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Meeting Summary 
 
 
1. Mutual Recognition of Type Evaluation Between Canada and the United States 
 
Background and Discussion: Members of the National Conference on Weights and Measures (NCWM) and representatives 
from Canada's Legal Metrology Branch (LMB) met in Fall of 1992.  Dialogue began on the harmonization of U.S. and 
Canadian weights and measures requirements in an effort to reduce existing trade barriers for equipment manufacturers.  It 
was agreed that the group's first priority would be to gain mutual recognition of type evaluation tests on weighing devices, 
performed by either the U.S. or Canada. In April 1993 the U.S./Canadian Mutual Recognition Work Group adopted a plan for 
type approval of weighing devices which would eliminate the need for completing the type evaluation process in both countries.   
The group's work over the past year, in collaboration with participating NTEP laboratories, was focused on the identification 
of similarities, and differences in the two countries type evaluation processes.  The group's efforts resulted in the development 
of a unified set of testing procedures, checklist, application form and applicant's guide, which satisfy all weights and measures 
requirements established for both the U.S. and Canada.   In April 1994 the U.S./Canada Mutual Recognition of Type Evaluation 
Program accepted its first application for specific types of weighing devices.  Devices which are successful in completing the 
single or multiple set of type evaluation tests (where requirements differ) will receive certification in both countries. 
 
The NCWM would like to explore a similar mutual recognition program for liquid measuring devices (LMD).  This issue is 
being brought before the Sector for its input on an approach to mutual recognition for the LMD industry.   
 
Industry was in agreement that this task warranted a joint effort from members representing both the wholesale and retail 
manufacturers, and to proceed with mutual recognition for LMD's.  Initially the group decided to look at the dissimilarities 
between current regulations, policies and type evaluation procedures in the U.S./Canada, as this might facilitate an early mutual 
recognition of some devices.  There appears to be a number of differences with respect to procedures and volumetric devices.  
The LMB, unlike the U.S., currently requires meters be tested over a range of temperatures.  The sector decided to examine 
the successes that were found in the mutual recognition of type evaluation in the weighing device sector.  Review of that 
approach revealed the greatest hurdle to have been the differences in tolerances.  The weighing sector then applied the most 
stringent requirements and concentrated its efforts on the smaller capacity devices.  Additionally the decision was made not to 
aim for parallel tests.  The weighing sector accomplished harmonization of type evaluation in approximately one year from its 
inception to the acceptance of the first application for mutual recognition of type evaluation in April 1994.  The group was 
cautioned on taking a realistic approach to any short timeframe it might establish for reaching its goals. 
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The Measuring Sector then began to identify the differences between U.S./Canada LMD type evaluation, highlighting all of 
the additional Canadian requirements.  The LMB laboratory tests over a temperature range of 0-40 degrees Centigrade, 
measuring the temperature in the prover and at the meter, in applications of heated and cooled liquids (water, varsol, mineral 
spirits, diesel) for accuracy; it then lists these specific applications on the Notice of Approval (NOA).  Additionally the LMB 
tests for radio frequency interference and conducts both field and laboratory tests for special products.  The LMB also has the 
capability to laboratory test both retail and wholesale meters (turbine, magnetic, etc.) that range from 0"-4" inches in size.   The 
group concluded the LMB test procedures revealed more about the meter performance than the U.S. field tests. 
 
The Sector decided to work on the commonality  which would allow a single set of tests to be conducted at one laboratory site 
that satisfied both U.S. and Canada requirements.  The possibility of finding a U.S. laboratory with temperature capability was 
questioned.  Some indicated there would be no point in continuing with the process if a U.S. laboratory did not exist.  It was 
noted that manufacturers find it difficult to locate customer sites in the U.S.  Several solutions that were offered the first 
involved securing a government facility.  NIST's Technical Services Director has expressed a commitment to assisting industry 
in obtaining a government facility if the interest remains high.  Another possibility would be to conduct parts of the evaluation 
in Canada and others in the U.S. 
 
The group was aware that OIML is in the process of restructuring and wished to be as consistent as possible with their 
procedures.   
 
The Sector agreed to go forward with the mutual recognition process for LMD's and requested volunteers to form a subgroup 
to meet October 23, 1994 to discuss the details of the preliminary process, procedures for differences, and to agree on a 
timeframe.  
 
OCTOBER 23 - LMD MUTUAL RECOGNITION GROUP 
 
NCWM Chairman Jim Truex recommended there be two representatives from the both the Meter Manufacturers Association, 
GPMA as well as several members from Canada and the U.S.  The members of the subgroup are John Skuce (Smith Meter 
Inc.), Tim Scott (Brooks Instrument), Grant Obermeier (Irving Oil Limited), Mike Keilty (Micro Motion), Randy Smith 
(Schlumberger), Norm Alston (DFP Inc.), Bill Raymond (Accurate Metering), Charlie Gardner (Suffolk County Weights and 
Measurers, NY), Mel Hankel (Liquid Controls Corp.), Jim Truex (OH), Johnny Parrish (Brooks Instrument), Tina Butcher 
(NIST), and Juana Williams (NIST).   
 
The group has tentatively set April 10-12, 1995 Alberta Bay, Ottawa, Canada as the date for its first meeting.  The 
understanding is they will work to harmonize the basic requirements, on a single test site, and parts of the CC/NOA which will 
be recognized.  Their priority will be wholesale meters.  They group will addresses differences such as the U.S. requirement 
for submitting the exact product type, and Canada's testing of anhydrous ammonia, LPG and heated products.  The issue of 
failure and reapplication for nonmutual type evaluation will be discussed.  The group will attempt to list any additional testing 
requirements and to develop a U.S./Canada/OIML type evaluation matrix.  NIST will provide the electronic files for 
Publication 14 LMD's, Handbook 44, and the OIML standards documents to Canada prior to the April meeting.  All present 
believe this will be a more lengthy process than that faced by the weighing sector.  
 
2. Certificates of Conformance for Software 
 
Background and Discussion: The Scale Manufacturers Association (SMA) requested the NTEP Board of Governors review 
the NTEP policy of issuing separate Certificates of Conformance (CC) for Software.  This change in procedure from issuing 
CC's to the device components and not the complete device, came about because software manufacturers wanted the flexibility 
to interface with equipment already in the marketplace. CC's may be issued to the manufacturer of the hardware on which the 
software is installed or to a company which writes the software ("third party software"). There are several distinct stages at 
which software programming can occur.  Modification of device software is being performed by the following parties 1) device 
manufacturer which do not intend any modifications be made by the user 2) users possessing menu options with that capability 
(user-configurable software) 3) users who modify their software to meet their specific needs (user-programmable software).  
It was determined that during an NTEP evaluation of the software, whether as part of a complete device or alone, operation of 
the device would be solely based on Handbook 44 and not any separate criteria.                                      
 
The question that is increasingly facing weights and measures program managers is how should officials carry out field 
enforcement procedure on devices using software.  Current officials are finding device operator do not possess the knowledge 
or ability to access marking information.  Most software programs are being utilized in billing on metering devices or cash 
registers interfaced with retail dispensers.  There is concern from a manager position that field evaluation will involve a 
substantial amount of personnel time. Officials will inspect monitors for the proper marking, however in instances where are 
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updated or the display monitor is replaced makes this procedure ineffective.  The solution offered was to conduct routine 
inspection to ensure devices met Handbook 44 requirement and employ investigative techniques later to verify accurate 
transactions are being made.  There appears to be a greater concern with the metrological effects these program have on 
wholesale  level rather than retail.   
 
Industry noted any "hacker" could modify a software program.  Several associate members expressed concern over 
establishment of a requirement for continual display of program identification.  There was also a consensus that a third party 
computer programmers who offer the floppy disk version do not have the same overhead as original equipment manufacturers 
(OEM).  Another issue in question is the OEM's proprietary rights on software for retail motor fuel dispensers which is a 
separate issue from the console.  It was requested that the focus be on security on software rather than a requirement than 
certificates of conformance.   
 
At present first generation programs are listed under the test conditions on CC's but successive versions are not covered nor 
are annual changes published in Publication 5.   There are no standardized procedures established for software identification 
anywhere except under California's Type Approval Program.  Existing security measures are not foolproof and rely on the 
integrity of manufacturers.  Technology is not available for field officials to detect the presence of parallel programs or hidden 
information.                                                                     
 
The Sector felt it is inevitable that this issue will be addressed.  The weights and measures members cited these areas that 
should be covered 1) adherence of all programmers to the same set of criteria, including third party software 2) procedures for 
ongoing program changes, 3) procedures for field officials i.e. "weights and measures test mode".  All comments on this item 
should be forwarded to the December 5-7 meeting of the Weighing Sector in Columbus Ohio.  
 
3.  Update of Publication 14 for Changes to Handbook 44 
 
Background and Discussion: The Sector was asked to review changes made to Handbook 44 during the July 1994 annual 
meeting of the NCWM. 
 
S.2.1.1. Vapor Elimination on Loading Rack Metering Sys 

Change reference section number from S.2.1. to S.2.1.1..  Chuck Michell (Shell Oil) has presented a list of guidelines to 
the NCWM and American Petroleum Institute for use as alternate methods of air elimination.  The Specifications and 
Tolerance Committees have reviewed the list.  The LMB also is also developing a list of alternative means, which will be 
circulated for comments as they become available. There are no current procedures established to determine if air/vapor 
is being measured by the meter.  It was noted there are numerous places where air may enter the system that are attributable 
to a malfunction of the meter.  All comments should be forwarded to the NCWM technical advisor for input into the 
development of guidelines. 

 
S.5.1. Totalizers for RMFD 
 The sole comment received stated RMFD is not considered a complete measuring system. 
 
S.3.1. Diversion of Liquid to be Measured - Milk Meters Code 
 NO COMMENTS 
 
S.1.1.3. Value of Smallest Unit 
 NO COMMENTS 
 
 
 
MASS FLOW METERS 
 
S.1.2. CNG Dispensers - Mass Flow Meters 
 NO COMMENTS 
 
S.1.2.1.1. change to S.1.3.1.1. CNG Used as an Engine Fuel - Mass Flow Meter  
 NO COMMENTS 
 
S.1.2.3 change to S.1.3.3. Maximum Value of Quantity Value Divisions - Mass Flow Meters  
 NO COMMENTS 
 
S.5.1. Marking of Gasoline Volume Equivalent Conversion Factor - Mass Flow Meters NO COMMENTS 
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 NO COMMENTS 
 
S.5. Markings - Mass Flow Meter 

The S&T Committee changed to make (e) marking the accuracy class consistent with Table T.2 is a requirement that is 
retroactive January 1, 1995?  There are four marking requirements (pattern approval mark, manufacturer information, 
model, and serial number) are required of non-OEM who assemble meters. 

 
4. Family of Liquids for Positive Displacement Meters - Update from the Meter Manufacturers Association 
 
Background and Discussion: At the conclusion of the October 1993 meeting the Meter Manufacturer's Association (MMA) 
agreed to work on further defining the accuracy classifications and modifying the existing family of liquids table for positive 
displacement meters.  MMA's review covered the tolerance for agri-chemical meters and the possibility of adding an additional 
categories to address both food products and CO2.  The Sector reviewed the MMA recommendations on these issues. 
 
Viscosity is the key parameter in the classification of products in the family of liquids table      which was developed for 
positive displacement (pd) meters.  Further definition of accuracy class is a new approach because there is no distinction based 
on classifications.  The ultimate goal of defining s         s        range is to permit field testing by officials while eliminating the 
type evaluation requirement for testing with all product applications.  NIST would like a compatibility chart so that NTEP CC 
will indicate the specific ranges of a given parameter for each model.  The adoption of compatibility chart would require meters 
be held to the tightest tolerance for each range which would also eliminate for additional product testing.  There was a minority 
opinion that meters be tested at both ends of the viscosity ranges.  Manufacturers do not favor any model code which specifies 
meter model to individual products.  Concern was expressed over NTEP's recognition of product application claims made by 
manufacturer.   
 
Although the LMB takes the range/family/product approach it does not go outside family on the Notice of Approval.  The 
LMD could best address the issue of temperature compensation.   
 
If field performance demonstrated a misapplication it was not supported that the meter be reevaluated and a new CC be issued.  
Manufacturers felt meters would not be metrologically affected by differences in product, however there might be a noticeable 
effect on wear and durability of parts.  NTEP would have to rely on feedback from the states on meter performance under a 
wide variety of product applications.  It is difficult to identify what constitutes accepted performance or what is a sufficient 
test period to evaluate if meters are holding to expected performance. 
 
It is the manufacturer's responsibility to indicate the product lubricity, viscosity and other properties and then rates each meter 
within those limits on the CC.  The Sector felt NTEP should be proactive in production meets type on CC's.  The 
recommendation is to list range of s               s               and specific examples of products that might be included in that range 
on the CC in addition to product family type.  This practice would enable manufacturers to market these meters in NTEP states.   
 
One possibility for classing products into groups based on plotting linear curves go specific parameters.  It was recommended 
that the chemical compatibility chart developed not be too complicated.  A zero flow rate be examined for pd and later for 
other meter types.  Vapor pressure is a critical factor but unlike LPG operating pressure is not a listed requirement on the CC. 
 
The MMA will revise the table and send the revision to the technical advisor.  The technical advisor will asking any further 
comments be sent to the MMA.  A second draft letter with ballot will be circulated and the final version will become part of 
Publication 14. 
 
5. Product Types to be Included on a Mass Flow Meter and a Turbine Meter Certificate of Conformance 
 
Background  and Discussions:  Initially NTEP Certificates of Conformance for metering devices covered applications for the 
same product(s) which were used during the meter type evaluation process.  Manufacturers found it difficult to anticipate every 
product the meters might be used to dispense.  Testing a meter with every possible product was also found to be costly to the 
manufacturer and placed a strain on NTEP resources.  In 1991 the Sector adopted a policy to alleviate the need for additional 
testing and to determine which tests would cover certain product types.  This policy was developed and agreed to based solely 
on the principles of measurement demonstrated by a positive displacement meter, in its tendency to perform better as viscosity 
increases and the predictability of the change in its performance with viscosity change.  Under this policy, common 
commercially metered products were categorized into "families" or groups of liquids.  Although NTEP routinely evaluates 
other types of metering technology such as mass flow and turbine meters, it has no policy which address the specific categories 
of products used with these same meters.  Currently NTEP CC for mass flow meters may list a range of specific gravities 
which do not address the differences in performance expected for products dispensed at extreme temperatures or under 
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pressure.  Additionally NTEP The Sector has been asked to develop a policy which serves to reduce the amount of testing and 
is representative of the device performance over a range of products for these other two types of metering technology.   
 
The family of positive displacement (PD) meters, unlike other meters, have an established history which is based predictable 
performance over a range of viscosities.  NTEP process for other types of meters is not uniform. This lack of a policy raises 
the question of how NTEP will proceed when a manufacturer makes an unprecedented claim on a product type application.  
The other issue is the competitive advantage given those manufacturers and the separate but very true are the concerns over 
restriction of trade if all claims must be verified.   
 
There is no guidance from the mass flow meter manufacturers.  Existing policy for cryogenic and lpg are not based on specific 
gravity and parameters surrounding those guidelines would not apply to other types of products.  Because mfm are so new and 
not currently used for a wide range of products associate members question whether they should not be included in the list.   
 
NTEP needs guidance on the consistency of specific performance parameters are in existence for certain products.  The relation 
of pressure and meter size (flow rate) parameters were reviews as others areas of influence on product performance which 
were discussed.  MFM and turbine meter manufacturers are being approached in the same manner as pd meter manufactures 
to help establish a product type list. The associate members present did not want to dictate the limits of application for 
manufacturers who were not present.   
 
The formation of a subcommittee will start with the associate members present for mass flow meter, Mike Keilty (Micro 
Motion), Randy Smith (Schlumberger) and possibly later Foxboro Company, for the turbine meter Norm Alston (DFP Inc.), 
John Skuce (Smith Meter Inc.), and Tim Scott (Brooks Instrument). 
 
6. Agri-Chemical Tolerances 
 
Background and Discussion: Continued comments to the S&T Committee have indicated the tolerances for agri-chemicals 
should be smaller based on their high costs.  There is now a proposal before the S&T Committee in 1995 to change the 
acceptance and maintenance tolerances to 0.3 and 0.5 percent, respectively.  Canada's Legal Metrology Branch (LMB) reports 
the 0.3 percent acceptance and 0.5 maintenance tolerances in their draft specifications for mass flow meters have been reduced 
to 0.2 and 0.3 percent, respectively.  The LMD notes that the frequent practice of metering these products directly into blends 
of granular product, does furnish the consumer with individual product quantity.  The S&T is interested in the Sector's input 
on the clarification of the types of products which should be classified as agri-chemicals and changes to the tolerances.   
 
The S&T Committee in July 1994 adopted Table 2 setting 0.3% and 0.5% tolerance for agri-chemical and 0.5% and 1.0% 
tolerance for liquid measuring devices (LMD) which brought about a concern over the inconsistency in the playing field for 
LMD manufacturers.  One manufacturer expressed industry found the 0.3/0.5% tolerance suitable. Initially weights and 
measures officials present were concerned over establishing meter tolerances based on product cost.  Although water is a cheap 
commodity in most jurisdictions, tolerances have not been relaxed for water meters. 
 
There is no definition of an agri-chemical nor meter category  specifically designed for that application.  In the discussion of 
meter performance, the Sector did noted the issue was not meter type it was the abuse they were subjected to during routine 
operation.   
 
Discussions concluded with no objection to the 0.3/0.5% agri-chemical tolerances.  If any comments arise they will be directed 
to the technical advisor. 
 
7. Test Procedures for Loading Rack Meter Controllers with Blending Capabilities 
 
Background and Discussion: NTEP Evaluation applied the Common and General Code Criteria section of the liquid-
measuring device checklist.  User-programmable or user selects from a menu to blend a range of two to multiple products. 
Initial and Final product quality is not a criteria covered in Handbook 44 and is not part of the device evaluation process.  The 
Sector has taken a position that it is sufficient to ask the manufacturer to provide a mechanism which measures the blend ratio 
during the type evaluation process.  The Sector was asked to review criteria developed by NTEP for loading rack controllers 
with blending capability 
 

1)  An error signal is to be given if a deliver goes "out of blend." 
 
2)  A system must be able to set up for the next delivery so that the line is full of the higher octane 
product. 
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3)  The printed record must show the quantity delivered for each product in the blend. 
 
4)  It is acceptable for the sum of the total quantity printed/displayed for each component of the blend 
to be different from the total quantity delivered due to intermediate rounding of each component.  For 
example, if the quantity for each component has a higher internal resolution that displayed, the 
displayed/printed quantity will be a rounded value.  If each component of the blend is rounded in this 
way the sum of the components may be different (due to rounding) than the actual quantity delivered 
by the system. 
 
5)  No mathematical correction is permitted to account for quantity changes due to blending  of product. 

 
NTEP does not conduct any sampling to test for the blend ratio, as Handbook 44 has no provisions for the final quality of the 
product.  The terminal is responsible for the proper blend setting and most draw initial sample of each blend based oil company 
or terminal specifications.   
 
Industry representative had a problem meeting the error signal requirement if the delivery goes "out of blend".  The term "out 
of blend" was interpreted as a volume which would not allow recover of the proper blend ratio.  The clarification was made 
that the focus should be on "delivery" alone.  Manufacturers felt this requirement could be applied to ratio meters but imposes 
a problem for sequential meters because the close of one delivery is in tandem with the open or start of the next delivery.  
Additionally the sequential meter have difficulty with printing a record of each product in the blend.  Printed and/or displayed 
quantities will be required to be available for each customer.  If the power is interrupted this information should be 
electronically stored in memory.  The second requirement of setting up for the next delivery with the line full of higher octane 
would be impossible to meet.  The sector is requesting further explanation and the NCWM position on #5, the prohibition of 
mathematical corrections to account for quantity changes as a result of blending product.  One method of delivery that will 
need to addressed are manufacturers who want the option of blending from two meters and then multiply by a factor. 
 
8. Permanence Test Period for Indicating Elements and Peripheral Equipment 
 
Background and Discussion: NTEP policy requires that indicating elements for metering systems and auxiliary equipment 
undergo a thirty-day permanence period as part of the type evaluation process.  However, the type evaluation process for the 
actual metering element is based on a throughput quantity, rather than a time period.   This permits NTEP to assess how the 
product running through the meter affect the components of the measuring elements and also how the throughput affects the 
meter adjustments.  It has been determined that the during the permanence period device accuracy is not affected by the 
performance of electronic/auxiliary equipment. Any device inaccuracies related to the electronics or software would already 
have been detected in the laboratory during the initial portion of the evaluation process.  The Sector is asked to evaluate whether 
the permanence period of evaluation is warranted for the indicating elements, while continuing the throughput requirement for 
meters. 
 
The policy was instituted when there was a predominance electromechanicals components in the marketplace so it stands that 
consideration should given to whether production or maintenance of these parts is still ongoing.  There are many retrofitted 
hydraulic devices with new electronics.  It was noted there may be a problem extending this requirement to mechanical 
indicators.  A decision to as to whether it was necessary to require this test period for the next generation of electronics. 
 
The Sector concluded electronic indicating elements and peripheral equipment should be held to no more than an initial 30 
day permanence testing that is conducted in the field. 
 
The subgroup which was established at the 1993 Measuring Sector Meeting lost its momentum.  Jim Pekor (NGVC) was 
approached and agreed to work with other sector members developing an test procedure.  There is a report that the weights 
and measures community is not in agreement with a "gge" conversion factor.  Jim Pekor is working on that reported problem.  
It was noted that the Taxation Department has not decided if they will use BTU as their base. 
 
9. Test Procedures for CNG Meters 
 
Background and Discussion: During the October 1993 meeting the Sector established a sub group to work with the Natural 
Gas Vehicle Coalition to develop and examination procedure outline (EPO) for use in testing compressed natural gas meters.  
The group was provided with draft procedures from California Division of Measurement Standards and Nebraska Weights and 
Measures and additional guidelines based on OWM work with Maryland Weights and Measures. 
 
10. NTEP Logo Usage 
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Background and Discussion:  The Sector was asked to review a revised proposal submitted by Mettler-Toledo to make 
significant changes to the NTEP policy on the use of the NTEP name and logo as it applies to both (see attached letter) weighing 
and measuring devices. 
 
The current NTEP Logo Policy is too similar to the approval process that of the Underwriter Laboratory (UL).  UL has specific 
guidelines which include both trademark and advertisement agreements, but does not require annual contract renewal. 
 
Industry felt it too burdensome to include a descriptive statement in all printed material denoting what is covered in the 
certification or that the device possesses a limited certificate of conformance (CC).  The Sector requested further guidance on 
what constitutes misuse of the logo.  It was suggested that a written policy should also cover instances of implied fraudulent 
use of the logo.  Any logo policy restrictions should be noted in Publication 14.  One suggested possible enforcement tool 
would be to revoke the CC for violation of the policy.  Industry found the marking requirements (manufacturer, class, etc..) 
redundant and desired wording be generic.  Additionally there are concerns that distributors can state NTEP Certified Products 
without indicating the specific model and manufacturers are restricted from making the same claim. 
 
The consensus is that the logo should be made a registered trademark, thus making any enforcement action a federal violation. 
 
A recommendation will be sent to the NTEP Board of Governors to delete parts S.2.(a)(1) and S.2.(a)(2) and replace with (i) 
and (ii). 
 
 
 
 
11. Brochure on Submitting Metering Devices to NTEP 
 
Background and Discussion: The OWM is requesting volunteers from the Sector to review drafts of a brochure being 
developed to explain the process for submitting a measuring device to NTEP.  Input is needed to ensure the brochure details 
the step by step process, answers some commonly asked questions as they relate to manufacturers which are new and familiar 
the NTEP process.   
 
Norm Alston (DFP Inc.), Tina Butcher and Juana Williams (NIST) will review the issue to be covered in the brochure.  The 
question was put to NIST as to why submitting LMD'd to NTEP is not part of Publication 14.  The brochure is being drafted 
to give more detail on the type evaluation procedure.  Juana Williams distributed the brochure on the Mutual Recognition 
Process and asked for input from the Sector on that and the LMD brochure.   
 
Norm Alston (DFP Inc.), Frances Holland (Schulumberger/GPMA), Richard Huff (Universal Epsco), Steve Cook (California 
DMS), and Ross Andersen (NY) have volunteered to review the final draft. 
 
12. Audit Trails for Mass Flow Meters Dispensing Compressed Natural Gas 
 
Background and Discussion: (INFORMATIONAL ONLY)  This is an informational item meant to brief members of the 
Sector on a recent interpretation by the NCWM as to the application of audit trail criteria for mass flow meters dispensing 
compressed natural gas (CNG).  In July 1993 the NCWM adopted specific requirements for audit trails in the Liquid Measuring 
Device (LMD) code, in response to concerns over remote capability permitting changes to blend ratios.  In the absence of any 
requirements for audit trails for mass flow meters, the HB 44 General Code Section G-S.8. recognizes audit trails for all devices 
and thus would apply.  When the question of audit trail criteria was raised during a recent NTEP evaluation of a Category II 
mass flow meter, based on the 1993 NCWM policy, this meter met all requirements for audit trails. 
 
Retail Motor Fuel Device (RMFD) owners are permitted remote configuration if devices are equipped with a flip switch that 
must be manually operated prior to communicating the information. There is no definition of what is a RMFD.  Industry finds 
NTEP's decision is inappropriate and outlaws all CNG dispensers.  Suggestions were made to S&T to permit remote 
configuration immediately adjacent to the device.  The GPMA has sent a proposal to the S&T asking remote capability for all 
devices.  Canada has not restrictions on remote capability because it does see the endproduct, single octane products, as part 
of their function. 
 
MOTION/SECOND/VOTE DOWN 
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To endorse a letter to state jurisdictions not to defer enforcement of Section 3.30 S.2.2.(c) and (d) January 1, 1995 deadline.  
There was opposition because of the credibility behind rescinding an item that received NCWM due process and penalizing 
those manufacturers who acted in good faith in modifying their equipment to comply by the deadline.   
 
MOTION/SECOND/VOTE PASSED 
 
The Sector supports Category 1,2 and 3 Classifications on Remote Configuration not be limited to RMFD's 
 
13. Remanufactured Equipment and Components 
 
Background and Discussion: In 1992 the Sector established a policy to address remanufactured liquid-measuring devices and 
associated equipment placed into new installations.  It was noted there would be difficulty in determining if original equipment 
manufacturer (OEM) parts were used by a remanufacturer who has completely rebuilt a device or in the internal components 
during repair of the device. The use of non-OEM parts in either case would invalidate the NTEP CC issued to the original 
device. 
 
In 1993 the Sector discussed developing a policy for remanufactured components. 
 
The Sector concluded that these were not NTEP issues nor was the process within the realm of weights and measures control.  
Many Sector members felt the aspect of faulty remanufactured components would best be addressed on a case by case basis 
by local weights and measures officials.  The Sector also determined that field evaluation of a liquid-measuring device for 
compliance with Handbook 44 by these officials would detect faulty remanufactured components. 
 
The Sector reviewed a flow chart diagram, developed by George Anderson, DurEquip, Incorporated, which demonstrated the 
possible scenarios when a retail motor fuel dispenser is removed to be repaired/rebuilt and returned to the original or new 
location.  The Sector also examined excerpts from the July 1994 Final Report of the Executive Committee, NTEP Board of 
Governors which included a memorandum from Henry Oppermann concerning the NTEP policy for repaired/remanufactured 
scales.  
 
Additionally the Sector was then asked to review the following scenarios of repairs to devices in existing locations,  
to provide input as to how the 1992 policy would apply in each situation 
 
 A retail motor-fuel dispenser in an existing location is repaired by other than the OEM or authorized agent by replacing 

the meter with a rebuilt meter. 
 
 A retail motor-fuel dispenser is removed from service and the meter is replaced with a rebuilt meter by other than the 

OEM or authorized agent. 
 
 A device is removed from one location and installed in a new location as "used" equipment. 

 
 A company contracts with a company other than the OEM or authorized agent to remove dispensers from one company 

location and install them in another location owned by the same company.  Repair and replacement of parts may or may 
not be done.  

 
In 1993 the S&T Committee believed the issue of remanufactured equipment and components was to large to control.  The 
manufacturers expressed a concern for rebuilders who are not competent or ethical.  After an inquiry was made of George 
Anderson (DurEquip, Inc.) he responded that he did not possess engineering plans from the OEM's for devices he rebuilt.  That 
presented a problem for OEM at this sector who felt rebuilt devices not meeting specifications.  One manufacturer indicated 
they prevent this by welding their sensors shut.  Several noted they have gone to lengths to resolve problems over their rebuilt 
equipment.  It was discovered there is no sure method for officials to determine what parts are original, only the OEM can 
detect the difference.  One manufacturer adds the suffix "R" to all devices after they are rebuilt.  The LMB has revoked 
rebuilders certification for substandard work and then requires examination of the device as a condition of recertification.   
 
OEM's acknowledged that all repair work must be performed by them or an authorized agent or the warranty is voided and 
they are relieved of any product liability.  They also felt this should void the CC.  OEM's saw nonregulation of this practice 
left them with all of the overhead for maintaining (CC's, patents) and no incentive to buy authorized parts.  Weights and 
measures officials are concerned with device compliance with Handbook 44 and are unable to detect design changes or rebuilt 
components.  Although there are model regulations for repair agencies.  There is no policy to address unauthorized agent and 
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caution was advised to avoid this being construed as a restraint of trade.  Figures were given on the number of rebuilt meters 
in 1993 reach a quarter of a million. 
 
The question of what is the difference between repair and replace was not addressed.  There was no agreement as to who 
should address problems with unauthorized agents, both OEM's and weights and measures officials present felt it was the 
other's responsibility. 
 
It appears that every scenario cannot be addressed.   
 
MOTION/SECOND/VOTE PASSED 
 
Recommend to the NTEP Board of Governors the following changes in policy wording 1) Any changes to the extent of changes 
in device design, the CC invalidated (up to states to determine), 2) Anyone repairing a device is obligated to repair it consistent 
with the manufacturer design an covered in the CC; otherwise the CC is invalidated 
 
[Will put strikeout through existing policy with redline in Publication 14 and notation this has been sent to the BOG] 
 
 
14. Suitability of Equipment 
  
Background and Discussion: The Sector was asked to provide input on the conclusions drawn, in 1994 by the Sector work 
group on suitability of equipment and revisions made by the group to Table G-UR.1.3. Suitability of Equipment Criteria for 
Liquid-Measuring Devices. 
 
The S&T Committee did not review the table on suitability criteria for liquid measuring devices drafted by the GPMA.  The 
item was withdrawn from the Northeastern Weights and Measures Association. The GPMA would like the S&T to consider 
this version of the table.  There was concern that this version did not encompass Vehicle Tank Meters of 4 inch size that would 
not accommodate delivery in 0.1 gallon increments.  It was recommended the existing proposal is too complicated and should 
be simplified. 
 
MOTION/SECOND/VOTE NO CONSENSUS 
 
NEW BUSINESS 
 
Members would like to meet twice in 1995, however the NCWM has difficulty justifying additional meetings.  The technical 
advisor will review the 1995 agenda to see if there are a sufficient number of items to warrant meeting twice.  One solution to 
the NCWM dilemma may be to meet in conjunction with the Central Weights and Measures Association Meeting in 1995 or 
meet for two consecutive days. 
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1.  Update to NCWM Publication 14 
 
The following code or policy changes were adopted by the 80th National Conference on Weights and Measures (NCWM) 
and, with the exception of items a) and b), which have already been added to Publication 14, will be reflected in the 1996 
edition of Handbook 44 and Publication 14.  These items are included as part of the agenda to inform the NTETC of the 
immediate changes that will take place in National Type Evaluation Program (NTEP) procedures as a result of NCWM 
actions. 
 
a)   Liquid-Measuring Devices Technical Policy Remanufactured Equipment 
 
The addition of new language to the Administrative Procedures section of Publication 14 to address remanufactured devices 
resulted in the relettering of paragraphs in the Administrative Procedures.  The new policy is located in section M. and 
states: 
 
M.  Policy on  Remanufactured and Repaired Devices   
 
a.  If a company or individual makes changes to a device to the extent that the metrological characteristics are changes 
changed, that specific device is no longer traceable to the NTEP CC.   
 
b.  If companies or individuals repair or remanufacture a device, they are obligated to repair or remanufacture it consistent 
with the manufacturer's original design; otherwise, that specific device is no longer traceable to the NTEP CC. 
 
Discussion:   Committee consensus to support with suggested editorial changes. 
 
 
 
b) Liquid-Measuring Devices NTEP Logo 
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The NCWM voted to modify the Administrative Procedures section of Publication 14 on permissible use of statements that 
reference NTEP and the NTEP logo resulting in changes in the lettering of Section S. to Section T., and deletion of Section 
S.2.a(2)(a) and (b), to read: 
 
2) Permissible Use of Statements and NTEP Logo 
                              

(1) Use of NTEP Statement and Logo 
 
The NTEP statement or logo shall be used only in conjunction with products that have been certified in 
accordance with this publication and Handbook 44.  The statement or logo shall never be used in any manner 
that could suggest or imply that certification extends to a product that is not NTEP-certified. 
 
Where reference is made to NTEP or an NTEP CC, it is essential to clearly identify which products are NTEP 
certified, if the copy also includes products that are not certified.  Reference to NTEP must always be located 
in close proximity to any reference to a certified product when uncertified products are shown on the same page. 

 
Discussion:  Committee consensus to support. 
 

c)   S.2.1.1. Guidelines for applying Vapor Eliminators on Loading Rack Meters 
 
The Guideline adopted by the NCWM will be added to the Liquid-Measuring Devices Wholesale and Loading-Rack 
Meter checklist, Section 20.  The proposed modification to read: 
 
20.1.  A loading rack...enter the system. 
 

The following provide guidelines for determining wholesale metering systems applications in which an air 
eliminator is not needed.  The list is provided for guidance and is not intended to be all-inclusive.   These 
guidelines are to be used for systems dispensing petroleum products, such as diesel fuel, distillate, gasoline, fuel 
oil, kerosene, light oil, and spindle oil.  These guidelines do not apply to systems dispensing lubricating oils, 
heated petroleum products, and compressed gases. 

 
1. The storage tank is above ground. 
 
2. Means are provided to ensure that the level of liquid in the storage tank is such that no air or vapor can be drawn 

into the piping to the measuring system, and that the delivery is inhibited and cannot be initiated unless the tank 
contains sufficient product.  These means may consist of (a) low-level sensors interlocked to the pump, or (b) 
an automatic tank gauging system, or 8 a terminal automation system which monitors inventory and has 
automatic daily reconciliation against product receipts and sales, and which is further backed up by manual tank 
gauging. 

 
3. The pump is installed so that no section of its suction piping exceeds the elevation of the minimum operating 

level of the liquid in the tank. 
 
4. The pump supplying the meter is a non-self-priming centrifugal pump. 
 
5. The pump is installed so that there is no possibility of product vaporization at the pump inlet; that is, the pump 

inlet pressure is not less than the net positive suction head for that pump when the storage tank is at its minimum 
operating level. 

 
6. Where the installation contains control or automatic valves, the sequence of valve openings begins at the control 

valve nearest the storage tank and ends at the control valve downstream of the meter. 
 
7. There is no common piping between the installation intended for delivery of the product through the meter and 

the installation intended for the receipt of product into the storage tank unless proper isolation valves are 
provided. 

 
The Committee expressed concern about field enforcement being placed in Publication 14.  Members felt the Conference 
voted to place this item in Publication 12, EPO 25, and Training Module 19.  (See NCWM Annual Meeting agenda July 
1995, Specifications and Tolerances Committee Item 330-1 S.2.1.1.)   It is the Committee consensus to recommend and 
support the following: 
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a)   This is not a checklist item and should not be placed in Publication 14.   
 
b) Recommend placement in Publication 12, EPO 25, and Training Module 19, to comply with the NCWM vote.   
 
c)  The following footnote be placed in Publication 14 stating:  "Guidelines are available in Publication 12,  EPO 
 25." 
 
d)   S.3.1. Diversion Prohibited Liquid-Measuring Devices 
 
The NCWM adopted modifications to the language in paragraph S.3.1.  The new language permits manual diversion of 
product in the measuring system for specific applications.  Modifications will appear under Sections 11 and 21 of the 
Liquid-Measuring Devices Code Checklist in Publication 14, Discharge Lines and Discharge Line Valves.  The addition of 
new language will result in the renumbering of subsequent checklist items in Sections 11 and 21.  The proposed 
modifications to read: 
 
Liquid-Measuring Devices, Retail Motor-Fuel Dispensers: 
 
11.  Discharge Lines and Discharge Line Valves 
 
Code Reference:  S.3.1.  Diversion of Measured Liquid 
 
To prevent fraudulent practices, it shall be possible to divert measured liquid no means shall be provided by which any 
measured liquid can be diverted  from the measuring chamber of the meter or the discharge line of a device. 
 
b. the direction of liquid flow is definitely and conspicuously indicated. 
 

11.1 Except....the device 
 

11.2 Two or ... indicated 
11.X Except as indicated above, a manually controlled outlet may be installed to be opened for purging or 

draining the measuring chamber when the system is measuring food products if suitable means are 
provided to ensure liquid cannot flow through any such outlet during normal operation and to prevent 
advancement of meter indications and recorded representations while the outlet is in use. 

 
Liquid-Measuring Devices, Wholesale and Loading-Rack Meters: 
 
21.  Discharge Line and Discharge Line Valves 
 
Code Reference:  S.3.1  Diversion of Measured Liquid 
 

21.1 No .... chamber. 
 

21.X. Except a manually controlled outlet that may be installed to be opened for purging or draining the 
measuring chamber when the system is measuring food products if suitable means are provided to ensure 
liquid cannot flow through any such outlet during normal operation and to prevent advancement of meter 
indications and recorded representation while the outlet is in use. 

 
Discussion:  Committee consensus to support. 
 

e)   T.2.3.1. Measurement of Agri-Chemical Liquids; Tolerances Liquid-Measuring Devices 
 
The NCWM voted to delete the acceptance and maintenance tolerance table for Agri-Chemicals from paragraph T.2.3.1. and 
to change the tolerances to 0.3 percent and 0.5 percent, respectively.  Tolerance values are not included in Publication 14; 
therefore, these changes will not appear in Publication 14.  This item is included to alert the Sector and the evaluating 
laboratories of the change in tolerance for these products. 
 

Discussion:  This is an informational item.  No action required. 
 
f)   S.2.2. Provision for Sealing; Audit Trial Requirements Liquid-Measuring Devices 
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The NCWM voted to modify Table S.2.2. Category of Device and Methods of Sealing for Category 2 devices.  An additional 
change was made in the effective date for enforcement of these requirements.  It should be noted that all Category 2 mass 
flow meters will be held to the same requirements as LMD's that are affected by these changes.  These modifications will 
be reflected in changes to the Liquid-Measuring Devices Common General Code Criteria, Retail Motor-Fuel Dispensers 
Section 10 and Appendix A Table S.2.2.  The changes to read as follows: 
 
Category 2 Device  (Remote Configuration Capability But Controlled by Hardware) 
 
Discussion:  It is a Committee consensus to recommend and support the following: 
 
Χ The physical hardware enabling access for remote communication must be on-site. 
Χ The hardware must be sealable with a security seal.   
Χ An adequate number (see below table) of event counter(s) must be available to monitor the calibration and 

configuration parameters of each individual device.    
 
  Minimum Number of  Counters Required: 
 

 
 

 
Minimum Event Counter(s) at 
Individual Device 

 
 
Minimum Event Counter(s) at System Controller 

 
Only one type of parameter 
accessible  (calibration or 
configuration) 

 
One (1) event counter 

 
One (1) event counter for each separately 
controlled device, or a  one (1) event counter, if 
changes are made simultaneously. 

 
Both calibration and configuration 
parameters accessible 

 
Two (2) event counters 

 
Two (2) event counters for each separately 
controlled device, or two (2)  or more event 
counters if changes are made to all controlled 
devices simultaneously. 

 
 
Χ Event counters located at the system controller must be provided with a means to generate a hard copy of the 

audit trail information. 
 
10.  Measuring Elements 
 
Code Reference:  S.2.2  Provision for Sealing 
 

10.5 Retail motor-fuel dispensers shall not have remote configuration capabilities and shall be sealed 
according to Category 1 devices as specified Table S.2.2 in Appendix A, Audit Trail Checklist for 
Liquid-Measuring Devices and "Category 1" devices under the "Common and General Code 
Criteria" section of this checklist. 

 
The Committee also recommends that the indicated editorial changes be made to Table S.2.2. 
The Committee discussed the "unlevel playing field" that has been created with the separation of audit trail requirements 
into specific codes and the differences between the requirements.  It was the feeling that requirements should be the 
same throughout all codes.  However, they are not going to make a recommendation at this time for a review of all codes.  
It was felt the item, if it is brought before the S&T Committee, should come from the regionals.  
 
 
 
 

Table S.2.2. Categories of Device and Methods of Sealing 
 

Categories of Device 
 

Method of Sealing 
 
Category 1:  No remote configuration capability. 

 
Seal by physical seal or two even event counters:  one for calibration and 
one for configuration parameters. 

 
Category 2:  Remote configuration capability, but 
access is controlled by physical hardware. 

 
[The hardware enabling access for remote communication must be at the 
device on-site.  The hardware must be and sealed using a physical seal or 
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Device shall clearly indicate that it is in the remote 
configuration mode and record such message if 
capable of printing in this mode or shall not operate 
which while in this mode. 

and two event counter:  one for calibration parameters and one for 
configuration parameters an event counter for calibration parameters and 
an event counter for configuration parameters.  The event counters may be 
located either at the individual measuring device or at the system 
controller;  however, an adequate number of counters must be provided to 
monitor the calibration and configuration parameters of the individual 
devices at a location.  If the counters are located in the system controller 
rather than at the individual device, means must be provided to generate a 
hard copy of the information through an on-site device.]* 
[*Nonretroactive as of January 1, 1996] 

 
Category 3:  Remote configuration capability access 
my be unlimited or controlled through a software 
switch (e.g. password) 

 
An event logger is required in the device: it must include an event counter 
(000 to 999), the parameter ID, the date and time of the change, and the 
new value of the parameter.  A printed copy of the information must be 
available through the device or through another on-site device.  The event 
logger shall have a capacity to retain   
records equal to 10 times the number of sealable parameters in the device, 
but not more than 1000 records are required.  (Note:  Does not require 
1000 changes to be stored for each parameter.) 

[Nonretroactive and enforceable as of January 1, 1995.] 
(Table added 1993) (Amended 1995) 

 
 
g)   A.1. Application, S.5.2. Discharge Rates Measurement of Water; Tolerance for Vehicle-Mounted Water Meters 
 
The NCWM voted to amend paragraph A.1. of Section 3.31 Vehicle-Tank Meters (VTM) Code to include bulk deliveries 
of water and delete specific references to types of pesticides from the language.  A new paragraph and accompanying tables 
for maintenance and acceptance tolerances for vehicle-mounted water meters were added to this code.  Tolerance values 
are not included in Publication 14; therefore, these changes will not appear in Publication 14.  This item is included to alert 
the Sector and the evaluating laboratories of the change in tolerances and to the expansion of the scope of the VTM code. 
 
A.1. - This code applies to meters mounted on vehicle tanks including those used for the measurement and delivery of 
petroleum products or agri-chemical liquids such as fertilizers, feeds, herbicides, pesticides, insecticides, fungicides, and 
defoliants, and bulk deliveries of water. 
(Amended 1985, and 1995) 
 
T.2.  Tolerance Values. - Maintenance and acceptance tolerances shall be as shown in Tables 1 and , 2, 3, and 4. 
(Amended 1995) 
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Table 3. Tolerances for Vehicle-Mounted Water Meters 

Normal Tests 
 

 
 

Meter size 
(inches) 

 
 
 

Rate of flow 
(gal/min) 

 
Maximum Rate 

 
Meter indication 

 
Tolerances on 

over- and 
under-registration 

 
gal 

 
ft3 

 
5/8 
3/4 
1 

1 2 
2 
3 
4 
6 

 
15 
25 
40 
80 

120 
250 
350 
700 

 
50 
50 

100 
300 
500 
500 

1 000 
1 000 

 
5 
5 

10 
40 
40 
50 

100 
100 

 
 
 
 

1.5% 

 
 

 
Table 4.  Tolerances for Vehicle-Mounted Water Meters 

Special Tests 
 

 
Meter  
size 

(inches) 

 
Intermediate rate 

 
Minimum rate 

 
Rate 

of  
flow 
(gal/ 
min) 

 
Meter 

indication 

 
Tolerance 
on over- 

and under- 
registration 

 
Rate 

of  
flow 
(gal/ 
min) 

 
Meter 

indication 

 
 

Tolerance 
 
gal 

 
ft3 

 
gal 

 
ft3 

 
Under- 

registration 

 
Over- 

registration 
 

5/8 
3/4 
1 

1 1\2 
2 
3 
4 
6 

 
2 
3 
4 
8 

15 
20 
40 
60 

 
10 
10 
10 
50 
50 
50 

100 
100 

 
1 
1 
1 
5 
5 
5 

10 
10 

 
 
 
 

1.5% 

 
1/4 
2 

3/4 
1 2 
2 
4 
7 

12 

 
5 
5 
5 

10 
10 
10 
50 
50 

 
1 
1 
1 
1 
1 
1 
5 
5 

 
 
 
 

5.0% 

 
 
 
 

1.5% 

 
 
Discussion:  This is an informational item.  No action required. 
 
h)  S.1.5.2.  Money-Value Computations; Multi-Unit Price Applications LPG and NH3 Liquid Measuring Devices 
 
The NCWM voted to modify the language in paragraph S.1.5.2. of the LPG and NH3 Liquid-Measuring Device Code to 
exclude fleet and price contract sales from the requirements.  Additionally the new language more specifically addresses 
the computing capabilities of an LPG device.  Changes will appear under Section 3,1 Stationary Retail Devices, of the LPG 
and NH3 Checklist of Publication 14. 
 
S.1.5.2.  Money-Value Computations. - A retail device that computes money value shall be capable of computing such 
values for a single unit price or at each of a series of unit prices for every delivery possible within either the range of 
measurement of the device or the range of the computing elements, whichever is less.  A computing device shall compute 
the total sales price at any single-purchase unit price (excluding fleet sales and other price contract sales) for which the 
product is offered for sale at any delivery possible within either the measurement range of the device or the range of the 
computing elements, whichever is less.  The analog money value indication shall not differ from the mathematically 
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computed money value (quantity x unit price = sales price), for any delivered quantity, by an amount greater that the values 
shown in Table 1. 
 
Discussion:  Committee consensus to support. 
 
i)   A.1. Application Code Cryogenic Liquid-Measuring Devices 
 
The NCWM voted to modify paragraph A.1. to include additional cryogenic liquids and delete the reference to device 
installation.  The Committee did not recommend that carbon dioxide and liquefied natural gas be included in the application 
statement.  An equivalent paragraph is not included in Publication 14; this item is included on the agenda to alert the Sector 
of changes to the scope of the Cryogenic LMD Code. 
 
A.1. - This code applies to cryogenic liquid measuring devices used for the measurement of cryogenic liquids such as, but 
not limited to oxygen, nitrogen, hydrogen, and argon, whether such devices are installed in a permanent location, or mounted 
on a vehicle, or mounted on a portable tank. 
(Amended 1986, and 1995) 
 
No discussion, the Committee was alerted. 
 
j)   Vapor Elimination on Loading-Rack Mass Flow Meter Systems 
 
The NCWM voted to add a new paragraph S.3.3.1. to the Mass Flow Meters Code to address vapor elimination on loading-
rack liquid-metering systems.  Additionally the seven guidelines [see item 1 (c)] developed for vapor elimination for 
loading-rack meters should also apply to determine whether or not the system is designed or operationally controlled in a 
manner that air and/or vapor cannot enter the system. 
 
S.3.3.1.  Vapor Elimination on Loading-Rack Liquid-Metering Systems. -  
 
(a)  A loading-rack liquid-metering system shall be equipped with a vapor or air eliminator or other automatic means to 
prevent the passage of vapor and air through the meter unless the system is designed or operationally controlled by a method, 
approved by the weights and measures jurisdiction having statutory authority over the device, such that air and/or vapor 
cannot enter the system. 
 
(b)  Vent lines from the air or vapor eliminator (if present) shall be made of metal tubing or other rigid material. 
 
Discussion:  This is an informational item.  No action required.  The same comments as under 1 (c). 
 
k)   Provision for Sealing Audit Trail Requirements Mass Flow Meters 
 
The NCWM voted to modify Table S.2.2. Category of Device and Methods of Sealing for Category 2 Devices and to change 
the effective date for enforcement of the requirements for Category 2 devices.  The modification of these provisions for 
sealing a Category 2 mass flow meter will hold this device to the same requirements as Liquid-Measuring Devices.  Changes 
to the Liquid-Measuring Devices Checklist in Publication 14 will be made to reflect these changes and those noted in agenda 
item 1.f.  This item is included to alert the Sector and the evaluating laboratories of the changes to sealing requirements for 
mass flow meters. 
  
Discussion:  It was the consensus of the Committee that the same recommendation made for Item 1 (f) of the agenda be 
implemented for this item in the Mass Flow Meter Checklist. 
 
l)  G-UR.1.3. Selecting Requirements; Suitability of Equipment for Liquid-Measuring Devices 
 
NCWM voted to add the following language on suitability of use requirements for LMD's. 
 
G-UR.1.3. Liquid-Measuring Devices - To be suitable for its application, the minimum delivery for liquid-measuring 
devices shall be no less than 100 divisions, except that the minimum delivery for retail analog devices shall be no less than 
10 divisions.  Maximum division values and tolerances are stated in the specific codes. 
 
The Sector should consider adding this information to the technical policy for LMD's. 
Discussion:   The Committee feels there is insufficient justification to include this in the technical policy of Publication 
14.  It is already in HB 44 as a user requirement. 



1995 NTETC Measuring Sector Summary 
 

 8 

 
m)  G-S.6. Marking Operational Controls, Indications, and Features; Use of Pictograms 
 
NCWM voted to modify the language in paragraph G-S.6. to read: 
 
G-S.6.  Marking Operational Controls, Indications, Features. - All operational controls, indications, and features, 
including switches, lights, displays, push button, and other means, shall be clearly and definitely identified.  The use of 
approved pictograms or symbols shall be acceptable.  [Nonretroactive as of January 1, 1977.] 
(Amended 1978, and 1995) 
 
Section 2 of Publication 14, LMD Checklist and Test Procedures, Common General Code Criteria, will be modified to 
reflect these changes. 
 
Discussion:  Committee consensus to support. 
 
2.  Publication 14 Status 
 
The August 1995 Third Edition of NCWM Publication 14 is now available through the Office of Weights and Measures 
(OWM).  The complete 412 page Administrative Procedures, Technical Policy, Checklists, and Test Procedures can be 
purchased at $40 per copy for NCWM members and $60 per copy for nonmembers.  Individual checklists are currently 
available at no charge.  To obtain copies of Publication 14 contact Terry Grimes (OWM).  This item was included to update 
the Sector on the status of the latest edition of Publication 14. 
 
Discussion:  Concern was expressed about the publication of changes made to Publication 14 during this agenda and 
when they are implemented.  The next full publication of the Checklist is scheduled for May. 
 
It is the Committee=s recommendation and consensus that update pages be available to the labs and Committee members 
between full printings.   
 
3.  Status of the Family of Products for Mass Flow Meters (MFM) 
 
Initially NTEP Certificates of Conformance for metering devices covered applications for those products which were used 
during the type evaluation process.  Manufacturers found it difficult to anticipate every product the meters might be used 
to dispense.  Testing a meter with every possible product would be too costly to the manufacturer and place a strain on 
NTEP resources.  In 1991 the Sector adopted a policy to alleviate the need for additional testing and to determine which 
tests would cover specific product types.  This policy was developed and agreed to based on the principles of measurement 
demonstrated by a positive displacement meter; a positive displacement meter tends to perform better as viscosity increases 
and the change in its performance with viscosity change is very predictable.  Under this policy, common commercially 
metered products were categorized into "families" or groups of liquids.  Although NTEP routinely evaluates other types of 
metering technology such as mass flow and turbine meters, it has no policy which addresses the specific categories of 
products used with these meters.  There are inconsistencies in how an NTEP CC for mass flow meters has listed products 
covered under the CC;  the CC may list a range of specific gravities, but does not address the differences in performance 
expected for products dispensed at extreme temperatures or under pressure and the influence of meter size.  The Sector has 
been asked to develop a policy which serves to reduce the amount of testing and is representative of the device performance 
over a range of products for other types of metering technology. 
 
Discussion to address the possibility of creating such a policy and product family list for additional metering technologies 
began at the October 1994 sector meeting.  MFM manufacturers have been approached just as PD meter manufacturers to 
help establish specific performance parameters for these meters.  The 1994 meeting concluded with the formation of a 
subcommittee consisting of the following associate members present: Mike Keilty (Micro Motion), Randy Smith 
(Schlumberger), Norm Alston (Daniel Flow Products Inc.), John Skuce (Smith Meter Inc.), and Tim Scott (Brooks 
Instrument).  As yet, there has not been any guidance from industry on how to proceed on developing a policy. 
 
The lack of a policy raises the question of how NTEP will proceed on verifying claims on a product type application.  Mass 
flow meter technology is relatively new in its association with a wide range of products.  Existing policy for cryogenic and 
lpg meters are not based on specific gravity, thus it would be difficult to derive guidelines from currently observed meter 
performance in those areas. 
 
The other issues raised by manufacturers are the competitive advantage given to companies with unconditional CC's and 
the additional restrictions imposed by the requirement to evaluate all product applications. 
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Discussion:  Mike Keilty will draft a letter to other manufacturers within the month soliciting input for the project.     
 
4.  Status of the CNG Meter Examination Procedure Outline 
 
During the October 1993 meeting, the Sector established a subgroup to work with the Natural Gas Vehicle Coalition 
(NGVC) to develop an examination procedure outline (EPO) for use in field testing compressed natural gas meters.  The 
group was provided with draft procedures from Jim Akey (WI), which were developed on behalf of the NCWM Metrologist 
Group, Nebraska Weights and Measures, California Division of Measurement Standards, and with additional guidelines 
based on OWM work with Maryland Weights and Measures. 
 
The Sector will be updated on the progress of this work. 
 
Discussion:  A committee was appointed to review the distributed checklists and EPOs developed for CNG dispensers.  
The committee included Mike Keilty (Chairman), Richard Huff, Gordon Johnson, Rich Tucker, Bob Traettino, Dick 
Shockley, and Ross Andersen.  Individual members will report proposed changes to Mike Keilty by November  14.   
 
5.  Retail Motor-Fuel Dispenser-Electronic Cash Register Receipt Format for Recalculated Cash/Credit Prices 
 
Industry has approached NTEP for guidelines on the sales receipt information that is required when cash/credit transactions 
are initiated at the dispenser and, at the transaction end, the method of payment is changed at the console at the customer's 
request.  The result of a change in method of payment to cash instead of credit or vice versa is precipitated by any number 
of circumstances.  For example, a credit card is forgotten or a customer notices an optional free service (i.e., carwash) is 
offered with a minimum fuel purchase.  A poll of the NTEP Participating Laboratories did not result in a clear consensus 
on this issue.  This item is being brought to the Sector for guidelines on an acceptable sales receipt format when a customer 
desires to change the condition of the sale, at the transaction end.  
 
Handbook 44 Section 3.30 paragraph S.1.6.7. Recorded Representation, Point of Sale requires a sales receipt from an 
electronic cash register (ECR) interfaced with a retail motor-fuel dispenser (RMFD) to contain the following information: 
 

(a) the total volume of delivery, 
(b) the unit price, 
8 the total computed price, and 
(d) the product identity 

 
The following draft text was included in the August 1995 edition of Publication 14 with a request that it be reviewed by the 
Sector at its next meeting: 
 

Should the customer elect to use another method of payment following completion of delivery, the 
console may be used to recalculate the total price--provided the dispenser complies with all applicable 
Handbook 44 requirements.  For example, the customer selects the credit card unit price on the dispenser 
and dispenses product at that unit price; however, the customer discovers that he forgot his credit card 
and decides to pay cash.  In this case, the console might be used to calculate the total price at the cash 
unit price.  In keeping with the intent of NCWM action in 1989 to require dispensers to calculate at all 
unit prices for which a product is offered for sale, it is anticipated that the console would be required to 
recalculate the new total price using the formula (quantity x unit price = total price).  However, specific 
criteria for recalculation of the new total price must be determined by the Measuring Sector.  The receipt 
should contain the information required in paragraph S.1.6.7. at the completion of the transaction.  At 
the minimum, the volume has to agree between the ticket and the dispenser (G-S.5.2.2.). 

 
Discussion:  The Committee discussed whether or not a recalculated price should be clearly indicated as recalculated 
on the receipt.  How is it justified when the customer is fully aware that the unit price is being changed?  There are no 
requirements in HB 44 other than items (a)-(d) in paragraph S.1.6.7. that require additional information on the receipt.   
 
It is a Committee consensus and recommendation that, at a minimum, the receipt should be printed out with the 
information for which the transaction was completed.  Correction should be made as indicated to the above text.     
 
6.  Changes to Section 3.37 Mass Flow Meters Section of NIST Handbook 44   
 
Changes are being recommended by California Division of Measurement Standards (DMS) to incorporate existing code 
sections from the Liquid-Measuring Device Code into the Mass Flow Meter Code in Handbook 44.  A summary of the 
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additional Sections to be referenced are included in an attachment to the agenda.  DMS notes that although these devices 
utilize a mass flow meter as a measuring element many other design features are similar to those of a retail motor-fuel 
dispenser. 
 
S.1.6.1. Indication of Delivery. - The device shall automatically show on its face the initial zero condition and the quantity 
delivered (up to the nominal capacity). 
 
However, the first 0.03 L (0.009 gal) of a delivery and its associated total sales price need not be indicated. 
  
S.1.6.5.4.  Selection of Unit Price. - Except for dispensers used exclusively for fleet sales, other price contract sales, and 
truck refueling (e.g., truck stop dispensers used only to refuel trucks), when a product or grade is offered for sale at more 
than one unit price through a computing device, the selection of the unit price shall be made prior to delivery using controls 
on the device or other user-activated controls.  A system shall not permit a change to the unit price during delivery of 
product.  [Effective and nonretroactive as of January 1, 1991] 
 
S.1.6.6. Agreement Between Indications. - When a quantity value indicated or recorded by an auxiliary element is a 
derived or computed value based on data received from a retail motor-fuel dispenser, the value may differ from the quantity 
value displayed on the dispenser, provided the following conditions are met: 
 
(a)  all total money values for an individual sale that are indicated or recorded by the system agree, and 
 
(b)  within each element, the values indicated or recorded meet the formula (quantity x unit price = total sales price) to the 
closest cent.  [Nonretroactive as of January 1, 1988.] 
 
S.2.5.  Zero-Set-Back Interlock, Retail Motor-Fuel Devices. - A device shall be constructed so that: 
 
(a)  after a delivery cycle has been completed by moving the starting lever to any position that shuts off the device, an 
automatic interlock prevents a subsequent delivery until the indicating elements, and recording elements, if the device is 
equipped and activated to record, have been returned to their zero  positions; 
 
(b)  the discharge nozzle cannot be returned to its designed hanging position (that is, any position where the tip of the nozzle 
is placed in its designed receptacle and the lock can be inserted) until the starting lever is in its designed shut-off position 
and the zero-set-back interlock has been engaged; and 
 
 in a system with more than one dispenser supplied by a single pump, an effective automatic control valve in  each 
dispenser prevents product from being delivered until the indicating elements on that  dispenser are in a correct zero 
position. 
 
S.5.1.  Totalizers for Retail Motor-Fuel Dispensers Devices. - Retail motor-fuel dispensers shall be equipped with a 
nonresettable totalizer for the quantity delivered through the metering device.  [Nonretroactive as of January 1, 1995.] 
 
UR.1.1.1. Length 
 
 shall not exceed 5.5 m (18 ft) 3.6 m (12 ft) unless it can be demonstrated that a longer hose is  essential to permit deliveries 
to be made to receiving vehicles or vessels. 
 
UR.2.1.  Manufacturer's Instructions. - A device shall be installed in accordance with the manufacturer's instructions, 
and the installation shall be sufficiently secure and rigid to maintain this condition. 
 
UR.2.2.  Discharge Rate. - A device shall be installed so that the actual maximum discharge rate will not exceed the rated 
maximum discharge rate.  Automatic means for flow regulation shall be incorporated in the installation if necessary. 
 
UR.3.1.  Return of Indicating and Recording Elements to Zero. - On any dispenser used in making retail deliveries, the 
primary indicating element, and recording element if so equipped, shall be returned to zero before each delivery. 
 
Exceptions to this requirement are totalizers on key-lock-operated or other self-operated dispensers and the primary 
recording element if the device is equipped to record. 
 
Discussion: Paragraph S.1.6.1., which is applicable to most retail motor-fuel dispensers, is not appropriate for dispensers 
of highly pressurized products such as CNG.  Liquefied Petroleum Gas (LPG) retail motor-fuel dispensers are not held 
to these requirements. 



1995 NTETC Measuring Sector Summary 
 
 

 11 

 
Since these sections are included with the draft type evaluation checklist for retail CNG dispensers, the Committee 
recommended this item be addressed and reviewed by the subcommittee appointed for the review of CNG draft checklist 
(Item 4.)   Mike Keilty requested that Richard Huff solicit information from other CNG dispenser manufacturers and 
return to the Committee for review. 
 
7.  Status of Mutual Recognition of Type Evaluation Between Canada and the United States 
 
Members of the National Conference on Weights and Measures and representatives from Canada's Legal Metrology Branch 
(LMB) met in the fall of 1992 to discuss mutual recognition efforts for scales.  Dialogue began on the harmonization of 
U.S. and Canadian weights and measures requirements in an effort to reduce existing trade barriers for equipment 
manufacturers.  It was agreed that the group's first priority would be to gain mutual recognition of type evaluation tests on 
weighing devices performed by either the United States or Canada.  In April 1993 the U.S./Canadian Mutual Recognition 
Work Group adopted a plan for approval of weighing devices which would eliminate the need for completing the type 
evaluation process in both countries.  That year the group's work, in collaboration with participating NTEP laboratories, 
was focused on the identification of similarities, and differences in the two countries= type evaluation processes.  Their 
efforts resulted in the development of a unified set of testing procedures, checklist, application form and applicant's guide, 
which satisfy all weights and measures requirements established for both the United States and Canada.  In April 1994 the 
U.S./Canada Mutual Recognition of Type Evaluation Program accepted its first application for specific types of weighing 
devices.  Devices which are successful in completing the single or multiple set of type evaluation test will receive 
certification in both countries. 
 
The NCWM began to explore a similar mutual recognition program for liquid-measuring devices (LMD).  The Conference 
later recommended the issue be brought before the Sector for its input on an approach to mutual recognition for the LMD 
industry. 
 
At the October 1994 Sector meeting, discussions began on mutual recognition of type evaluation for LMD's.  Industry was 
in agreement that this task warranted a joint effort from members representing both the wholesale and retail manufacturers.  
Initially the group decided to look at the dissimilarities between current regulations, policies, and type evaluation procedures 
in the United States/Canada, as this might facilitate an earlier mutual recognition for some devices.  There appeared to be 
a number of differences with respect to procedures and volumetric devices.  The LMB, unlike the United States, currently 
requires meters be tested over a range of temperatures.  The Sector decided to examine the successes that were found in the 
mutual recognition of type evaluation in the weighing device sector.  Review of that approach revealed the greatest hurdle 
was the differences in tolerances.  The weighing sector resolved that dilemma by applying the most stringent requirements 
of the two countries, and concentrating its efforts on the smaller capacity devices, thus moving away from harmonization 
and more in the direction of mutual recognition.  Additionally the decision was made not to aim for parallel tests.  The 
weighing sector accomplished mutual recognition in approximately 1 year from its inception to the acceptance of the first 
application for type evaluation in April 1994.  The Measuring Sector agreed that a realistic approach should be taken and it 
should not confine itself to too short a time frame for reaching its goals. 
 
The Measuring Sector then began to identify the differences between U.S./Canada LMD type evaluation, highlighting all 
of the additional Canadian requirements.  The LMB laboratory tests over a temperature range of 0 oC to 40 oC, measuring 
temperature in the prover and at the meter in applications of heated and cooled liquids (water, varsol, mineral spirits, diesel) 
for accuracy; it then lists the specific application on the Notice of Approval (NOA).  Additionally the LMB tests for radio 
frequency interference and conducts both field and laboratory tests on special products.  The LMB also has the capability 
to laboratory test both retail and wholesale meters (turbine, magnetic, etc...) that range in size from 0 inch to 4 inches.  The 
group concluded the LMB test procedures reveal more information about the meter performance under varying conditions 
than the U.S. field tests. 
 
Because the differences were so numerous, the Sector decided to work on the areas of commonality which would allow a 
single set of tests be conducted at one laboratory site that satisfies both U.S. and Canadian requirements.  The possibility 
of locating a U.S. laboratory with temperature capability seemed remote.  Some indicated there would be no point in 
continuing the process if a U.S. laboratory did not exist.  It was noted that manufacturers find it difficult to obtain customer 
sites in the United States.  There were several solutions offered.  One involved securing a government facility.  Another 
possibility would be to conduct parts of the evaluation in Canada and the remaining parts in the United States. 
 
The Sector was aware that OIML is in the process of restructuring and wished to be as consistent as possible with their 
procedures. 
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The Sector agreed to go forward with the mutual recognition process for LMD's and formed a subgroup which met the 
following day, October 23, 1994, to discuss the preliminary details of establishing a process, procedures for differences, 
and to agree on a time frame.  The members of the subgroup are John Skuce (Smith Meter Inc.), Tim Scott (Brooks 
Instrument), Grant Obermeier (Irving Oil Limited), Mike Keilty (Micro Motion), Randy Smith (Schlumberger), Norm 
Alston (DFP Inc.), Bill Raymond (Accurate Metering), Charlie Gardner (Suffolk County Weights and Measures, NY), Mel 
Hankel (Liquid Controls Corp.), Jim Truex (OH), Johnny Parrish (Brooks Instrument), Tina Butcher (NIST), and Juana 
Williams (NIST). 
 
The subgroup agreed that a smaller group should meet in Ottawa to further review the differences between the two countries' 
requirements.  NCWM Chairman Jim Truex recommended there be two representatives from both the Meter Manufacturers 
Association (MMA) and the Gasoline Pump Manufactures Association (GPMA), as well as several members from Canada 
and the U.S. participating NTEP laboratories involved in the smaller group.  The individuals who volunteered to participate 
were: from GPMA, Frances Holland (Schlumberger) and Rich Tucker (Tokheim) and, from MMA, Bob Traettino (Liquid 
Controls) and Johnny Parrish (Brooks Instruments). 
 
NIST agreed to provide LMB with electronic files of Publication 14, Handbook 44, and the OIML standards documents 
prior to the meeting tentatively scheduled for April 1995. 
 
The subgroup held its first meeting April 10-12, 1995, Ottawa, Ontario Canada.  The first task was to work to harmonize 
the basic requirements to be conducted at a single test site and determine which parts of the CC/NOA would be recognized.  
Their first priority would be wholesale meters.  The group discussed the differences such as the U.S. requirement for 
submitting the specific product and Canada's testing of anhydrous ammonia, LPG, and heated products.  Time did not 
permit discussion of reapplying for testing in the event a device fails the initial evaluation.  LMB had prepared a matrix to 
allow a line-by-line comparison of U.S./Canada test requirements.   
 
An update on these activities will be provided to the Sector. 
 
Discussion:  Renald Marceau presented an update on mutual recognition activities (MR).  Indication was that 
manufacturers preferred MR as opposed to harmonization.  To be able to achieve MR, testing of additional testing 
equipment is needed to do the temperature test.  Two areas were identified as good candidates for future MR agreements: 
electronic registers and stand-alone gas pumps, if measuring elements have already been evaluated.  At this time the 
Committee is in limbo, because of NIST budget problems.  Canada is very interested in perusing the development of MR 
for new electronic equipment.  Both NIST and Canada felt the next meeting could not be scheduled until next spring.     
 
8.  Checklist for Cryogenic Liquid-Measuring Devices 
 
Publication 14 contains some references to the type evaluation of cryogenic meters in the test procedures; however, specific 
code references to the Handbook 44 Cryogenic Liquid-Measuring Devices Code are not included in Publication 14.  NTEP 
is beginning to get more inquiries about the requirements and test procedures for type evaluating meters delivering these 
types of products. 
 
To ensure that NTEP can provide adequate information to manufacturers and to ensure that all code requirements are 
addressed in type evaluation, the Sector should consider developing a separate checklist for Cryogenic Liquid-Measuring 
Devices.  Volunteers from industry and participating laboratories are needed to assist in the preparation and review of drafts 
of such a checklist. 
 
Discussion:  California has created a checklist from the current checklists.  The Committee requested the Meter 
Manufacturers Association to review the checklist and report their findings to Steve Cook, John Skuce, John Defoe, and 
Bob Traettino. 
 
9.  Checklist for Mass Flow Meters 
 
In 1994, the NCWM voted to change the status of the Mass Flow Meters Code from tentative to permanent.  At that time 
all references to mass flow meters were removed from the other measuring device codes.  Publication 14 includes a short 
section entitled ΑAdditional Checklist and Test Procedures for Mass Flow Meters≅ and a section detailing the test 
procedures for these devices; however, a separate section addressing the specific code requirements of the Mass Flow 
Meters Code is not included.  NTEP continues to get requests for type evaluation of Mass Flow Meters, and must be able 
to provide guidance to the manufacturers on what testing of these devices will entail. 
 
It is recommended that the Committee consider developing a separate checklist for Mass Flow Meters to assist the NTEP 
laboratories in the evaluation of these devices and to ensure that all Mass Flow Meters Code requirements are applied.  
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Volunteers from industry and participating laboratories are needed to assist in the preparation and review drafts of such a 
checklist. 
 
Discussion:  The Committee appointed a subcommittee of the following individuals to review and develop a draft 
checklist: Will Wotthlie, Eric Kappent, Kelly White, Mike Keilty (Chairman), Monty Hopper, and Schlumberger 
(Neptune).   The subcommittee was asked to prepare a draft checklist by the NCWM Annual Meeting in July. 
 
Additional items.   
 
< Proposal was made to implement a policy for rotating chairmanship of the committee.  After discussions, it 

was apparent this problem exits throughout the Conference.  The Conference Chairman suggested that in 
order to assist the current review of this problem, the Committee recommend criteria for membership and 
chairmanship be added to the NTEP Technical Policy.   

 
Chairman  

  
- There should be a 2-year rotation for chairman with a vice-chair appointment on the second year of the 
term.     

 
-  Chairman will be appointed by the NTETC Committee. 

 
< Recent interpretations by OWM and a participating lab, have raised a question as to when is it appropriate 

to display a price change on a dispenser if the price change is initiated during a delivery.    
OWM has interpreted that a price change cannot be implemented until the transaction is completed.  Under 
G.S.2. the checklist states that Αthe system shall prevent a change of unit price during a delivery or, in the 
case of a retail fuel dispenser, while the operating mechanism is in the >on= position.≅  This has been 
confused with the selection of unit prices by the customer and the completion of a transaction.    
The Committee feels that to be out of mathematical agreement is acceptable at this point, as long as the 
previous sale volume and price is displayed.    

 
< Concern was expressed by several members that several sections appear to have been added to the current 

edition of Pub 14 that are not in pervious NTETC meeting minutes.  Ron Murdock will bring a list to OWM 
for clarification. 
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Attendees: 
 

 
NAME 

 
COMPANY/JURISDICTION 

 
PHONE 

 
Will Wotthlie 

 
MD Weights and Measures 

 
410-841-5790 

 
Steven Cook 

 
CA Measurement Stds 

 
916-229-3050 

 
Michael Keilty 

 
Micro Motion 

 
410-546-6699 

 
Rodney Cooper 

 
Schlumberger (Neptune) 

 
303-530-8231 

 
Johnny Parrish 

 
Brooks Instruments 

 
912-489-0303 

 
Kelly White 

 
Brooks Instruments 

 
912-489-0228 

 
Renald Marceau 

 
Legal Metrology Branch, Canada 

 
613-952-2629 

 
Richard Huff 

 
Universal Epsco 

 
404-351-2740 

 
Francis Holland 

 
Schlumberger (RPS) 

 
804-366-4162 

 
Ronald Murdoch 

 
NC Dept. of Agriculture 

 
919-733-3313 

 
Patrick Hardock 

 
Legal Metrology Branch, Canada 

 
613-952-0669 

 
Ron Flores 

 
CA Measurement Stds 

 
916-229-3032 

 
John Skuce 

 
Smith Meter Inc. 

 
814-898-5405 

 
Robert M. Traettino 

 
Liquid Controls Corporation 

 
708-295-1056 

 
William D. West 

 
Ohio Weights and Measures 

 
614-728-6290 

 
Ross J. Andersen 

 
New York Weights and Measures 

 
518-457-3146 

 
Gordon W. Johnson 

 
Gilbarco Inc. 

 
910-547-5375 

 
Mike Belue 

 
Belue Associates 

 
903-583-9082 

 
Debbie Joines 

 
Dresser Industries, Wayne Division 

 
410-546-6699 

 
Darryl Brown 

 
Iowa Weights and Measures 

 
515-281-5716 

 
Stephan Langford 

 
Cardinal Scale Mfg. 

 
417-673-4631 

 
Richard Shockley 

 
MD Weights and Measures 

 
410-841-5790 

 
Robert Kelly 

 
New York City Weights and Measures 

 
212-487-2634 

 
Jack Jeffries 

 
FL Dept. Of Agriculture 

 
904-487-2634 

 
Richard Tucker 

 
Tokheim Corp. 

 
219-470-4610 
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1. Update to NCWM Publication 14 
 
Background:  The following changes were adopted by the 81st National Conference on Weights and Measures (NCWM) and 
will be reflected in the 1997 edition of Handbook 44, Section 3.30. Liquid-Measuring Devices paragraph S.3.1.(b) and 
Publication 14.  These items were included as part of the agenda to inform the Measuring Sector of the immediate changes that 
would take place in National Type Evaluation Program (NTEP) procedures as a result of NCWM actions. 
 
a) S.3.1.  Diversion Prohibited Liquid-Measuring Devices 
 
Background:  The NCWM adopted modifications to the language in paragraph S.3.1.of the Liquid-Measuring Devices Code. 
The new language now permits manual diversion of product in the measuring system for agri-chemical applications under 
certain conditions and reads as follows: 
 

S.3.1.  Diversion of Measured Liquid. - No means shall be provided by which any measured liquid can be diverted 
from the measuring chamber of the meter or its discharge line. 

 
Two or more delivery outlets may be installed only if automatic means are provided to ensure that: 

 
(a) liquid can flow from only one outlet at a time, and 

 
(b) the direction of flow for which the mechanism may be set at any time is clearly and conspicuously indicated. 

 
A manually controlled outlet that may be opened for purging or draining the measuring system or for recirculating 
product in suspension shall be permitted only when the system is measuring food products or agri-chemicals.  Effective 
means shall be provided to prevent passage of liquid through any such outlet during normal operation of the measuring 
system and to inhibit meter indications (or advancement of indications) and recorded representations while the outlet 
is in operation. 

 
Conclusion:  The Sector agreed to modify the 1997 edition of Publication 14, to correspond with changes made to NIST 
Handbook 44 at the July 1996 Annual Meeting of the NCWM.  
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The modifications will appear under Sections 11 and 21 of the Liquid-Measuring Devices Code Checklist in Publication 14, 
covering Discharge Lines and Discharge Line Valves of Retail Motor-Fuel Dispensers and Wholesale and Loading-Rack 
Meters as follows:   
 

11. Discharge Lines and Discharge Line Valve 
 

11.3. Except as identified above, a manually controlled outlet may be installed to be opened for purging 
or draining the measuring chamber when the system is measuring food products or recirculating 
agri-chemical products in suspension if suitable means are provided to ensure liquid cannot flow 
through any such outlet during normal operation and to prevent advancement of meter indications 
and recorded representations while the outlet is in use. 

 
21. Discharge Lines and Discharge Line Valve 

 
21.2. Except as identified above, a manually controlled outlet may be installed to be opened for purging 

or draining the measuring chamber when the system is measuring food products or recirculating 
agri-chemical products in suspension if suitable means are provided to ensure liquid cannot flow 
through any such outlet during normal operation and to prevent advancement of meter indications 
and recorded representations while the outlet is in use. 

 
The Sector also recommends the NCWM Specifications and Tolerances (S&T) Committee continue in its work to develop a 
definition for agri-chemicals. 
 
b) Tentative Carbon Dioxide Liquid-Measuring Devices Code 
 
Background: In July 1996, the NCWM adopted Tentative Code Section 3.38 for Carbon Dioxide Liquid-Measuring Devices 
to Handbook 44.  Publication 14 does not include criteria or test procedures for this type of device. 
 
Conclusion: The Sector agreed that Steve Cook (California) will head a subcommittee for the continued development of a 
Checklist for Carbon Dioxide Liquid-Measuring Devices, which is projected to be complete in 3-6 months. The checklist 
will be based on California's Draft Examination Procedure Outline (EPO) for Carbon Dioxide Liquid-Measuring Devices.  
The determination of the checklist criteria and procedures will be the result of a collaborative effort among Mr. Cook, 
Charlie Nelson (California) and Ken Hoffer (Hoffer Flow Controls).  Upon completion, the final draft of the checklist will 
be presented to the Sector for review. 
 
2. Status of The Family of Products for Mass Flow Meters; Changes to the Tests for Mass Flow Meters 
 
Background:  Originally, NTEP Certificates of Conformance (CCs) issued for metering devices covered applications for those 
products which were used during type evaluation.  Manufacturers found it difficult to predict every product these meters might 
be used to dispense.  Testing a meter with every possible product would be too costly to the manufacturer and place a strain on 
NTEP resources.  In 1991 the Sector adopted a policy for positive displacement meters to alleviate the need for extensive testing 
by grouping products into families, based on their commercial use, the similarities in their viscosities, specific gravities, and 
other related properties.  The policy was agreed to and based on the demonstrated performance of positive displacement meters, 
which is fairly predictable with changes in viscosities.  Although NTEP routinely tests other types of metering technology, 
there is no policy established for covering  ranges of specific product types metered by these devices. There are also 
inconsistencies in how NTEP currently lists products covered on mass flow meter CCs; a CC may list a range of specific 
gravities, but does not address other differences in product properties, such as extreme temperature or pressure, which might 
influence meter performance. 
 
At the October 1994 Sector meeting, discussion began to address the development of a policy or family product list, which 
would reduce the amount of testing and is representative of mass flow meter performance over a range of products.  The 1994 
meeting concluded with the formation of a subgroup to address this issue; the subgroup included the following associate 
members: Norm Alston (Daniel Flow Products), Mike Keilty (Micro Motion), Tim Scott (Brooks Instrument), John Skuce 
(Smith Meter), and Randy Smith (Schlumberger Industries).  The mass flow meter manufacturers were approached at that time 
and more recently by Mike Keilty through a June 1996 letter ballot requesting their input to help establish specific performance 
parameters for these devices. 
 
Schlumberger Industries submitted a proposal which recommended changes to the existing testing procedures to reduce the 
cost and requirement for additional testing on multiple products types.  The Sector was asked to determine if the proposed 
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changes to existing test procedures for permanence tests and the addition of new product groups and meter sizes are acceptable 
for mass flow meter testing.  The major differences between the proposal and existing procedures in Publication 14 are outlined 
in the table below: 
 

 
1996 Publication 14 Test Procedure 

 
Proposed Test Procedure 

 
Initial Test and Permanence Test (60 days or 2000 x 
max. flow) 

5 Tests @ 4 Flow Rates 

 
Conduct Initial Full Set of Tests ( 5 Tests @ 4 Flow Rates) 
in Laboratory 
with Specific Product with NO subsequent Permanence Test 

 
New Products - Initial and Permanence Tests for each 
Product Type 

5 Tests @ 4 Flow Rates (Initial Tests) 
 5 Tests @ 4 Flow Rates (Permanence Tests) 

 
New Products (Initial Test Only) 

3 Tests @ 3 Flow Rates (meter min. flow - site max. 
flow)  
Multiple Products (test two products w/widest s.g. 
range) 

 
Repeatability - Suggested Method 

Calculate Standard Deviation (s) for flow data 
Determine if Range of the Errors is within the 
Allowable Error Band (X " 2s) 

 
Repeatability - Do not apply Standard Deviation  

 
Permissible Meter Family Flow Rates 

CC covers 50-200% of Meter Flow Rate Tested   

 
Permissible Meter Family Flow Rates 

If 50-200% of the Meter Flow Rate Tested is greater 
than 50% of the Flow Rate of the next Smallest or 
Largest Meter; CC covers 10:1 range of meter sizes 

 
Permissible Meter Family Size  

CC covers 50-200% of Meter Flow Rate Tested 
OR Must test New Size 5 Tests @ 4 Flow Rates 
(Initial/Permanence) 

 
Permissible Meter Family Size (Not covered by above 
application) 

3 Tests @ 3 Flow Rates  
Must Attain 80% Max Flow Rate 
Any Product as Test Medium 

 
The lack of a policy continues to raise the question of how NTEP will proceed on verifying claims on a product type application.  
Existing policy for cryogenic and LPG meters are not based on specific gravity, thus making it difficult to derive guidelines 
based on observations of meter performance in those areas.  Another important issue which continues to be raised by 
manufacturers is the unfair competitive advantage given to companies with unconditional CCs and the burden imposed by 
additional restrictions to evaluate new product applications. 
 
Discussion: A justification was provided for some of the NTEP inconsistencies in product applications covered on CCs.  It 
was determined that the limitations placed on specific product application were the result of meter failures which occurred 
during actual testing.   Other product applications were limited because of vast differences in product properties and for the 
remainder of product applications there did not appear to be any logic.  It was stressed that there was a need for information 
from the experts on this technology and it was felt that the Sector was an ideal forum for the best assembly of that expertise.  
There is a sense of urgency to reach closure on this issue because of the likelihood that impending challenges on the validity 
of existing CCs may force the modification of existing CCs to cover only those products which were tested. 
 
A key point which was repeated throughout the meeting is that if product type was not a factor affecting meter performance, 
then this must be demonstrated.  Comments indicate there may be several influences on meter performance such as design, 
ambient temperature, and densities depending on the system design.  Another possible variable which entered into the 
discussion was that the performance of the Coriolis meter's less linear in the lower flow ranges.  The group was reminded that 
there are five separate accuracy classes which clearly make a distinction in the product application. 
 
The theory behind performing permanence tests was discussed at length.  It was suggested to the Sector that the American 
Petroleum Institute (API) may have data which demonstrates mass flow meter performance over time. Canada indicated it has 
performed extensive permanence testing, however, it does not feel comfortable with grouping products into classes based solely 
on this information.  Several mass flow meter manufacturers noted that there have been instances where corrosion of the meter 
tubes has resulted in catastrophic failure of the system; however, they also noted the corrosion process took place due to the 
improper selection of the tubing materials. Additional comments heard indicate that there is no data which demonstrates 
whether rezeroing or fluctuations in flow rate have any influence on mass flow meter performance. 
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Current standards for the minimum amount of test data were established to provide the participating laboratory with a sufficient 
number of data points to ensure confidence in the meter's performance over its range of flow rates which is also critical when 
looking at meter error based on standard deviation.  It was suggested that the number of test runs somehow correlate to the 
turndown ratio for the meter. 
 
Schlumberger indicated that it is difficult and costly to obtain adequate field test sites where it is possible to operate mass flow 
meters over the full range of flow rates.  It was asked if there were some minimum criteria which would be acceptable to 
remedy that situation.  Other areas of concern which were expressed by Schlumberger is that NTEP policy limits CC coverage 
to meter sizes which are 50 percent smaller and 200 percent larger than the meter tested.  Schlumberger indicated that mass 
flow meters have a ratio of maximum to minimum flow rate which is much larger than other meters; therefore, this policy often 
eliminates the next meter size within a family of meters from being covered without additional testing of that meter.  
Schlumberger recommended that it be sufficient to reach 50 percent of the next largest meter's flow rate. The question was 
asked if this became policy would it apply to other meter technology. 
 
It was recommended that the proposal might be more palatable if it were divided into individual proposals rather than asking 
the Sector to accept a complete revision of existing procedures.  
 
Conclusion:  The Sector discussed the proposal submitted by Schlumberger to modify the mass flow meter test procedures 
and product evaluation criteria at length; however, the Sector voted 11 to 4 not adopt the proposal. 
 
A subcommittee consisting of Eric Kappelt (Smith Meter)(to replace John Skuce), Mike Keilty (Micro Motion), Andre Noel 
(Schlumberger)(to replace Randy Smith), Johnny Parrish (Brooks Instrument)(to replace Tim Scott), and Will Wotthlie 
(Maryland) will develop a questionnaire asking for input on which variables, (e.g., flow rate, product, meter size, testing 
procedure, etc.) may influence mass flow meter performance.  The questionnaire will be distributed to selected weights and 
measures jurisdictions for input.  Based on input from Steve Malone (Nebraska) and time permitting, the Sector will ask if 
Dick Suiter (Nebraska) will consider reviewing the data, for his input on the survey findings.  The group plans to distribute 
the questionnaire by December 1 and have the results analyzed by the 1997 NCWM Interim Meeting.  Based upon 
information collected from the survey, the Sector will develop an approach to address the issues surrounding mass flow 
meter testing. 
 
The Sector also recognized the need to develop criteria which will address the various types of mass flow meter technologies 
available. 
 
3. Changes to Section 3.37 Mass Flow Meters Code Section of NIST Handbook 44 
 
Background:  At the 1995 meeting, proposed changes to the Mass Flow Meter Code were submitted to the Sector by California.  
The modifications were to be reviewed concurrently with the proposed Compressed Natural Gas Retail Motor-Fuel Dispenser 
Checklist.  The subgroup (see Item 6), which had also agreed to review the CNG Checklist, was to study the proposed code 
sections, then refine and submit them to the NCWM S&T Committee for the 1996 Interim Meeting.  These modifications are 
proposed as changes to NIST Handbook 44 Mass Flow Meters Code section.  
 
Comments received after the 1996 Sector meeting indicate the requirement proposed in paragraph UR.1.1.1. should be 
harmonized with the Canadian requirement of 15 feet, also the mast support for the CNG hose necessitates a longer hose than 
the permissible 12 foot length.  Similar recommendations were made at the June 1996 meeting of the CNG Retail Motor-Fuel 
Dispenser working group. 
 
Conclusion:  The Sector recommended that the NCWM S&T Committee add the following proposed specifications and user 
requirements to the Mass Flow Meters Code section in Handbook 44.  The group felt that changes should be made in 
paragraph UR.1.1.1. Length (c) to indicate that the length of the discharge hose shall not exceed 4.6 m (15 ft), thus to align 
U.S. and Canadian requirements.  It was also recommended that the nonretroactive dates be removed from the requirements. 
 

S.1.6.1. Indication of Delivery. - The device shall automatically show on its face the initial zero condition and the 
quantity delivered (up to the nominal capacity). 

 
However, the first 0.03 L (0.009 gal) of a delivery and its associated total sales price need not be indicated. 

 
S.1.6.5.4.  Selection of Unit Price. - Except for dispensers used exclusively for fleet sales, other price contract sales, 
and truck refueling (e.g., truck stop dispensers used only to refuel trucks), when a product or grade is offered for sale 
at more than one unit price through a computing device, the selection of the unit price shall be made prior to delivery 
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using controls on the device or other customer-activated controls.  A system shall not permit a change to the unit price 
during delivery of product.  [Effective and nonretroactive as of January 1, 1991] 

 
S.1.6.6. Agreement Between Indications. - When a quantity value indicated or recorded by an auxiliary element is 
a derived or computed value based on data received from a retail motor-fuel dispenser, the value may differ from the 
quantity value displayed on the dispenser, provided the following conditions are met: 

 
(a)  all total money values for an individual sale that are indicated or recorded by the system agree, and 

 
(b)  within each element, the values indicated or recorded meet the formula (quantity x unit price = total sales price) 
to the closest cent.  [Nonretroactive as of January 1, 1988.] 

 
S.2.5.  Zero-Set-Back Interlock, Retail Motor-Fuel Devices. - A device shall be constructed so that: 

 
(a) after a delivery cycle has been completed by moving the starting lever to any position that shuts off the device, an 
automatic interlock prevents a subsequent delivery until the indicating elements, and recording elements if the device 
is equipped and activated to record, have been returned to their zero positions; 

 
(b)  the discharge nozzle cannot be returned to its designed hanging position (that is, any position where the tip of the 
nozzle is placed in its designed receptacle and the lock can be inserted) until the starting lever is in its designed shut-
off position and the zero-set-back interlock has been engaged; and 

 
(c)  in a system with more than one dispenser supplied by a single pump, an effective automatic control valve in  each 
dispenser prevents product from being delivered until the indicating elements on that dispenser are in a correct zero 
position. 

 
S.5.1.  Totalizers for Retail Motor-Fuel Dispensers Devices. - Retail motor-fuel dispensers shall be equipped with 
a nonresettable totalizer for the quantity delivered through the metering device.  [Nonretroactive as of January 1, 
1995.] 

 
UR.1.1.1. Length 

 
(c)  shall not exceed 5.5 m (18 ft) 3.6 m (12 ft) 4.6 m (15 ft) unless it can be demonstrated that a longer hose is essential 
to permit deliveries to be made to receiving vehicles or vessels. 

 
UR.2.1.  Manufacturer's Instructions. - A device shall be installed in accordance with the manufacturer's 
instructions, and the installation shall be sufficiently secure and rigid to maintain this condition. 

 
UR.2.2.  Discharge Rate. - A device shall be installed so that the actual maximum discharge rate will not exceed the 
rated maximum discharge rate.  Automatic means for flow regulation shall be incorporated in the installation if 
necessary. 

 
UR.3.1.  Return of Indicating and Recording Elements to Zero. - On any dispenser used in making retail deliveries, 
the primary indicating element, and recording element if so equipped, shall be returned to zero before each delivery. 

 
Exceptions to this requirement are totalizers on key-lock-operated or other self-operated dispensers and the primary 
recording element if the device is equipped to record. 

 
4. Checklist for Mass Flow Meters 
 
Background:  Publication 14 includes a section entitled Additional Checklist and Test Procedures for Mass Flow Meters" 
which briefly details the test procedures for these devices.  Unlike other metering devices which undergo NTEP testing, there 
are no separate procedures, which elaborate on mass flow meter testing, listed under the Liquid-Measuring Devices Criteria in 
Publication 14.  NTEP continues to get requests for type evaluation of Mass Flow Meters and must be able to provide guidance 
to the manufacturers on what testing of these devices will entail. 
 
At the October 1995 meeting a subgroup was appointed to develop a draft checklist for Mass Flow Meters.  The subgroup 
consisted of Pat Hardock (Canada LMB), Monty Hopper (Kern County Weights and Measures, California), Eric Kappelt (Smith 
Meter Inc.), Mike Keilty (Micro Motion Inc.), Kelly White (Brooks Instrument), and Will Wotthlie (Maryland Weights and 
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Measures) and an undetermined representative from Schlumberger Industries.  At the 1996 meeting, the Sector  asked the 
subgroup for an update on the checklist status. 
 
It was noted that code references within Publication  14 still reflect various code sections that applied prior to the adoption of 
the mass flow meter code. Mr.Keilty recommended that the Sector contract with a party that is familiar with mass flow meter 
technology and the NCWM Examination Procedure Outlines to create a checklist for mass flow meters.  Tina Butcher (NIST) 
suggested  the chair list the Sector's requests for funding the contract in its list of priorities. 
 
Conclusion:  The Sector believes that the project to develop a mass flow meter NTEP checklist is a priority item and should 
be completed in conjunction with an Examination Procedure Outline for mass flow meters by a contractor.  The Chairman 
will assign this proposal a priority status and forward it to the Executive Committee for consideration as part of their 
strategic plan for the committee. 
 
5. Clarification of the Language on the Allowable Tolerance Error Band for Permanence Tests for Mass Flow Meters 
 
Background: The suggested method for type evaluation testing of mass flow meters as specified in Publication 14 (May 1996), 
Page 10-75, Field Evaluation and Permanence Tests for Meters, Liquid-Measuring Devices, Repeatability for Mass Flow 
Meters reads as follows: 
 
1. Using known weight (primary standard), determine the error present in the weighing instrument over the weighing 

range that will be used in the test.  The inherent error, if present, is to be factored out of the measurement.  The scale 
will then be used as a transfer standard. 

 
2. Establish proper flowmeter calibration conditions -- steady state conditions at each flow rate.  Collect the test data for 

the selected flow rates.  The indication shall be on the basis of apparent mass. 
 
3. Calculate the mean error (0) and the standard deviation(s) for the data collected at each flow rate. 
                                                                                                                  
4. Calculate the error band for each flow rate using the following equation: 0 ∀  2s.  
5. The difference between the most significant error in the positive direction and the most significant error in the negative 

direction should not exceed the tolerance error band to be applied. 
 
When volumetric delivery from the flowmeter is the basis for evaluating performance, the above mass determination must be 
converted to volume through the meter using the fluid density at the meter location (this assumes that no leaks exist between 
the meter and the collection vessel). 
 
There appears to be some disagreement over how paragraphs 3-5 are to be applied.  The Sector was asked to review this criteria 
and add language and possibly an example to clarify how the criteria are to be applied.  
 
Conclusion:  This item was tabled due to lack of time.  
 
6. Status of the Compressed Natural Gas (CNG) Retail Motor-Fuel Dispenser Examination Procedure Outline (EPO) 
and Checklist 
 
Background:  During the October 1993 meeting the Sector established a subgroup to work with the Natural Gas Vehicle 
Coalition (NGVC) to develop an examination procedure outline (EPO) for use in field testing of compressed natural gas (CNG) 
retail motor-fuel dispensers.  The group was provided with draft test procedures from Jim Akey (WI) developed on behalf of 
the NCWM Metrologist Group, Nebraska Weights and Measures, California Division of Measurement Standards, and 
additional guidelines based on the Office of Weights and Measure's (OWM's) work with Maryland Weights and Measures. 
 
At the October 1995 meeting California distributed a revised version of its 1993 EPO to the Sector.  A group of representatives 
from the associate membership and NTEP laboratories which were affected by the procedure were to review the EPO and 
provide input to Mike Keilty.   Sector members comprising this group were Ross Andersen (New York Weights and Measures), 
Richard Huff (Universel Epsco), Gordon Johnson (Gilbarco), Mike Keilty (Micro Motion), Dick Shockley (Maryland Weights 
and Measures), Bob Traettino (Liquid Controls Corp.), and Rich Tucker (Tokheim). 
 
A group of representatives from the NGVC, device manufacturers, NTEP, and NIST met on June 13-14, 1996.  The group 
reviewed a draft EPO consolidated from the three earlier EPOs drafted in 1993.  The meeting concluded with plans to conduct 
additional testing to refine and determine test procedures which were most applicable to this technology.  The NGV4 
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Subcommittee, which met in late July, was tasked to establish guidelines for a safe protocol and discharge of product after 
testing.  The group had projected the third quarter 1996 for the completion of a final draft of the EPO.   
 
Discussion:  At the 1996 meeting, Mike Keilty reported for the group tasked in 1995 to develop the EPO, that the return of 
product issue has continues to be an informational item on the NCWM S&T Committee agenda.  Mr. Keilty also indicated that 
the status of the EPO was dependent on the findings of the NGV4 Subcommittee.  In response to a comment that the Liquid 
Measuring Devices Codes would apply to CNG retail motor-fuel dispensers, Mr. Keilty noted that prior to the adoption of the 
mass flow meter code a number of other code sections were applicable to and did reference mass flow meters, however they 
were not covered during the June 13-14 meeting. 
 
Some concern was expressed over the ability of a 100-pound capacity scale to achieve the necessary resolution for a  transfer 
standard.  The group discussed the hose length requirement in paragraph UR.1.1.1.  California indicated some dispensers have 
problems meeting accuracy requirements when they exceed 12 feet.  One jurisdiction noted that hose length is properly 
determined by the manufacturer.  The group was reminded that the original 18 foot hose length established for retail motor-
fuel dispensers was established to prevent damage to the hose from station traffic. 
 
Conclusion:  Sector members were tasked to evaluate and comment on the latest draft version of the EPO that had been  
included with the meeting agenda.  Sector comments, findings from the NGV4.9 Subcommittee on return of product and 
other safety issues, in conjunction with data from tests being conducted on the east and west coast by the June 1996 working 
group, will be incorporated into the final EPO.  Requirements that are part of the Liquid-Measuring Devices Code, which 
have been proposed to the NCWM S&T Committee for incorporation into the Mass Flow Meters Code Section of Handbook 
44, will also be evaluated in anticipation of their eventual adoption by the NCWM in July 1997. 
 
Sector members are to review the draft checklist developed by California and forward comments to Juana Williams (NIST) 
by January 1, 1997.  The checklist will be revised in accordance with feedback from the Sector and other interested parties.  
A letter ballot will be circulated to members asking that Sector members approve the final document for inclusion in the 
next edition of NCWM Publication 14. 
 
7. Status of Mutual Recognition of Type Evaluation Between Canada and the United States 
 
Background:  In the fall of 1992, initial dialogue on the harmonization of U.S. and Canada weights and measures requirements 
for type evaluation began in an effort to reduce existing trade barriers.  Members of the National Conference on Weights and 
Measures and representatives from Canada's Legal Metrology Branch (LMB) agreed that the groups' first priority would be to 
establish mutual recognition of type evaluation of weighing devices, for testing performed by either the United States or 
Canada.  By April 1993, the work group formulated a plan to eliminate the need to complete testing in both countries.  The 
group focused on type evaluation processes similarities and differences.  Their efforts resulted in a unified set of testing 
procedures, checklist, application form and applicant's guide which met the requirements for both the United States and Canada.  
In April 1994, the U.S./Canada Mutual Recognition of Type Evaluation Program accepted its first application.  Devices which 
were successful in completing all test criteria were issued certification in both countries. 
 
The NCWM began to explore the possibility of a similar mutual recognition program for liquid-measuring devices (LMD).  
The Conference later recommended that this issue be brought before the Measuring Sector. 
 
At the October of 1994 Sector meeting discussions began on mutual recognition of type evaluation for LMD's.  Associate 
members agreed this work should be a joint effort of representatives from both the wholesale and retail manufacturers.  In 
addition, NCWM Chairman Jim Truex recommended that the mutual recognition group be kept manageable in size and consist 
of a minimum of two representatives from both associate areas, Canada and the U.S. participating laboratories.  Following 
those recommendations a work group was formed consisting of representatives from the Meter Manufacturers Association and 
Gasoline Pump Manufacturers Association, as well as representatives from both participating laboratories.  The members of 
the subgroup are Norm Alston, (Daniel Flow Products Inc.), Charlie Gardner (Suffolk County Weights and Measures, New 
York), Mel Hankel (Liquid Controls), Mike Keilty (Micro Motion), Grant Obermeier (Irving Oil Limited), Johnny Parrish 
(Brooks Instrument), Bill Raymond (Accurate Metering), Tim Scott (Brooks Instrument), John Skuce (Smith Meter Inc.), 
Randy Smith (Schlumberger), Jim Truex (Ohio Weights and Measures), Tina Butcher (NIST) and Juana Williams (NIST).  The 
subgroup met on October 23, 1994, to discuss some preliminary details necessary to establish an evaluation process, and to 
agree on a time frame.  Initially the group decided to examine the dissimilarities in the U.S./LMB procedures, but later agreed 
that a review of the processes which permitted the success in mutual recognition of weighing devices seemed to be the best 
course of action.  It appeared that the greatest barrier to that success was the differences in tolerances. This obstacle was 
resolved by applying the most stringent of the requirements and focusing the program on smaller capacity devices, thus moving 
away from harmonization and more in the direction of mutual recognition.  
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The major differences noted between U.S./Canada LMD type evaluation were as follows: 1) LMB laboratory testing is over a 
temperature range of 0 oC to 40 oC, which is noted on the Notice of Approval, 2) LMB laboratory and field testing for radio 
frequency interference, and 3) LMB laboratory's capability to test both retail and wholesale meters that range in size from 0-4 
inches. The group concluded the LMB test procedures reveal more information about the meter performance under varying 
conditions than U.S. field tests. 
 
The enormity of the differences prompted the group to take a new approach and examine the areas of commonality.  The 
possibility of locating a U.S. laboratory with temperature capability appears to be remote.  Some indicated there would be no 
point in pursuing mutual recognition if there is no U.S. laboratory available.  Some suggested solutions to that predicament 
were to: 1) secure a government facility, or 2) conduct parts of the evaluation in Canada and the remaining portion in the United 
States. 
 
The Sector was aware of the current restructuring within the International Organization of Legal Metrology (OIML), and 
indicated that consistency with the OIML procedures should be considered in the creation of this process.  
 
NIST provided the LMB with electronic files of Handbook 44, Publication 14 and the OIML standards documents in 
preparation for the inaugural meeting of the subgroup that was held April 10-12, 1995, in Ottawa, Ontario Canada.  The group's 
discussions on the differences, such as the U.S. requirement for submitting specific products, were facilitated by a matrix 
created by the LMB, which permitted a line by line comparison of U.S./Canada test requirements. 
 
Initially the first devices targeted for LMD mutual recognition will be electronic controllers and stand-alone dispensers in 
which the measuring element and indicator have already been evaluated for temperature effects.  The next level would be to 
move on to evaluate a retail dispenser in Canada.  Canada expressed an interest in mutual type evaluation of associated 
equipment such as remote indicators and consoles.  Both Canada and NIST felt budgetary limitations and the restructuring 
within both offices would not permit a second meeting until Spring 1996. 
 
Conclusion: At the 1996 meeting, the Sector was updated on the work of the NCWM Executive Committee in developing a 
Strategic Plan for the NCWM.  The Sector was encouraged to provide feedback to the Executive Committee which would 
help them to prioritize measuring-related issues. 
 
The Sector Chairman and Technical Advisor are tasked to create a list of priority items for the Sector, which are to include 
the goals of the Mutual Recognition Working Group; this list will be circulated to the Sector for input on the relative 
priority of these items.  The Sector felt completion of mutual recognition in the Liquid-Measuring Devices area should be 
pursued before attempting recognition or harmonization with the OIML requirements in other device areas.  Both the U.S. 
and Canada indicated that resources were not available to pursue this item.  The manufacturers were encouraged to 
communicate their preference to see this item receive a high priority in the hierarchy of the Executive Committee Strategic 
Plan and the Legal Metrology Branch. 
 
In addition, the Sector agreed that a high priority should be placed on establishing and maintaining the EPOs and training.   
 

8. Status of the Cryogenic Liquid-Measuring Devices Checklist 
 
Background:  Publication 14 contains some references to the type evaluation of cryogenic meters in the test procedures; 
however, this checklist is not all inclusive of Handbook 44 code requirements specifically for this device type.  NTEP 
continues to get increasing numbers of inquiries about the requirements and test procedures for devices which meter cryogenic 
liquid products.  A recognized procedure for type evaluation of devices which meter cryogenic liquids will provide the 
necessary information to manufacturers seeking type evaluation. 
 
 
At the 1995 meeting, California submitted a proposed Checklist for Cryogenic Liquid-Measuring Devices.  A working group 
was formed to review and refine the checklist.  The working group consisted of Associate Members John DeFeo (Hoffer Flow 
Controls), John Skuce (Smith Meter Inc.), and Bob Traettino (Liquid Controls Corp.) and would report their findings to 
California. 
 
 
The Sector asked for an update from the working group. 
 
Conclusion:  This item was tabled due to lack of time. 
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9. NTETC Chairman Terms of Office 
 
Background:  The National Type Evaluation Technical Committee (NTETC) Measuring Sector Chairman's duties are 
performed by a volunteer.  However, the terms of office for this position are not governed by the NCWM Constitution and 
Bylaws.  The selection, election or appointment process, in addition to the terms of office are stipulated in NCWM Publication 
1 for the chairman position within other committees.  The sole requirement that is shared by NTETC chairmen and other 
chairmen positions is that all are members in good standing with the NCWM.   
 
The Sector recommended the Chairman serve a 2- year term; the Vice-Chairman shall be appointed in the second year of that 
term.  The Board of Governors (BOG) asked for recommendations on the establishment of formal procedures for appointment 
of the chairman, if a lack of procedures have precipitated some difficulties. 
 
The Sector was advised that NTETC Measuring Sector Chairman Norm Alston tendered his resignation just prior to the  1996 
meeting, the Sector subsequently selected a new Chairman.  Similar events within the NTETC Grain Moisture Meter and Near 
Infrared Protein Analyzer (GMM/NIR) Sector have resulted in the creation of a set of bylaws for that Committee's Chairman 
position (see attachment).  The GMM/NIR Sector developed guidelines which determine the eligibility, duties, term of office, 
nomination and election for their chairman.  Additionally, they have extended those guidelines to cover the duties of the sector 
technical advisor. Recommendations have been made to alternately select a Chairman from the associate and public 
membership, with no two consecutive terms of office or concurrently held positions being occupied by a representative from 
the same membership and/or association representative. 
 
Conclusion:  The Sector agreed that a chairman will be elected for a 3-year term, and the position will be reexamined after 
that time.  Rich Tucker (Tokheim) has been selected as Sector Chairman for the initial 3-year term of office.  Part of his 
duties will be to develop and circulate to Sector members for their review and comment, a set of criteria or bylaws by which 
the Sector will operate.  The Sector will consider the criteria developed by the Grain Moisture Meter/Near-Infrared Grain 
Analyzer Sectors as a possible model for these criteria. 
 
The Sector also agreed that an associate chairman should be elected to serve in the event that the chairman is unable to 
serve at a particular meeting. The Sector did not elect an Associate Chairman at this meeting. 
 
10. Unattended Cash-Activated Retail Motor-Fuel Dispensers  
 
Background:  At its 1992 meeting, the Sector reviewed a proposed checklist along with several questions related to the 
operation of retail motor-fuel dispensers equipped with the cash acceptor option at attended locations.  The Sector addressed 
the possible means of retrieving transaction information in the event of a power loss. A printed receipt must be made available 
to the customer at the device; in addition, the device must have some form of low paper sensor.  The cash acceptor should 
automatically issue a receipt: 1) if the amount dispensed is less than the total money inserted and 2) print the amount of change 
due.  However, there are no requirements for these devices to display the information once delivery had started. There were 
additional concerns over the large denomination of bills which might be used in these transactions and the ability to refund 
monies if product was not delivered.  Instructions must be provided to the customer on how to operate the cash acceptor, 
although there is no designated format for this information.  A proposed checklist was distributed to the Sector members by 
letter ballot.  At that time the Sector anticipated the development of technology for the cash acceptor option on dispensers at 
unattended locations.  A subcommittee was established to address the need for a checklist for cash acceptors at unattended 
operations.  The subcommittee consisted of associate members Gordon Johnson (Gilbarco), Debbie Joines (Wayne Dresser), 
Larry Murray (Wayne Dresser), and Rich Tucker (Tokheim). 
 
Discussions at the 1993 Sector meeting focused on alternative methods to ensure the cash acceptors in operations at attended 
locations would continue to operate in the event of power loss.  The Sector acknowledged that there were limited requests for 
cash acceptor options at unattended locations and expressed some concerns over fire codes prohibiting unattended 
installations.  Members present representing GPMA agreed to address the need for additional checklist criteria for these 
installations in the event the need presented itself in the future.  
 
Recent input to Office of Weights and Measures (OWM) indicated a need to develop specific procedures for cash-activated 
retail motor-fuel dispensers at unattended locations.  Comments to OWM indicate that cash acceptors installed in unattended 
operations may be appropriate if they meet the requirements of Handbook 44, paragraph G-UR.3.4. Responsibility, Money-
Operated Devices; if there is adequate display of information detailing the method for the return of monies paid when the 
product or service cannot be obtained.  The Sector will be asked to examine the need for additional criteria which would 
address unattended applications. 
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Discussion: It was noted by one manufacturer that there are already cash activated dispensers in operation at unattended sites.  
Initially, the Sector had decided to delineate between attended and unattended sites because they felt there were differences 
in the application.  Specific issues such as power loss, low paper sensor, bills stuck in the cash acceptor before  their monetary 
value is verified were discussed.  It was noted that devices equipped with uninterruptable power source would provide a means 
to complete any transaction in progress at the time of a power loss. The final decision to accept these devices in operation at 
unattended location is ultimately left to each jurisdiction.  It was pointed out that, due to security, a station attendant may not 
respond immediately if there are monetary discrepancies to be resolved.  The group felt that there did not need to be additional 
requirements placed on devices intended to operate at unattended locations and they would be held to all the criteria that 
currently apply to attended locations.  Each manufacturer will have to ensure dispensers which are intended to operate at 
unattended sites meet the criteria established in the checklist and those with Certificates of Conformance will need to notify 
NTEP of the change in application.  It was agreed that posting in accordance with G-UR.3.4.  Responsibility, Money-Operated 
Devices would apply to those devices and must be on the device.  Additional instructional information may be placed on the 
device or the receipt. 
 
Conclusion:  The current checklist criteria will be applied to all installations regardless of whether they are unattended or 
attended operations.  All references to "attended" will be removed from the existing checklists in Publication 14.  The 
Sector recognized that the decision to accept these operations will be decided by the presiding weights and measures 
authority.  NIST will send a letter to all State Directors and to manufacturers who hold Certificates of Conformance (CCs) 
on these devices.  The letter will indicate that NTEP recognizes both attended and unattended operations under the same 
criteria, but unattended locations must comply with G-UR.3.4.  Manufacturers who hold CCs with the cash acceptor option 
and wish to have the unattended application covered will contact NIST to request that unattended application be added to 
the CC. 
 
11. Cash-, Credit Card-, or Debit Card-Activated Devices Printed Ticket Information 
 
Background: At the 1996 NCWM Annual Meeting the S&T Committee considered adding the following paragraph to 
Handbook 44.  The NTETC Measuring Sector has required a receipt for some time for card- and cash-activated retail motor-
fuel dispensers, however, current Publication 14 checklist procedures require more information on printed tickets than is 
required by Handbook 44.  Additionally, the existing criteria in Publication 14 for evaluation of cash-operated systems 
addresses attended locations only.  In the event of a cash transaction the consumer is left with no record to verify any portion 
of the transaction.  Comments received during the 1996 NCWM Interim Meeting from GPMA and a weights and measures 
representative, indicate that this requirement should apply to all installations regardless of whether the payment acceptor 
location is attended or unattended. 
 
UR.3.4.1.  Ticket Requirement. - A device which is card and/or cash-activated shall be equipped with a ticket printer.  Except 
for fleet sales and other price contract sales, a printed receipt providing the following information shall be available for all 
transactions: 
 
(a) the total volume/quantity of the delivery, 
 
(b) the unit price, 
 
(c) the total computed price, 
 
(d) the product identity by name, symbol, abbreviation, or code number, 
 
(e) the date of the transaction, 
 
(f)  the identity of the seller, and 
 
(g) except for cash-activated sales, the identity of the purchaser 
 
This proposal would establish requirements for a recording element and the specific transaction information to be recorded 
by retail motor-fuel dispensers which accept cash, credit cards and debit cards. 
 
Industry expressed concern that the proposed language might be interpreted as requiring each device to be equipped with a 
separate ticket printer.  However, a clear consensus could not reached on the appropriate language which would clarify the 
exemptions to the requirement.  Consequently, the S&T Committee changed the item to informational status to allow 
additional study of the item.  
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Comments from the NCWM S&T Committee at the Annual Meeting indicate a desire to see that the requirements in UR.3.4.1.  
be consistent with the criteria in NCWM Publication 14.  Further discussions at the Annual Meeting indicate the possibility 
of addressing these issues by modifying S.1.6.7.rather than UR.3.4.1., thus making it a design requirement. 
 
The Sector was asked to review this issue so that its comments could be forwarded to the S&T Committee for consideration. 
 
Discussion: The Sector recognized that the customer and seller identification and date are already mandated by federal and 
banking regulations.  There was concern that the wording in Handbook 44 Section 3.30 paragraph S.1.6.7.applies only to 
electronic cash registers and should be modified to apply to cash activated systems.  Additional concern was expressed that if 
UR.3.4.1. is adopted as a user requirement it may not cover NTEP devices.  The Sector agreed that NTEP criteria should 
reflect Handbook 44 requirements, and the Sector decided to recommend to the S&T Committee that the recorded transaction 
information apply at all points where dispenser transactions are activated. 
 
Conclusion: The Sector agreed to modify the current checklist, Section 8.22, by deleting any additional items that are not 
part of the required information covered in Handbook 44 paragraph S.1.6.7. (S.1.6.7.requires total volume, unit price, total 
computed price, and product identity on the printed ticket.)  In addition, language from Section 8.22 of the Liquid-
Measuring Devices Retail Motor-Fuel Dispensers regarding customer receipt information should be added to Section 18 
the Cash-Acceptor Checklist. 
 
The Sector recommends that the NCWM S&T Committee modify S.1.6.7. to clarify that point-of-sale system requirements 
apply to receipts printed by cash-, credit card-, and debit card-activated systems. The Sector also recommends the S&T 
Committee amend UR.3.4.so that it is consistent with S.1.6.7.  However, the Sector asks that consideration be given to the 
impact of such a change on older equipment since S.1.6.7. is nonretroactive.  The Sector notes that if the S&T Committee 
should consider deleting UR.3.4. then this action may not ensure that the customer is provided with printed receipts on 
older equipment because of the nonretroactive status of S.1.6.7. 
 
The Sector supports the proposal submitted by the Western Weights and Measures Association to the NCWM to modify 
S.1.6.7. to make an exclusion for fleet sales and other price contract sales; to include cash- and card- activated devices in 
the requirement; and to add specific device number(s) to the information if applicable. 
 
12. NTEP Testing for Low Product Sensors/Indicators in Retail Motor-Fuel Dispensers with Blending Capability 
 
Background:  When one of the component grades of fuel necessary for a blended-product retail motor-fuel dispenser to 
produce an intermediate grade of product is not available, then the dispenser should not deliver a single grade product. 
 
It is possible that in the past NTEP participating laboratories performed specific test procedures designed to evaluate whether 
retail motor-fuel dispensers clearly indicate during delivery that the proper blend was not possible.  However, these procedures 
were never incorporated into a checklist procedure in Publication 14.  
 
The Sector was asked to consider an additional test procedure to verify that retail motor-fuel dispensers with blending 
capability indicate low or insufficient product to complete a transaction. 
 
A possible procedure the Sector may wish to consider is: 
 

X. Retail Motor-Fuel Dispensers with Blending Capabilities 
 

In addition to the Common and General Code Criteria and applicable sections of the Retail Motor-Fuel Dispensers 
and other Checklists, the following applies to tests of Retail Motor-Fuel Dispensers with Blending Capabilities. 

 
When the blend selector is activated and the customer has started dispensing product, if one or more grades of product 
are not available to provide sufficient product to complete any portion of the transaction the device should indicate 
this condition.  To determine if the device is capable of the appropriate response, an attempt should be made to restrict 
the flow of a product grade.  In the event that one of the product grade components is not available the dispenser one 
or more of the following must occur: 

 
1. Product dispensed from the nozzle may be reduced in flow rate (i.e., less than one gallon per minute). 

 
2. Retail Motor-Fuel Dispenser Display shall clearly indicate low product. 
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3. Retail Motor-Fuel Dispenser shall not operate until product storage has been returned to sufficient levels. 
 
Discussion: It was noted that the problem with dispensers which continued to deliver a single product instead of the selected 
intermediate grade occurred only sporadically in the past and was associated with fixed blenders.  Participating NTEP 
laboratories have conducted tests to detect this problem and to verify the correct product ratio; however, no testing was 
performed to determine product quality.  It was noted that not all jurisdictions conduct tests on blend valves.  Several 
manufacturers present indicated they no longer manufacturer mechanical blend valves and the electronic blend valves are 
capable of monitoring and adjusting the product ratio; however, once the ratio is outside of the adjustable range, the dispenser 
shuts off. 
 
Conclusion:  After being advised by manufacturers present that mechanical blend valves are not offered on new devices, 
the Sector decided to remove this item from its agenda.  NTEP will revisit this issue if it continues to receive reports of 
problems with devices that have blending capability which deliver a single product grade instead of the intermediate grade 
that has been selected or if NTEP receives submissions of devices using mechanical blend valves. 
 
13. Expanded Checklist Procedures for Testing with Small Volume Prover Standards 
 
Background:  NTEP permits evaluation of device performance with small volume prover standards.  Publications are being 
finalized to address small volume prover use as a standard.  Because of the complexity of this equipment and the importance 
of the operational procedures to be followed the Sector was asked to consider incorporating specific test criteria (e.g., 
minimum runs for each flow rate) in Publication 14 checklist procedures. 
The Sector considered the following proposal for conducting type evaluation tests of devices with a small volume prover 
reference standard. 
 

X. Evaluation with Small Volume Prover Standards 
 

The following tests are considered to be appropriate when using a small volume prover standard: 
 

Test Drafts.  The delivered quantity should be equal to at least the quantity that is delivered by the device 
in one minute at the maximum flow rate and shall not be less that 50 gallons. 

 
Test Data.   A minimum of five consecutive proving runs with a maximum deviation of 0.05 percent in 
repeatability should be performed for each of the minimum recommended tests at each different flow rate 
across the range of flow of the meter.  

 
All data points must fall within the maximum permissible error limits. 

 
Discussion:  Publication 14 does not currently have any established test procedures (such as specified test runs or methods of 
use) when a small volume prover is the reference standard to ensure consistency in the type evaluation process.  In addition, 
there are some terms that may need to be clearly defined in the publication; for instance, what is meant by "test run" and "test 
draft."  Discussions by the group indicate that it is not the size of the draft but the initial stabilization of the pulse signal, flow 
rate and temperature prior to starting a test run that is most important.  Canada noted that it considers the design and type of 
meter under evaluation in determining the appropriate number of test runs.  It was noted that the operation of the small volume 
prover is operator dependent.  One caution from Canada is that there is a point where the number of passes tends to cancel the 
effect of error in the meter because the errors average out in the data analysis.  Additionally, a large number of runs may not 
be appropriate to determine meter repeatability.  Also discussed was whether or not the data used is from consecutive runs or 
randomly sampled. Canada, in working with a small volume prover manufacturer, has developed a table of the minimum and 
maximum number of passes to be run on a given meter type.  Canada also noted that there are special issues that need to be 
addressed with respect to the method of averaging data that are dependent on the particular meter type when using the small 
volume prover as a reference standard. 
 
Conclusion:  The Sector will consider the Canadian and API recommended test procedures for the use of small volume 
provers.  NTEP laboratories will try the Canadian and API criteria on an ad hoc basis and report on their findings at the 
next Sector meeting.  John Skuce (Smith Meters) and Johnny Parrish (Brooks Instrument) will review the NTEP criteria 
once it is established. 
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14. Changes to Section 3.37 Mass Flow Meters Section Paragraphs A.1. and S.1.3.1. Handbook 44 to Include Units of 
Volume   
 
Background:  Schlumberger Industries has noted that the Coriolis mass flow meter has been accepted for both mass and 
volume indication in other countries and has submitted a proposal to the regional Weights and Measures Associations to 
consider this proposal for recognition in Handbook 44.  They indicate that a mass flow meter determines volume measurement 
from the mass measurement, after factoring in product density.  In addition, volume measurements determined by the device 
are not affected by product viscosity or temperature, because the mass flow meter does not contain any moving parts, thus 
eliminating the slippage that occurs in other types of meters.  They have proposed the following changes to Handbook 44: 
 

A.1.  Liquids. - This code applies to devices that are designed to dynamically measure the mass or volume of liquids.  
It also specifies the relevant examination and tests that are to be conducted. 

 
S.1.3.  Units. -  

 
S.1.3.1.  Units of Measurement. - Deliveries shall be indicated and recorded in grams, kilograms, metric tons, pounds, 
or tons, or liters, gallons, quarts, pints, and decimal subdivisions thereof.  The indication of a delivery shall be on the 
basis of apparent mass versus a density of 8.0 g/cm3. 

 
Discussion: During discussions at the Sector meeting, some concerns were expressed over whether the mass flow meter would 
display in gross or net volume.  Canada indicated it felt that if the volume measurement is influenced by the meter conditions 
then any changes in product density should be compensated for automatically.  This process would not preclude a net volume 
indication and could be done through the controllers which are capable of performing automatic density compensation.  One 
manufacturer indicated that they did not intend to indicate in net gallons because that function would be performed by other 
manufacturer's associated equipment. 
 
Comments on testing of these device indicate that the method of calibration may dictate which mode is appropriate for testing.  
Canada indicates that the accuracy of indications may be affected if the densitometer is incorrectly calibrated; therefore, it 
would be desirable to verify that parameter.  In addition, density is affected by the temperature, which should be referenced 
when verifying the density reading.  The Sector was asked what equipment is necessary to perform a field test of the device.  
One device manufacturer recommended a scale and pycnometer; however, it was pointed out that this would require obtaining 
a product sample and that may be difficult and impractical to accomplish in field applications.  It was therefore recommended 
that  volume may be the preferred method of testing. It was suggested that for NTEP, mass, density, volume and temperature 
should be verified for devices capable of mass and volume indication. 
 
The group was advised that the Western had left this item informational because of the lack of information on the  indications 
on the automatic densitometer and net volume. 
 
Conclusion:  The Sector supports the following proposed changes to the Mass Flow Meters Code Section of Handbook 44 
submitted by Micro Motion: 

 
A.1.  Liquids. - This code applies to devices that are designed to dynamically measure the mass or mass and density 
of liquids.  It also specifies the relevant examination and tests that are to be conducted. 

 
S.1.3.  Units. -  

 
S.1.3.1.  Units of Measurement. - Deliveries shall be indicated and recorded in grams, kilograms, metric tons, 
pounds, or tons, and/or liters, gallons, quarts, pints, and decimal subdivisions thereof.  The indication of a delivery 
shall be on the basis of apparent mass versus a density of 8.0 g/cm3.  The volume indication shall be based on the 
mass measurement and an automatic means to determine and correct for changes in product density. 
(Amended 1993 and 1997) 

 
The Sector recommends the NCWM S&T Committee examine the impact that the proposed changes will have on field test 
procedures and make necessary provisions to ensure that the field official has adequate information to perform testing on 
these devices.  
 
15. Changes to Section 3.30 Liquid-Measuring Devices Code to Require Full Computing-Type Retail Motor Fuel 
Devices 
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Background:  Proposed changes are being recommended to the regional weights and measures associations by California to 
require that retail motor-fuel devices (except fleet sales and other price contract sales) be of the computing type. 
 
California has noted a number of inquiries as to the suitability of volume-only dispensers in direct sale applications.  In those 
installations it appears to be unreasonable to expect the retail customer, who usually purchases a predetermined monetary 
amount, to calculate the quantity-value which should be delivered for each transaction. Additionally this type of installation 
might require the owner/operator to perform similar calculations, thus further increasing the potential for mathematical errors. 
 
Initially retail motor-fuel dispensers did not have the capability to compute the total price for all sales, when cash/credit 
pricing, multi-tier pricing and motor-fuel prices above $1.00 per gallon were first introduced.  These situations resulted in a 
number of complaints being lodged with weights and measures officials.  California has further concerns with customer delays, 
confusion and their inability to verify billing information.  Currently station owners in direct sales application have full 
computing type dispensers in operation.  To permit the installation of noncomputing dispensers in direct sales applications 
would create a competitive disadvantage to station operators who have invested in and are maintaining computing type 
devices. 
 
California is recommending the following requirement be included in other code sections where there are retail motor fuel 
applications, such as LPG. 
 

S.1.2.1.  Retail Motor-Fuel Dispensers. - Except for fleet sales and other price contract sales, retail motor-fuel devices 
shall be of the full computing type and shall indicate the quantity, the unit price, and the total price of each delivery.  
Deliveries shall be indicated and recorded, if the device is equipped to record, in liters or gallons and decimal 
subdivisions or fractional equivalents thereof. 

 
The Office of Weights and Measures has periodically received inquires as to the suitability of noncomputing retail motor-fuel 
dispensers for use in which sales are offered to the general public.  OWM's response has been and continues to be that 
dispensers in an application for sales to the general public should be equipped with computing capability. 
 
The rationale for the OWM position is consistent with that of California and reflects its concerns in the following areas:  1) 
suitability of equipment which require the user/customer to determine the correct quantity of product for the price charged; 2) 
facilitation of fraud through the use noncomputing devices in sales to the general public may introduce errors into sales 
transactions when calculations must be performed to verify the quantity of product; that error increases with the use of analog 
devices, historically with prices over $1.00 per gallon and in instances where there are products offered at more than one price; 
3) the specific information which is now required fosters customer understanding of the conditions of the sales transaction 
(e.g., cash/credit applications), thus resulting in better value comparison; and 4) the deviation from customary practice to 
allow volume only dispenser would accommodate a small segment of the market, however, there is a significant sector that 
has striven to meet current Handbook 44 requirements that would now be placed at a competitive disadvantage. 
 
This proposal was recommended to the regional weights and measures associations to change Handbook 44 to require 
computing type devices for direct sale applications, with an exclusion from the requirement for fleet sales and other price 
contract sales operations.  The Sector is being asked to review the proposal for its recommendation on the requirement to the 
S&T Committee. 
 
Conclusion:  This item was tabled due to lack of time. 
 
16. Change in NTEP Administrative Fee Structure; Policy Concerning Reanalysis of Application 
 
Background: These items are included to update the Sector on changes to the Administrative Process under NTEP.  No action 
is required on the part of the Sector. 
 
a) Change in NTEP Administrative Fee Structure 
 
NTEP processing fees have been restructured to better reflect the actual administrative costs for processing applications 
submitted to NTEP and for processing Certificates of Conformance (CC).  The overall administrative cost for obtaining an 
NTEP CC has not increased, but have been itemized to now include an application fee.  This fee is assessed from all applicants 
to cover the initial costs incurred in processing and analyzing application information.  An additional fee is assessed upon 
successful completion of testing and/or analysis to recover costs for the labor required to issue certificates for devices which 
complete the NTEP process. 
 
The new fee structure which became effective July 15, 1996 is outlined below: 
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Non-Refundable Application Fee     $ 175 
CCs Drafted and Processed by NIST       $ 375 
CC Processing Only (for CCs Drafted by a Participating NTEP lab)     $ 125 
*NOTE: Laboratory labor is billed separately by Participating NTEP labs and some labs may charge a CC drafting 
fee. 

 
• Application Fees must be submitted with the application in order to begin processing.  Checks should be made 

payable to DOC/NIST. 
• The Application Fee is non-refundable should a manufacturer decide to withdraw the application at any point in 

the process for whatever reason. 
• If an open file has no activity within 90 days, the application will be withdrawn; the Application Fee is non-

refundable.  Once the application is withdrawn and the file is closed, the manufacturer must reapply and submit 
another Application Fee in order to pursue a Certificate of Conformance for the device. 

• Note that there is no overall change in cost from the previous fee structure to manufacturers who ultimately 
receive a CC for their device (e.g., the $175 application fee plus the $375 drafting and processing fee is 
equivalent to the previous fee structure charge of $550 for the same services). 

• Fees assessed by the participating NTEP laboratories still apply. 
 
b) Policy Concerning Reanalysis of Application 
 
New guidelines have been established to curb the high incidence of cases in which manufacturers change device parameters 
after completion of the testing process.  These changes create delays for other manufacturers who are in the queue waiting 
their respective evaluation and incur additional labor costs which cannot easily and fairly be recovered. 
The following policies became effective July 15, 1996: 
 
• The manufacturer is to indicate on the application at the time of submission all of the parameters (capacity, size, features) 

that are being requested for inclusion on any CC resulting from the NTEP Evaluation. 
• Once testing is completed according to the parameters listed in the application and an "Effective" CC number has been 

assigned, the following applies: 
• If a request is made to add parameters to the CC and such parameters would require additional testing or reanalysis, the 

manufacturer must either:  (1) Approve the draft CC which covers the parameters originally requested and submit a new 
application requesting the additional testing.  A new application fee must be submitted with the application.  OR (2) 
Relinquish the CC number assigned to the original application.  A new CC number will be assigned upon completion of 
the additional testing or reanalysis.   

• For requests to add parameters which do not require additional testing or reanalysis and which are allowed within the 
NTEP technical policies, the additional parameters can be covered on the CC at the time that the draft is prepared.   

 
Conclusion:  This item was tabled due to lack of time.  
 
17. Definition of System Controller as Used in the Audit Trail Criteria 
 
Background:  Effective January 1, 1996, devices with remote configuration capability (Category 2) may provide access to 
the event counters for sealable parameters through the individual device or through the system controller, as noted in the table 
below.  There are many devices in which a physical seal must be broken at one component while actual changes to a sealable 
parameter are performed at a separate component.  The advent of new technology has created unlimited possibilities in remote 
communication from modems, laptops and handheld units, which may conceivably be configured as the system controller.  It 
may be more appropriate to consider the inherent differences of how system controllers are interfaced with the different types 
of device technology rather than use a standardized or generic approach on how they are to operate. 
 
Although the "system controller" is a component which may undergo type evaluation and subsequently receive a Certificate 
of Conformance (CC); there is no established policy addressing how it shall function nor has it been defined.  There are 
installations which do not permit access to all sealable parameters either at the device or system controller.  For instance, the 
adjustments to a retail motor-fuel dispenser measuring element are performed at the dispenser, while changes in the units of 
measurement are made at the console, which is usually a permanent on-site fixture and has been considered a "system 
controller." 
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Table S.2.2. Categories of Device and Methods of Sealing 
 
 Categories of Device 

 
 Method of Sealing 

 
Category 1:  No remote configuration capability 

 
Seal by physical seal or two event counters: one for calibration 
parameters and one for configuration parameters. 

 
Category 2:  Remote configuration capability, 
but access is controlled by physical hardware. 
 
Device shall clearly indicate that it is in the 
remote configuration mode and record such 
message if capable of printing in this mode or 
shall not operate while in this mode. 

 
[The hardware enabling access for remote communication must be 
on-site.  The hardware must be sealed using a physical seal and an 
event counter for calibration parameters and an event counter for 
configuration parameters.  The event counters may be located 
either at the individual measuring device or at the system 
controller; however, an adequate number of counters must be 
provided to monitor the calibration and configuration parameters 
of the individual devices at a location.  If the counters are located 
in the system controller rather than at the individual device, means 
must be provided to generate a hard copy of the information 
through an on-site device.]* 
[*Nonretroactive as of January 1, 1996] 

 
Category 3:  Remote configuration capability 
access may be unlimited or controlled through a 
software switch (e.g., password) 

 
An event logger is required in the device; it must include an event 
counter (000 to 999), the parameter ID, the date and time of the 
change, and the new value of the parameter.  A printed copy of the 
information must be available through the device or through 
another on-site device.  The event logger shall have a capacity to 
retain records equal to ten times the number of sealable 
parameters in the device, but not more than 1000 records are 
required.  (Note:  Does not require 1000 changes to be stored for 
each parameter.) 

[Nonretroactive and enforceable as of January 1, 1995.] 
(Table added 1993) (Amended 1995) 

 
A specific example was presented to NTEP in which a motor-fuel dispenser could be configured remotely using a laptop 
computer, but access to remote configuration was enabled through hardware on the device.  Consequently, the device falls 
under Category 2 sealing requirements.  As noted above, for Category 2 devices, the event counters may be located at the 
individual device or through a system controller.  Locating the event counters in the system controller was permitted to 
recognize that service station consoles and other system controllers such as loading rack meter controllers may be used to 
configure multiple devices and locating the information in one central location was desirable. 
 
In the example presented, the company elected not to enable access to the event counters at the individual device, but rather 
through the laptop computer.  Since personal computers are often used as service station consoles, this approach was not 
inconsistent with other devices that have been evaluated by NTEP.  However, in this specific example, the laptop computer 
was not interfaced with all of the other dispensers at the site.  In order to view the audit trail information, it would be necessary 
to physically connect the laptop to each individual dispenser. 
 
NTEP does not believe that this approach meets the intent of the S&T Committee when the Committee allowed the use of the 
system controller for maintaining the counters for Category 2 devices.  It was not intended that an inspector would have to 
physically plug a laptop into individual devices in a station.  There is also concern over the possibility that the inspector might 
damage the equipment if the connections are not made correctly. 
 
The S&T Committee was polled to determine whether or not NTEP's interpretation was correct.  The Committee agreed with 
the interpretation.  During the course of evaluating this issue, however, there has been some question raised as to what 
constitutes a "system controller", and it has been suggested that consideration be given to proposing a definition for "system 
controller." 
The Sector reviewed this issue to provide input on whether or not a definition might be needed and whether or not any changes 
might be needed to the current criteria for sealing.     
 
Conclusion:  This item was tabled due to lack of time, however it was forwarded to the NCWM Specifications and 
Tolerances Committee for an interpretation of system controller. 
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ADDITIONAL DISCUSSIONS: 
 
Future Meetings 
A recommendation was made that an additional sector meeting be held in conjunction with one other regional weights and 
measures association meeting because of the length and complexity of the issues on this year's agenda. 
 
Sector Issues 
The Sector is sometimes asked to address NCWM-related issues which are not under the direct purview of the Sector, but the 
development of which would benefit from input from the Sector.  For example, an issue which appears on the NCWM S&T 
agenda.  These items are prefaced with a notation that they are being addressed by a separate committee and are only intended 
to be addressed by the Sector if time permits.  These issues are brought to the Sector for discussion because it appears to be 
the best means to optimize the expertise of an assembly of both the private and public Conference membership who are 
impacted by and have knowledge of the technical aspects surrounding these issues.  The Sector chairman has the final 
responsibility to decide which items on the tentative agenda are to appear in the Sector's final agenda. 
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1. Updates to NCWM Publication 
 
A) S.1.6.4.1. Unit Price; Exclusions for Fleet Sales, Other Price Contract Sales and Truck Refueling Dispensers 
 
Background:  The NCWM amended paragraph S.1.6.4.1. of the Liquid Measuring Devices Code to correct inconsistencies 
between this and other Liquid-Measuring Devices paragraphs.  The modifications to S.1.6.4.1. provide an exception to the 
requirement that a dispenser have the ability to display all unit prices prior to each sale; the exception will apply to all fleet 
sales, other contract sales, and to truck refueling sales.  The paragraph was modified as follows: 
 

S.1.6.4.1.  Unit Price. - 
  
(b) If Whenever a grade, brand, blend or mixture is offered for sale from a device at more than one unit price, 
then all of the unit prices at which that product is offered for sale shall be displayed or shall be capable of being 
displayed on the dispenser using controls available to the customer prior to the delivery of the product.  It is not 
necessary that to display all of the unit prices for all grades, brands, blends, or mixtures be simultaneously 
displayed prior to the delivery of the product.  This subsection shall not apply to fleet sales, other contract sales, 
or truck refueling sales (e.g., sales from dispensers used to refuel trucks). 
(Effective and nonretroactive as of January 1, 1991.) 
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(Amended 1989 and 1997) 
 
Conclusion:  The Sector agreed to amend the 1998 edition of Publication 14, to correspond with changes made to NIST 
Handbook 44 at the July 1997 NCWM Annual Meeting. 
 
Insert a note between Sections 8.41.2. and 8.41.3. of the Liquid-Measuring Devices Checklist in Publication 14.  The note 
will read as follows: 
 

Note: Section 8.41.2. shall not apply to fleet sales, other contract sales, or truck refueling sales (e.g., sales from 
dispensers used to refuel trucks.) 

 
B) S.1.6.7. Recorded Representation, Point-of-Sale Systems and Appendix D, Definition of Point-of-Sale System 
 
Background:  At the July 1997 NCWM Annual Meeting, the NCWM voted to amend as follows Paragraph S.1.6.7. 
Recorded Representations, Point-of-sale Systems, to include devices that are activated by debit cards, credit cards, and/or 
cash: 
 

S.1.6.7.  Recorded Representations, Point-of-sale Systems.- The sales information recorded by cash registers 
when interfaced with a retail motor-fuel dispenser shall contain the following information for products delivered 
by the dispenser: - Except for fleet sales and other price contract sales, a printed receipt providing the following 
information shall be available through a built-in or separable recording element for all transactions conducted with 
point-of-sale systems or devices activated by debit cards, credit cards, and/or cash: 
 
 (a) the total volume of the delivery, 
 
 (b) the unit price, 
 
 (c) the total computed price, and 
 
 (d) the product identity by name, symbol, abbreviation, or code number. 
 [Nonretroactive as of January 1, 1986.] 
 (Added 1985)(Amended 1997) 

  
Additionally, the NCWM voted to amend the definition for Point-of-Sale System in Appendix D of Handbook 44 to read 
as follows: 
   

point-of-sale system.  An assembly of elements including a weighing or measuring element, an indicating element, 
and a recording element, (and may be equipped with a "scanner") used to complete a direct sales transaction. [2.20, 
3.30, 3.32, 3.37] 
(Added 1986)(Amended 1997) 

 
Conclusion:  The Sector agreed to amend the 1998 edition of Publication 14, to correspond to the changes made to NIST 
Handbook 44 at the July 1997 NCWM Annual Meeting.   
 
The modifications will appear under the description for Code Reference G-S.5.1. Indicating and Recording 
Elements/General between Sections 8.13. and 8.14 in Publication 14.  The modifications will read as follows: 
 

Code Reference: G-S.5.1 Indicating and Recording Elements/General 
 
…  
Except for fleet sales and other contract sales, a receipt providing the total volume, unit price, total computed price, 
and product identity shall be available through a built-in or separate recording element for all transactions 
conducted with point-of-sale systems or devices activated by debit cards, credit cards, and/or cash. The receipt 
shall contain the total volume unit price, total computed price and product identity (Code Reference: S.1.6.7.) as 
the transaction was completed.   
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C) T.3. Repeatability 
 
Background:  The NCWM adopted the following modifications to T.3. of the LPG and Anhydrous Ammonia Liquid-
Measuring Devices Code.  This item was included to alert the Sector and the NTEP laboratories of the tolerance change for 
these devices. 
 

T.3.  Repeatability. - When multiple tests are conducted at approximately the same flow rate, the range of the test 
results for the flow rate shall not exceed 40 percent of the applicable tolerance absolute value of the maintenance 
tolerance and the results of each test shall be within applicable tolerance maintenance tolerance. This tolerance 
does not apply to the test of the automatic temperature compensating system. 
(Added 1992) (Amended 1997) 

 
Conclusion:  The Sector agreed to amend the 1998 edition of Publication 14, to correspond to the changes made to NIST 
Handbook 44 at the July 1997 NCWM Annual Meeting.   
 
The modifications will appear under Section I. of the Permanence Test Procedures For Meters in Publication 14 and will 
read as follows: 
 

I. Repeatability on LPG & NH3 Meters (Code Reference T.3.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the test results for the flow 
rate shall not exceed 40 percent of the applicable tolerance absolute value of the maintenance tolerance and the 
results of each test shall be within maintenance tolerance.  This tolerance does not apply to the test of the automatic 
temperature compensating system. 

 
D) T.4. Automatic Temperature-Compensating Systems 
 
Background:  The NCWM adopted the following modifications to T.4. of the LPG and Anhydrous Ammonia Liquid-
Measuring Devices Code.  Tolerance values are not included in Publication 14, therefore, a specific code reference for 
paragraph T.4. will not appear in Publication 14.  This item was included to alert the Sector and the NTEP laboratories of 
the tolerance change which becomes effective immediately for these devices. 
 

T.4.  Automatic Temperature Compensating Systems. - The difference between the meter error (expressed as 
a percentage) for results determined with and without the automatic temperature compensating system activated 
shall not exceed: 
 
(a) 0.5 1.0 percent for mechanical automatic temperature compensated systems; and 
 
(b) 0.25 0.5 percent for electronic automatic temperature compensating systems.  
 
The delivered quantities for each test shall be approximately the same size.  The results of each test shall be within 
the applicable or maintenance tolerance. 
(Added 1991)(Amended 1992, and 1996 and 1997) 

 
Conclusion:  This is an informational item.  No action was required.  The Sector recognizes that the tolerance for the 
difference between  meter error for results determined with and without an automatic temperature compensating system 
have been made modified in NIST Handbook 44.  
 
E) A.1. Application-Liquids and S.1.3.1. Units of Measurement; Volume Units of Measure 
   
Background:  The NCWM adopted modifications to Paragraphs A.1 and S.1.3.1. of the Mass Flow Meter Code to recognize 
indications in volume units of measurement to read as follows: 
 

A.1. Liquids. - This code applies to devices that are designed to dynamically measure the mass or the mass and 
density of liquids.  It also specifies the relevant examinations and tests that are to be conducted. 
 
S.1.3.1. Units of Measurement. - Deliveries shall be indicated and recorded in grams, kilograms, metric tons, 
pounds, tons, and/or liters, gallons, pints and decimal subdivisions thereof.  The indication of a delivery shall be 
on the basis of apparent mass versus a density of 8.0 g/cm3.  The volume indications shall be based on the mass 
measurement and an automatic means to determine and correct for changes in product density. 
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(Amended 1993 and 1997) 
 
Publication 14 does not currently include test procedures for mass flow meters which are capable of indicating in volume 
units of measurement.  At the conclusion of its 1996 meeting, the Sector recommended that the NCWM S&T Committee 
examine the impact of the code changes on field test procedures and make the necessary provisions to ensure that field 
officials have adequate information to test these devices.   
 
During the 1997 NCWM Annual Meeting, the NCWM S&T Committee asked that the Measuring Sector to develop 
guidelines for field officials to test mass flow meters with volume indications and those with dual (mass and volume) 
indications.  These guidelines should address the type of standard and mode of indication that should be used during the 
testing of these devices). 
 
Comments heard during the 1996 Sector meeting indicated that other countries may be testing devices with dual indications 
with both volumetric and mass standards.  It was noted that testing requirements may depend on which unit of measurement 
is used to derive the final indication. 
 
Discussion and Conclusion:  It was noted that Canada has approved the use of mass flow meters for commercial use for a 
couple of years.  Representatives from Measurement Canada indicated that Canada approves mass flow measurement 
systems for volume, rather than performing a separate test on the densitometer in the system.  The Sector agreed that, to 
approve a mass flow meter for volume units, the meter must be tested while indicating in both modes.  Additionally, the 
Sector agreed that, in order to cover volume indication units on a CC that currently covers only mass indication units, 
additional testing must be performed on each product listed on the CC for which volume units are requested.  The Sector 
did not reach a consensus on the specific test criteria which should be applied.  While the Sector recognizes that more 
specific test procedures are needed for the evaluation of mass flow meters in the volume mode, the Sector had limited time 
to discuss this issue.  Consequently, no specific changes are being made to Publication 14 at this time. 
 
F) S.3.6.(b) Automatic Density Correction; Volume-Measuring Devices 
 
Background:  The NCWM voted to amend Paragraph S.3.6.(b) Automatic Density Correction on Volume-Measuring 
Devices in the Mass Flow Meters Code as follows: 
 

(b) Volume-measuring devices with automatic temperature compensation used to measure natural gas as a motor 
vehicle engine fuel shall be equipped with an automatic means to determine and correct for changes in product 
density, both for due to changes in the temperature, pressure, and composition of product. 
[Nonretroactive as of January 1, 1995.  To become retroactive as of January 1, 1999.] 
(Amended 1994 and 1997) 

 
Conclusion:  The Sector agreed to amend the 1998 edition of Publication 14, to correspond to the changes made to NIST 
Handbook 44 at the July 1997 NCWM Annual Meeting.   
 
The modifications will appear under Section 37.6 of the Liquid-Measuring Devices Checklist in Publication 14.  The 
modifications will read as follows: 
 

Code Reference: S.3.6. Mass Flow Meters Only 
 
37.6.  An automatic means to determine and correct for changes in product density, due to changes in temperature, 
pressure, and composition, shall be incorporated in any mass flow metering system that is affected by changes in 
the density of the product being measured. 

 
G) Changes to Section 3.37 to Correspond to Liquid-Measuring Devices Code 
 
Background:  The NCWM voted to add several new requirements to the Mass Flow Meters Code Section, of the 1998 
version of NIST Handbook 44.  These paragraphs were added to bring the requirements for  mass flow meters used in retail 
motor-fuel applications into agreement with the requirements for liquid measuring used to measure retail motor-fuels.   
 
Conclusion:  The Sector agreed to amend the 1998 edition of Publication 14, to correspond to the changes made to NIST 
Handbook 44 at the July 1997 NCWM Annual Meeting.   
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The following additional criteria will appear in  the Additional Checklist and Test Procedures for Mass Flow Meters. 
 

Code Reference:   S.2.8. 
35.1.  The device shall automatically show on its face the initial zero condition; however, the first 0.03 L 
(0.009 gal.) of a delivery and its associated total sales price does not need to be indicated. 
 
35.2. The device shall automatically show on its face the quantity delivered up to the nominal capacity. 
 
Code Reference: S.7. 
35.3. Retail motor-fuel dispensers shall be equipped with an non-resettable totalizer. 
 
Code Reference: UR. 3.8. 
35.27. Does the device return to zero after each delivery, if the device is not key-lock or self operated? 
 
Code Reference: S.2.5.3. Selection of Unit Price.   
35.36.   Unless the dispenser is used exclusively for fleet sales or other contract sales, means shall be available to 
select the unit price prior to delivering product using customer-activated controls.  Yes O   No O  N/A O 
 
35.37. The dispenser shall not permit a change to the unit price during the delivery of a product.      

 
Modify the text surrounding questions 36.5 and 36.6. to read: 
  

Code Reference G-S.5.5. S.2.5.4. 
 
The quantity values indicated on a console and a dispenser may differ, however: 
   
36.5. all indicated or recorded total money values for an individual sale shall agree; and 
 
36.6. the indicated or recorded total money values quantity of each element, unit price and total sales price values 
shall be in mathematical agreement to the nearest meet the formula (quantity x unit price = total sales price) to the 
closest one cent. 

 
2. Status of Cryogenic Liquid-Measuring Devices Checklist 
 
Background:  During the October 1996 Sector Meeting, this item was tabled due to time constraints.  At the 1995 Sector 
meeting, California submitted a proposed checklist for Cryogenic Liquid-Measuring Devices.  A working group was formed 
to review and refine the checklist.  Comments from the work group, on the proposed checklist were forwarded to California 
to incorporate into the draft checklist.   
 
Discussion and Conclusion:  Steve Cook (California Division of Measurement Standards) reported to the Sector that the 
California laboratory has developed a draft checklist that is currently being used in California.  Mr. Cook volunteered to 
have copies of the checklist sent out to all of the Sector members so that Sector  members could comment on the checklist.  
The Sector agreed that these comments should be incorporated into the draft checklist and voted on by letter ballot for 
inclusion in Publication 14. 
 
3. Expanded Checklist Procedures for Testing with Small Volume Prover Standards 
 
Background:  NTEP currently permits the use of small volume provers as standards for use during the evaluation of volume 
measuring devices; however, Publication 14 contains no specific criteria.  NIST Handbook 105-7, Specifications and 
Tolerances for Dynamic Small Volume Provers are available.  Handbook 105-7 provides a list of related terms, 
specifications for the equipment, and the appropriate tolerances for small volume provers.   
 
During the 1996 Sector Meeting, Sector members were asked to evaluate the need to incorporate specific checklist 
procedures which address the use of small volume provers as standards during type evaluation.  Comments received 
indicated there was concern over the complexity of these devices.  It was noted that Canada has already established a 
checklist that might be considered as a model for the Liquid-Measuring Devices Test Procedures.  Additionally, it was 
noted that the American Petroleum Institute (API) has a recommended test procedure for use of small volume provers.  It 
was agreed that the NTEP Laboratories would try the Canadian and API procedures on an ad hoc basis and report their 
findings at the next Sector meeting. 
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Discussion and Conclusion:  The NTEP laboratories reported that they have not had an opportunity to use the Canadian 
or API test procedures.  Therefore, the laboratories were unable to comment on the need to develop specific criteria when 
evaluations are conducted with small volume prover reference standards.  The Canadian laboratory provided a copy of their 
checklist to the technical advisor.  The technical advisor agreed to send copies to each laboratory and all interested industry 
members of the Sector.  The Canadian laboratory explained that most of their checklist parallels the API checklist.  Canada 
pointed out that the size of the test draft is critical to their checklist.  A work group, consisting of the measuring laboratories 
(California, Maryland, and North Carolina), Mike Keilty (Micro Motion), Jeff Kelly (Hoffer Flow Controls), Johnny Parrish 
(Brooks Instrument), and John Skuce (Smith Meter), will review the procedures and return comments to Thomas Ahrens 
(NIST) and Pat Hardock (Canada) by December 1. 
 
4. Status of Letter on Recognition of Unattended Devices 
 
Background:  At its 1996 meeting, the Sector agreed that the checklist criteria should apply uniformly to credit card, debit 
card and cash activated devices installed at attended and unattended sites.  The Sector acknowledged that acceptance of 
these operations would be decided by the presiding weights and measures authority.  NIST was to draft a letter to be sent 
to all state directories and device manufacturers.  The letter was to indicate that NTEP recognizes both attended and 
unattended operations under the same criteria; however, the unattended locations must comply with Handbook 44 
requirements in Paragraph G-UR.3.4. Responsibility, Money-Operated Devices. 
 
Discussion:  A draft letter addressed to the state directors and retail motor-fuel dispenser and console/controller 
manufacturers was distributed at the 1997 Sector meeting.  There was concern from industry that the requirements for 
attended stations should not be as stringent as the requirements for unattended stations.  As an example, one manufacturer 
contested the need to have provisions for a receipt at a cash-activated dispenser if a message can be displayed at the 
dispenser indicating that a receipt is available from the attendant.  Questions were raised on what criteria are applicable 
when a dispenser operates at an installation which is sometimes attended and sometimes unattended. 
  
Conclusion: The Sector agreed that the letter should be sent to the state directors and manufacturers as written.  The 
Gasoline Pump Manufacturers Association (GPMA) representatives agreed to review the Liquid-Measuring Devices 
checklist to determine whether or not changes are needed to the checklist to address devices which are at certain times of 
the day attended and at other times in the day unattended.  GPMA is to suggest specific changes at the next Sector meeting. 
 
5. Status on CNG EPO and Update of  Checklist  
 
Background:  During its October 1993 meeting, the Sector established a subgroup to work with the Natural Gas Vehicle 
Coalition (NGVC) to develop an examination procedure outline (EPO) for use in field testing of compressed natural gas 
(CNG) retail motor-fuel dispensers.  The group was provided with draft test procedures from Jim Akey (WI) developed on 
behalf of the NCWM Metrologist Group, Nebraska Weights and Measures, California Division of Measurement Standards 
and additional guidelines based on NIST Office of Weights and Measures (OWM) work with Maryland Weights and 
Measures. 
   
At the October 1995 Sector meeting, California distributed a revised version of its 1993 EPO to the Sector.  A group of 
representatives from the associate membership and NTEP laboratories which were affected by the procedure were to review 
the EPO and provide input to Mike Keilty.  Sector members in this group were Ross Anderson (New York Weights and 
Measures), Richard Huff (Universal Epsco), Gordon Johnson (Gilbarco), Mike Keilty (Micro Motion), Dick Shockley 
(Maryland Weights and Measures), Bob Traettino (Liquid Controls Corp.), and Rich Tucker (Tokheim). 
 
At a June 1996 meeting, representatives from the NGVC, device manufacturers, NTEP, and NIST, reviewed a draft EPO 
consolidated from the three earlier EPOs drafted in 1993.  The meeting concluded with plans to conduct additional testing 
to refine and determine test procedures which are applicable to this technology.   When the NGVC Subcommittee met in 
July of 1996, the subcommittee was tasked to establish guidelines for a safe protocol and discharge of product after testing.  
The group had projected the third quarter of 1996 for the completion of a final draft of the EPO.  
 
In June 1996, the CNG Retail Motor-Fuel Dispenser Working Group determined that additional research and discussion 
was necessary before several sections of the current draft EPO could be finalized. The specific areas that required additional 
attention were the 1) test tank size, 2) flow rate of the discharged product, 3) test draft size, 4) testing of consecutively 
dispensed test drafts, 5) duplication of test conditions, 6) verification of low flow cut off,  7) standards verification, and 8) 
how to return the tested product.  It was agreed that members of this group would perform testing on the east and west 
coasts to determine the most appropriate approach to the eight areas outlined for further study. 
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Charlie Nelson (California Division of Measurement Standards) was in the process of testing CNG meters to determine 
where the EPO should be improved and to study each of the areas that the Working Group identified as needing specific 
improvement.  California's research resulted in significant data in the areas of  1) methods for filling the test vessel, 2) 
product flow rate during test procedures, and 3) return of product to storage after testing is complete. 
 
California indicated that the procedure for filling CNG test cylinders during testing should be modified.  California's  
findings also indicated that the smaller the size of the test cylinder the greater the ability to detect error.  Additionally, 
California recommended that the empty tank should be filled in consecutive drafts that are each one-third the cylinder 
capacity with the third and final draft completely filling the cylinder, then an empty cylinder should be filled to the cylinder's 
capacity, with a comparison of the meter indication after each draft to the reference standard indications.  The indications 
at each of the successive one-third drafts may not produce the same error that occurs when the empty cylinder is completely 
filled in one draft.  Each test draft should include a minimum of one gasoline gallon equivalent (GGE) of product for a total 
of three GGEs. 
 
California notes that the CNG retail motor-fuel dispensers are installed to operate over a narrow flow range; therefore,  
weights and measures officials conducting routine inspections may not be able to test the devices over a range of flow rates.  
During the work group discussion, it was suggested that special valves might be employed to restrict flow rate; however, 
California believes that may place an unreasonable burden on the field inspector.  California believes that it is important to 
test meters over a range of flow rates during type evaluation. 
 
During testing, Charlie Nelson determined there may be an efficient way to return the product to the supply by running 
CNG from the test tank through a regulator to the supply line.  The supply line generally has a four inch diameter and a line 
pressure of approximately 100 psi.  Since the test cylinder pressure generally runs between 1500 psi and 3000 psi, this 
would allow product to return back to the supply, with some residual product left in the cylinder to prevent contamination.  
California reports that they have not encountered any gas companies which were unable to install a fitting on the supply 
line to allow return of the product.  
 
The NCWM S&T Committee has carried over the issue of return of product to its 1998 agenda.  The S&T Committee 
awaits some direction from the CNG industry on the handling of product after testing.  
 
Discussion:  The Sector was concerned that there are still quite a few unknowns about the different ways that CNG 
dispensers are installed for retail applications.  The California laboratory explained that it is often difficult to regulate the 
flow rate.  In particular, it becomes difficult to reduce the flow rate significantly in cold environments without producing 
large amounts of ice around the regulator.  A second concern with controlling the flow rate has been that many facilities 
work with several banks of compressed product at different pressures.  As the system switches between banks the pressure 
and flow rate fluctuate.  The California laboratory reiterated that they have found that they have found that it is important 
to test filling cylinders to several different fill points (example given: empty to 1/3 full, 1/3 to 2/3 full, 2/3 full to capacity).  
It was noted that in order to get reliable results, the minimum measured test draft should be at least five pounds.  In order 
to fill a 12 pound test cylinder with the test pattern that California recommended it is necessary to release a small amount 
of product (about one pound)  between each measurement.  One laboratory commented that it may be inappropriate to 
implement this test pattern since slow flow like conditions will be experienced while the last third of the container is filled. 
 
Conclusion:  The Sector still needs to further refine the definitions for the minimum measured quantity (MMQ), the 
minimum flow rate, and the  appropriate type of scale for routine and type evaluation testing.  Juana Williams (NIST) will 
forward an electronic copy of the latest (June 1996) compressed natural gas (CNG) examination procedure outline (EPO) 
to Dan Reiswig (California) and Mike Keilty (Micro Motion). This draft will be modified and then sent out to the Sector 
for comment.  Once the comments are received and the necessary revisions are made, the Sector will be balloted for a vote 
to determine if the EPO should be accepted.   
 
 
6. Definition of System Controller as Used in Audit Trail Criteria  
   
Background:  During its October 1996 meeting, the Sector recommended that the NCWM S&T Committee how to define 
a system controller at the 1997 NCWM Interim Meeting.   At the Interim Meeting, the S&T Committee recognized there 
are multiple types of applications which utilize system controllers; however, it agreed with industry representatives present 
that the level of technical expertise found in the membership of the Measuring Sector was more suited to address this issue.   
 
There appear to be three areas which may need to be addressed: 1) a definition of system controller as used in the audit trail 
criteria, 2) clarification of what the wording "necessary to the operation of the device" represents in the definition of remote 
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configuration capability, and 3) the term remote may not be clearly perceived in how it relates to communication between 
device components.  The capability to remotely configure sealable parameters was permitted as an option to enable 
manufacturers to offer this feature as a convenience to their customers.  These devices were determined to be Category 2 
Devices, which historically has meant that a central on-site console (service station or loading rack) is interfaced with 
multiple devices to retrieve information from separate devices through a hardware switch rather than a physical connection 
to each device.  Additionally, when Paragraph S.2.2. Provision for Sealing was established, concern was expressed over the 
facilitation of fraud when adjustments are no longer at the device; however, minimal information is provided (e.g., counters 
only), to track changes to the device. 
 
It was recommended that the Sector consider other areas of concern in its discussion, such as, the availability of equipment 
with remote communication capability and whether the manner in which this equipment interfaces with devices constitutes 
a system controller.  Comments heard at the NCWM Interim Meeting from manufacturers, indicate that the specific device 
type which has generated a majority of these questions on the audit trail criteria is the mass flow meter.  It was felt that this 
technology warranted a more in depth examination to determine the necessary forms and minimum criteria for audit trails 
which are applicable to these devices.  
 
Discussion:  Mike Keilty explained that Micro Motion is currently marketing some of its mass flow meters to be installed 
in systems which have an audit trail that can only be accessed with a detachable handheld unit.  Micro Motion feels that 
this handheld unit should be treated as a system controller, because, like a system controller, it has the ability to access the 
audit trail information for all of the dispensers installed in a system.  There was concern that the original intent of the 
NCWM, when it defined Category 2 devices, as they relate to system controllers, did not address this type of device.  There 
was additional concern that this issue was included on the agenda to cover one device type, instead of covering the general 
category of liquid-measuring devices. 
 
The Sector addressed the methods of sealing that are permitted for liquid-measuring devices that are used to remotely 
configure Category 2 devices.  This discussion led the Sector to question the intent of the NCWM when the word "or" was 
substituted by the word "and" in the definition for  Category 2 Liquid-Measuring Devices in the 1996 edition of Handbook 
44.   The Sector looked specifically at how the audit trail criteria apply to systems such as the system that Mike Keilty 
described.  The most obvious concern was that if a detachable device of this type is permitted then the handheld device may 
be difficult to locate when a field inspector conducts a routine inspection.  Without the handheld device it is impossible to 
determine if the metering system has been adjusted between inspections.  It was noted that this handheld device is not 
covered by either the new nor the old audit trail criteria.  Consequently, the word remote implies that the controller and the 
dispenser are separated by a significant distance, which would not seem to apply to this particular configuration.  The Sector 
recognized that if the audit trail is stored at the individual devices there is currently no requirement for the device to produce 
a hard copy of the audit trail information.   
 
After significant discussion, Mike Keilty proposed that the following definition be added to the Handbook 44, and notation 
be added to the definition of Category 2 device in the Liquid-Measuring Devices Code and Mass Flow Meter Code to 
recognize remote configuration devices. 
 

Remote configuration device.  A tool used to adjust the sealable parameters of a weighing or measuring device 
that is not necessary for the operation or is not a permanent part of the weighing or measuring device but may be 
used to views the sealable parameters or event counters. 

 
An alternative recommendation was to replace  "system controller" with "central event logger."  This recommendation was 
not well supported, since making this change would not solve the issue of defining a system controller. 
 
Conclusion:  The Sector did not reach a resolution on this issue.  
 
 
 
 
7. Status of the Family of Products Lists for Mass Flow Meters (MFM) 
 
Background:  On April 14, 1997, a mass flow meter survey was sent out to state weights and measures program directors 
and mass flow meter manufacturers to determine what factors are generally considered significant in the operation of mass 
flow meters.  
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Prior to the Sector meeting, Publication 14 required mass flow meter manufacturers to perform an entire NTEP type 
evaluation for each liquid or gas that was covered by an NTEP Certificate of Conformance (CC).  Testing a meter with 
every possible product is very expensive and places a strain on NTEP's resources.   The mass flow meter manufacturers 
wanted to reduce the number of products tested during an NTEP evaluation by setting up "families" of products for mass 
flow meters, similar to the family of products included in Publication 14 for positive displacement meters; however, before 
families of products could be defined for mass flow meters, the factors that influence the performance of mass flow meters 
had to be identified (i.e. viscosity, density, surface tension, vapor pressure, etc.)  
 
At the October 1994 Sector meeting, discussion began to address the development of a policy or family of products list, 
which would reduce the amount of testing by developing criteria to cover ranges of products.  The 1994 Sector meeting 
concluded with the formation of a subgroup to address this issue, consisting of the following associate members: Norm 
Alston (Daniel Flow Products, Inc.), Mike Keilty (Micro Motion), Tim Scott (Brooks Instrument), John Skuce (Smith 
Meter, Inc.), and Randy Smith (Schlumberger Industries).   
 
At the October 1996 Sector meeting, the mass flow meter sub-committee had several changes in the list of participants to 
include Eric Kappelt (Smith Meter, to replace John Skuce), Mike Keilty (Micro Motion), Andre Noel (Schlumberger, to 
replace Randy Smith), Johnny Parish (Brooks Instrument, to replace Tim Scott), and Will Wotthlie (Maryland).  The 
committee decided to send out a survey to determine which factors determine the accuracy of mass flow meters. 
 
Discussion:  Mike Keilty (Micro Motion) shared the results of the ballot which was sent out to the state weights and 
measures program directors and mass flow meter manufacturers.  Mr. Keilty let the Sector know that several of the states 
failed to return the completed ballot.  No decisions could be made based upon the response to the ballot.  Based upon their 
experience, the mass flow meter manufacturers indicated that viscosity, product type, or density does not affect mass flow 
meters.  Canada has found that while density does not appear to influence mass flow meter performance, the pressure and 
temperature changes associated with metering different density fluids appear to be significant. It was pointed out that several 
mass flow meter technologies exist, besides the Corriolis technology.  With this in mind, the Sector was asked to consider 
whether it would be appropriate to apply a family of products to all mass flow meters. 
  
One weights and measures official was concerned that adding a family of products table will only further complicate things, 
since currently many mass flow meters are installed in applications which are not listed on the meter's Certificate of 
Conformance.  As an example the official cited a case where a mass flow meter is installed in an agri-chemical load out 
facility that purges its lines between load outs.  If the metering system was tested with fully charged lines, this application 
might be considered inappropriate.   
 
The mass flow meter manufacturers proposed that the following criteria be applied to mass flow meters in lieu of the family 
of products table, with the concession that certain products, such as heated oils and asphalt, would require additional testing. 
 
Test on:    Range Allowed: 
0.5 specific gravity 0.4 to 0.8 specific gravity 
1.0 specific gravity 0.8 to 1.2 specific gravity 
1.2 specific gravity 1.0 to 1.8 specific gravity 
 
Conclusion:  The Sector agreed to include a copy of the Product Families for Positive Displacement Meters table in the 
Mass Flow Meters checklist with a note indicating that LPG and NH3 will be considered under the same subgroup for mass 
flow meter applications.  The mass flow meter manufacturers agreed to work on an alternate proposal for the Sector to 
consider at the next Sector meeting to address families or ranges of products. 
 
8. Initial and Permanence Tests for Mass Flow Meters 
 
Background:  In May 1997, the NTEP laboratories met to review ongoing NTEP issues.  At the meeting, the participating 
laboratories discussed whether or not five tests for each of four different flow rates was necessary for both the initial and 
the permanence tests of mass flow meters.  In addition to the field evaluation and permanence tests listed in Publication 14, 
the laboratories examined several proposed test patterns for mass flow meters.  The laboratories developed four testing 
scenarios, which are tabulated below.  The laboratories reached a consensus that option B of the table is the most appropriate 
option for testing mass flow meters.  The group discussed meter performance characteristics, such as, linearity, repeatability, 
effect of new products on performance, limitations created by  meter installation, tubing construction and dimensions, 
tolerances, and calibration factors.  The laboratories also recognized that reliable performance data has historically been 
impossible to secure  from the mass flow meter manufacturers.  The laboratories believe that field test results of vehicle 
mounted and stationary devices may be affected by inherent factors unrelated to meter performance, such as, significant 
changes in the medium temperature due to recirculation of product.  The laboratories concluded that unless the field test 
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results deviated from the initial test results,  the number of tests performed could be reduced from five to three, for each of 
four different flow rates. A  consensus was reached on maintaining the permanence test period at 60 days and 2000 times 
the meter's maximum flow rate, and to perform the permanence test on all new devices and those submitted for re-
evaluation. 

 INITIAL PERMANENCE 
Tests @Each 

Flow Rate 
Flow Rates Tests @ Each 

Flow Rate 
Flow Rates 

A 
Pub 14 

LAB 5 4 5 4 
FIELD 5 4 5 4 

B LAB 5 4 5 4 
FIELD 5 4 3 * 4 

C LAB 5 4 5 4 
FIELD 5 4 3 4 

D LAB 5 4 5 4 
FIELD 5 4 3 4 

* If the permanence test results do not agree with the initial test the laboratory reserves the right to perform additional 
testing. 

 
 
Discussion:  Several Sector members were concerned that the test criteria which are applied to mass flow meters are far 
more demanding than the requirements for all other meter technologies.  The laboratories addressed this concern by 
explaining that the requirements which were initially applied to mass flow meters are no more stringent that than the 
requirements that were applied to all other new metering technologies.  One mass flow meter manufacturer indicated that 
requiring five tests at four different flow rates in the field puts a major burden on the meter manufacturer and the owner of 
the device.  A typical group of five tests at four flow rates takes at least three days, during which time the meter owner is 
inconvenienced.  The mass flow meter manufacturers asked the Sector to consider reducing the number of tests required in 
the field to three tests at three different flow rates for the initial and the permanence test; however, the laboratories felt that 
a minimum of four flow rates must be required.  If a metering system’s performance is in question, the laboratories have 
the latitude to require additional testing.  California noted that they are developing new criteria for California evaluations 
which ties the number of flow rates to the turndown ratio. 
 
Conclusion:  Meters tested in a laboratory environment will be tested 5 times at each of 4 different flow rates, using varsol, 
water, etc., for  both the initial and the permanence tests, to establish "baseline" data for the meter's performance.  A 
Certificate of Conformance may be issued for the product(s) tested in the laboratory; however, additional products will not 
be included until testing is completed with these products.  After a "baseline" is obtained, products can be included on the 
Certificate of Conformance by performing 3 tests at each of 4 different flow rates in the field, for both initial and permanence 
tests.  If a meter is tested in the field without first determining a "baseline",  the meter must be tested 5 times at each of 4 
different flow rates; this criteria applies for both the initial and permanence test. 
 
9. Repeatability for Mass Flow Meters - Standard Deviation 
 
Background:  The Sector considered eliminating the use of the standard deviation formula as a method to determine mass 
flow meter performance relative to repeatability.  At their May 1997 Meeting, the NTEP laboratories discussed paragraph 
T.3. Repeatability in the Mass Flow Meters Code and its use in conjunction with the applicable tolerances listed in Table 
T.2. Paragraph T.3. which addresses the tolerances that are applicable for multiple tests under the same conditions and that 
confidence in the results is not dependent on the number of data points.  
 
During its October 1996 Meeting, the Sector was not able to address an agenda item to add language which would clarify 
how this criteria should apply to test data due to time constraints.   
 
Discussion and Conclusion:  The Sector reviewed the repeatability requirements printed in Publication 14 for mass flow 
meters.  The Sector, hearing no opposition, agreed that the requirements for standard deviation analysis of mass flow meters 
should be deleted from Publication 14  (page 10-89).  The Sector also agreed that the NTEP laboratories should still apply 
paragraph T.3., Repeatability, of the Mass Flow Meter Code in Handbook 44. 
 
10. Permissible Mass Flow Meter Family Sizes 
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Background:  The Measuring Sector reviewed the sizes of  meters which must be tested to expand the sizes of meters in a  
mass flow meter family.  During their May 1996 Meeting, the NTEP laboratories concurred that it would be appropriate to 
cover any meter size with a rated minimum and maximum flow rate 50 percent to 200 percent of the rated minimum and 
maximum flow rate of the meter tested.  This policy was contingent on the proposed policy not being applied too loosely, 
to allow a continuous expansion of meter sizes covered without further testing.   
 
Additionally, the Laboratories agreed to the following criteria: 1) maximum flow rate achieved in the installation should be 
at least 60 percent of the meter's rated maximum flow rate, otherwise the site is inappropriate for type evaluation, and 2) 
the maximum flow rate achieved in an installation is considered to be 80 percent of the maximum flow rate to be listed on 
the Certificate of Conformance.  
 
Discussion: Several members of the Sector voiced concerns that it is unfair apply the 50 percent to 200 percent rule to mass 
flow meters, because the mass flow meter technology allows a larger turn down ratio than most other flow measurement 
technologies.  It was noted that originally NTEP allowed one size up and one size down; however, this was unacceptable 
since there are often vast differences in the flow rates/capacities of successive meters within a family.  An NTEP laboratory 
representative pointed out that without specifying a range of flow rates based on the meter tested a company could, for 
example, have a 2-inch and 6-inch meter covered based solely on testing of a 1inch meter; this would be unacceptable.  The 
following example of a typical family of mass flow meters was given to demonstrate the enormous range of flow rates 
between successive meter sizes: 
 

Meter Size Rated Flow Rates (pounds per minute)  The application of the 50 percent to 200 
percent rule to the tests performed on this 
meter would cover down to 55 lb/min and 
up to 2200 lb/min.  Therefore a ½" and 2" 
could not be covered based upon the test of 
a 1” meter based upon the 50 percent to 200 
percent rule 

½" 30-330  

1" 110-1100  
2" 320-3200  

 
One mass flow meter manufacturer suggested that if 200 percent of the upper limit of the meter tested covered at least 50 
percent of the range of the next larger size meter, then NTEP should cover the next meter size.  The Sector did not support 
the proposal. 
  
Conclusion:  The Sector supported by the NTEP Measuring Laboratories recommendation to apply the flow rate criteria 
listed in paragraphs D and E of the Technical Policy for Liquid-Measuring Devices found in Publication 14; however, the 
Sector agreed to eliminate the 60 percent requirement as a result of discussion in conjunction with agenda item 12.  
Specifically, the Sector agreed that the maximum flow rate achieved in an installation will be considered 80 percent of the 
maximum flow rate that will be listed on a Certificate of Conformance.  The Sector agreed that an NTEP Certificate of 
Conformance (CC) may cover meter sizes with flow rates up to 200 percent of the rated capacity of the largest meter tested.  
In addition, an NTEP CC may cover meter sizes with flow rates down to 50 percent of the rated flow rate for the smallest 
meter tested.   
                                   
11. New Product Applications for Mass Flow Meters 
                                   
Background:  The Measuring Sector reviewed the number of  meters, and which meter sizes, must be tested in order to 
recognize a new product application for a family of mass flow meters.  The NTEP laboratories considered using the positive 
displacement (PD) family of products criteria when testing mass flow meters on a trial basis.  Consistent with the PD meter 
policy for covering a product subgroup, mass flow meters would be tested with at least two products that represent the low 
and the high characteristic properties of that group.  It was noted that other meter technologies were permitted to add a new 
product to a Certificate of Conformance (CC), after re-evaluation of one meter size in the family or testing with a new meter 
size, with the new product across the full range of that meter's flow rates.  Additionally, the laboratories believe that a 
company may add an additional product to an existing family of devices after successfully completing both the initial and 
permanence tests with the new product.  The laboratories considered allowing local weights and measures officials to 
perform the subsequent testing under the supervision of an NTEP laboratory representative.  The Measuring Sector was 
asked to discuss whether or not the proposals are appropriate for the mass flow meters. 
                                   
Discussion:  Members of the Sector recognized that each product performs differently with different size meters and that 
certain products have a tendency to perform particularly well with certain size meters.  The Sector recognized that NTEP 
currently allows a product to be added to a CC for an entire range of meter sizes based on testing of the product with one 
meter size.  A representative from an NTEP laboratory gave the following example to illustrate NTEP's current policy for 
adding products to existing certificates.   
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Example: 
A ½-inch meter is tested with LPG and passes, then the ¼-inch and ¾-inch meters are covered on the Certificate 
(CC), based on the 50 percent to 200 percent rule.  Later, a 2-inch meter is tested with water and passes, then the 
1-inch and 3-inch meters are added to the CC and both LPG and water are covered for meters between ¼-inch and 
the 3-inch.  Finally, sodium hydroxide is tested with a 4-inch meter and passes.  This test adds the 6-inch meter to 
the CC.  The CC may cover sodium hydroxide across the entire range of meter sizes.  Based on the three meters 
tested, the CC may cover LPG, water and sodium hydroxide for meter sizes between ¼ inch and 6 inches, assuming 
that the 50 percent to 200 percent rule is satisfied. 

  
The Sector agreed that this example is typical of the testing that was being performed.  There was concern that in order to 
add a new product to a mass flow meter CC across an entire range of meter sizes, the new product should fall within the 
same accuracy class as the product with the tightest tolerance on the Certificate, or fall within an accuracy class with a 
tighter tolerance.  Members of the Sector pointed out that, unfortunately, the limiting factor during testing may not be the 
size of the meter or the product being tested.  The way the meter is installed in the field may have an even more significant 
effect on the results of the test. 
                                   
Conclusion:  The Sector agreed to amend the 1998 edition of Publication 14.  The modifications will appear as paragraph 
F, under the Technical Policy for Liquid-Measuring Devices.  Paragraphs following labeled F through N will be relabeled 
G through O, to incorporate the paragraph.  Paragraph F will read as follows: 
                                   

F. New Product Applications 
 
If a manufacturer wants to add a new product to an existing family of meters, the following criteria will be applied: 
 
1)  If the accuracy class for the new product falls within the same accuracy class or a more strict accuracy class  

than the most strict accuracy class covered on the Certificate of Conformance, the entire range of meter sizes  
will be covered for the product tested. 
 

2)  If the accuracy class for the new product falls within a less strict accuracy class than the most strict accuracy  
class covered by the Certificate, the new product will only be covered for the meters meeting the  
requirements of    paragraph E, Meter Sizes to be Included on a Certificate of Conformance. 

                                   
12. Permissible Ranges for Mass Flow Family Meter Flow Rates 
                                
Background:  The Measuring Sector was asked to determine the minimum and maximum flow rate that must be achieved 
during an evaluation, when a device in a field installation cannot achieve 100 percent of its rated maximum flow rate.  The 
NTEP participating laboratories believe it is appropriate to cover a device if the meter can meet Handbook 44 requirements 
at 80% of its rated maximum flow rate.  The Laboratories established that this policy evolved from the 5:1 turndown ratio 
for positive displacement meters.  
 
Discussion:  The Sector considered whether or not it is appropriate for meter manufacturers to mark wider flow ranges on 
a device than the range listed on the Certificate of Conformance.  This led to discussion about how difficult it is for 
manufacturers to locate a test facility that can reach the maximum flow rate marked on the meter and where the flow rate 
can be varied.  The Sector acknowledged that locating a facility which can vary the flow rate is extremely difficult, since 
most companies use pumps and other equipment which are designed to flow at one flow rate.  One Sector member 
recommended that if the manufacturer could not reach 80 percent of the marked maximum flow rate the markings on the 
meter should be derated.  This resulted in the Sector removing the requirement that the meter under test must reach 60 
percent of the maximum rated flow rate. 
                                   
Conclusion: The Sector agreed to amend paragraph D in the Technical Policy Section of the Liquid Measuring Devices    
Checklist in the 1998 edition of Publication 14 as follows: 
                                   

D. Flow Rates Listed On The Certificate Of Conformance 
                                   
The maximum flow rate achieved in an installation is considered to be 80 percent of the maximum flow rate to be 
listed on the Certificate of Conformance. 
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The minimum and maximum flow rates marked on the meter can differ from the minimum and maximum flow 
rates indicated on the CC, provided that the minimum discharge rate does not exceed 20 percent of the maximum    
discharge rate.  If the flow rates indicated on the Certificate differ from the flow rates marked on the meter, a    
statement will be included in the application section of the Certificate of Conformance to limit the device to    
installations with flow rates less than or equal to the maximum flow rate indicated on the Certificate.  If a brand 
new size is selected, then the installation must achieve at least 80 percent of the maximum flow rate marked on 
the meter.  If that same size of meter has already been selected and tested on some product (e.g., water), then 
another test of that size of meter would have to either meet 80 percent of the maximum flow rate marked on the 
meter or 80 percent of the maximum flow rate for the installation. 
                                   
At least 60 percent of the marked maximum flow rate must be achieved in the installation selected for the field    
evaluation. If the maximum flow rate that can be achieved in an installation is less than 60 percent of the marked 
maximum flow rate, the installation will be rejected as an unsuitable installation for the purposes of type evaluation 
testing 

                                  
This policy will apply to all measuring device technologies. 
                                   
13. Recognizing Liquefied Petroleum Gas (LPG) and Anhydrous Ammonia (NH3) as a Single Product Subgroup 
for Mass Flow Meter Testing 
                                   
Background:  During their May 1997 meeting, the NTEP Participating Laboratories agreed that LPG and Anhydrous 
Ammonia could be combined into a single product subgroup for mass flow meters only.  The laboratories acknowledged 
that there are similarities in several of the properties for these two products; however, the laboratories agreed that these 
products should remain in separate subgroups for positive displacement (PD) meters, because of the differences in PD meter 
construction for LPG and NH3 applications. 
                                   
The Sector was asked to consider joining LPG and anhydrous ammonia into a single product subgroup for mass flow meter 
testing.  
 
Discussion and Conclusion:  The Sector agreed that, if a mass flow meter is tested with either LPG or NH3, the resulting 
Certificate of Conformance can cover both NH3 and LPG.  When a family of products table is added to the mass flow meter 
section in Publication 14 the following note will be added to the end of the table: 
                                   

For mass flow meters only, LPG and NH3 will be covered on the certification by testing either subgroup.  
                                   
14. Eliminate the Requirement for All Data Points to Fall Within the Maximum Permissible Error Limits                                           
 
Background:  Schlumberger Industries submitted a proposal to remove the requirement for "All data points to fall within 
the maximum permissible error limits" from paragraph M.  Permanence Tests for Mass Flow Meters.  Schlumberger 
indicates that during the collection of test data an outlier will result in the need to repeat all five tests at four different flow 
rates, thus increasing the time and costs of type evaluation.  Schlumberger believes that NTEP requires other device 
technologies to meet the same performance criteria and notes that similar wording is not included as part of the Permanence 
Test for other devices in the following Sections: (1) D.  Field Evaluation and Permanence Test for Vehicle-Tank and 
Wholesale Meters, (2) H. Field Evaluation and Permanence Test for LPG and Cryogenic Meters,  (3) K. Permanence Test 
for LPG Vapor Meters, and (4)  L. Permanence Test for Turbine Meters. 
                                   
Discussion:  There was real concern about removing this requirement from Publication 14 based upon the stated example.  
The NTEP laboratory which performed the test that initiated the concern about this requirement informed the Sector that 
during the test, two points fell outside opposite maximum permissible error limits; one error at -7 pounds, the other at +7 
pounds.  A suggestion was made to move the statement from the Mass Flow Meter checklist to the Technical Policy section 
at the beginning of the Liquid-Measuring Devices checklist. 
                                   
Conclusion:  The Measuring Sector agreed to remove the statement "All data points must fall within the maximum 
permissible error limits" from page 10-89 of Publication 14 subsection M., Permanence Tests for Mass Flow Meters, of the 
Field Evaluation and Permanence Tests for Meters section of the Checklist.  The Measuring Sector agreed to add the 
following statement to the Technical Policy section of the LMD Checklist: 
                                   

G.  Range of Data Points 
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The number and types of tests to be run on devices covered under this checklist are specified in the Checklist and    
Test Procedures section and the Field Evaluation and Permanence Tests for Metering Systems section of this    
checklist.  However, if the NTEP laboratory feels that there is a performance or other Handbook 44 related 
problem, and provides reasons to support this belief, the laboratory is given the latitude to require additional 
testing. 

                                   
The remainder of the Technical Policy Section will be relettered to reflect the added paragraph.  
                                   
The Sector also agreed to amend paragraph A, Permanence Test Of New-Design Meters In Retail Motor-Fuel Dispensers, 
in the Field Evaluation and Permanence Tests for Meters section of Publication 14  as follows: 
                                   

A.  Permanence Test Of New-Design Meters In Retail Motor Fuel Dispensers 
 
All new-design meters are subject to a permanence test.  If a meter is the same as one in a previously tested    
dispenser, a permanence test is not required unless a problem has been detected.  If the evaluating laboratory feels 
there is a performance or other Handbook 44 related problem and provides reasons to support this belief, the 
laboratory is given the latitude to require additional testing.  

 
15. Measuring Sector Priorities 
 
Background:  At its 1996 meeting, the Sector agreed that the Chairman and Technical Advisor should begin work to 
establish a list objectives and rank them in order of priority.  In December 1996, Committee Chairman Rich Tucker 
(Tokheim Corporation) circulated a preliminary list of committee priorities and asked the members to review them by the 
1997 NCWM Interim Meeting. 
 
Discussion:  Rich Tucker updated the Sector on the work that has been done, thus far, to develop a list of priorities.  Since 
the Sector's last meeting, two draft lists were circulated to Sector members for comments.  There were a greater number of 
responses to the first draft than to the second draft.  
 
Conclusion:  Rich Tucker (Tokheim) and Mike Keilty (Micro Motion) agreed to review the list of priorities and revise it 
as necessary.  The revised list will be distributed to Sector members, for review, by December 1, 1997. Sector members are 
to provide comments back to Rich Tucker (Tokheim) by February 1, 1998. 
     
16.  Measuring Sector Bylaws 
 
Background:  During the October 1996 meeting, the Sector established a term of office for its Chairman and Vice 
Chairman.  This work was started in response to concerns over the enormous responsibilities that rests with the Committee 
Chairman, who held an undefined term of office, and a request from the Board of Governors for recommendations on formal 
procedures for the appointment of chairmen.  Committee Chairman Tucker has continued the work to develop a set of 
bylaws and will provide a draft for the Committee to review. 
 
Discussion:  Rich Tucker reviewed the status of the draft Measuring Sector Charter and distributed copies for the Sector to 
review. 
 
Conclusion:  The Sector members will provide comments about the Charter to Rich Tucker by November 6, 1997. 
     
17.  Production Meets Type 
     
Background:  Recently, a number of manufacturers have complained to the NTEP Administrative Office, that they are at 
competitive disadvantage because they have observed devices in the marketplace which are inferior to the product that was 
originally type evaluated by an NTEP laboratory.  Steve Malone (NE), NCWM Chairman, will recommend several 
strategies to ensure manufacturers continue to produce devices which meet the requirements of Handbook 44 and fall within 
the parameters that are covered on the device's Certificate of Conformance. 
 
Discussion:  Steve Malone (Nebraska), NCWM Chairman, updated the Sector members on work that is being done to 
address the issue of Production Meets Type.  He reviewed excerpts from draft material submitted by Barbara Bloch 
(California), Chairman of the NTEP Business Plan Work Group.  Chairman Malone noted that the NTEP Business Plan 
Work Group and the NTEP Board of Governors are looking for feedback from manufacturers.  Aves Thompson (Alaska), 
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NCWM Chairman-Elect, noted that the suggestions should be as specific as possible to assist the group in making decisions 
on how to move forward.  
 
Industry members of the Sector were concerned that repeat testing will be very expensive and may penalize the wrong 
companies.  Several manufacturers stressed the importance of in-house quality control.  The laboratories expressed their 
concern with the number of devices that fail during type evaluations.  One laboratory pointed out that at one point a survey 
was taken which  revealed that roughly 70 percent of the devices tested failed the first time that they underwent type 
evaluation.  Another concern that the laboratories shared was that many companies send in the "golden egg" device, which 
is designed to pass the NTEP evaluation; however, it does not represent the same quality of device which is sold to the 
customer off of the assembly line.  The laboratories pointed out how important it is that the devices tested represent the 
production device, since there is currently no way to keep track of all of the devices which fail in the field.  A suggestion 
was made that a database be developed to track these failures.  
 
Conclusion:  Rich Tucker (Tokheim), Sector Chairman, will distribute a copy of the draft letter from Barbara Bloch 
(California) and the excerpts of the draft material to the members of the Sector, for their review, by September 19, 1997.  
Sector members are asked to make their comments before the January 1998 NCWM Interim Meeting. 
 
18.  Tolerances for Devices Dispensing Small Volumes of Product 
 
Background:  The NTEP Administrative Office received a request for type evaluation of a retail device which dispenses 
small volumes of product.  A review of the applicable tolerances in Handbook 44 for retail devices  resulted in tolerances 
which are larger than the volume of product these device are designed to dispense.   
 
During the 1991 NCWM Annual Meeting, the  S&T Committee examined OIML's Second Preliminary Draft of  "Measuring 
Assemblies for Liquids Other than Water" and Measurement Canada's tolerances for lubricating oil meters.  The S&T 
Committee recommended establishing separate smaller tolerances for lubricating oil meters due to the difficulties associated 
with handling large volumes of the product.  NTEP has developed a table (See Attachment) making a comparison of the 
acceptance tolerances used by OIML and Canada with the tolerances for Slow Flow Meters in Handbook 44.  The Sector  
is asked to consider that the Slow Flow Meter tolerance may be the most appropriate tolerances to be applied to devices 
which dispense small volumes of product. 
 
Discussion:  The laboratories were concerned that the Sector would come to a conclusion without considering all of the 
possible problems associated with measuring small volumes of fluid, and apply an inappropriate set of tolerances to these 
devices.  One laboratory recommended that the Sector consider applying the tables in OIML R117 page 18.  If the Sector  
used these table, which are printed below, accuracy class 1.0 would be applied, since all of the deliveries have a flow rate 
under 20 liters/hour. 
 
Accuracy classes 
  0.3 0.5 1.0 1.5 2.5 
Type A-Complete System 0.3% 0.5% 1.0% 1.5% 2.5% 
Type B-Meter Alone 0.2% 0.3% 0.6% 1.0% 1.5% 
Table 2 
 
Measured quantity Maximum permissible errors from 1 to 2 L value fixed in Table 2, applied to 2 L 
from .4 to 1 L twice the value fixed in Table 20.2 to 0.4 L twice the value fixed in Table 2, applied to 0.4 L 
from 0.1 to 0.2 L quadruple the value in Table 2 less than 0.1 L quadruple the value in Table 2, applied to 0.1 L 
 
Table 3 
                                   
The mass flow meter manufacturers felt that different tests and tolerances might be necessary for different products.  They 
also saw no reason that the mass flow meter tolerances would be inappropriate, since small mass flow meters can measure 
small liquid quantities.  
 
Conclusion:  The Sector agreed that, until the  NCWM adopts other tolerances, the slow flow tolerances printed in 
Handbook 44 should be applied to devices in which the test drafts are less than one gallon.  The Sector also recommends 
that a proposal be submitted to the S&T Committee to ask that they consider adopting specific tolerances for meters which 
make very small deliveries (e.g., deliveries less than 1 gallon).  The Sector encourages the S&T Committee to consider the 
OIML and the Canadian tolerances as a basis for the tolerances for these devices. 
 
19. NTEP Test Criteria for Testing Turbine Meters with Multiple Orientations and Flow Directions 
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Background:  In 1989, the Sector decided that turbine meters should be tested in all directions of orientation which will be 
listed on the Certificate of Conformance. This implies that turbine meters which can be installed in either a vertical or 
horizontal orientation, or both orientations, and which can have flow in either a forward or backward direction, should be 
tested in all possible configurations.  
 
Discussion:  The turbine meter manufacturers were annoyed that their technology was singled out as having difficulty 
maintaining accuracy in different orientations.  These same manufacturers recognized that there are manufacturers who 
build meters which are influenced by direction of flow and orientation; however, they maintained their opposition to the 
change in Publication 14.  The laboratories and one of the manufacturers expressed support for the change, citing specific 
instances when problems were identified with turbine meters installed in orientations which the meter was not designed to 
operate under.  
 
It was noted that this is an informational issue, since Publication 14 has already been revised to include the language that 
was inadvertently omitted from earlier editions of Publication 14.  
 
Conclusion:  The Sector recognizes that the changes were made to Publication 14.  The Sector agreed that, as with any 
other test criteria in Publication 14, this test criteria may be revisited provided a laboratory or manufacturer provides data 
to support any proposed changes. 
 
20.  Reduce the Number of Tests on Turbine Meters 
 
Background:  The Permanence Test for Turbine Meters was added to Publication 14 on an ad hoc basis because of the 
relatively new exposure of NTEP to this meter technology.  A history was to be established on turbine meter performance 
and the criteria were to be revisited. 
 
Comments from NTEP laboratories indicate that there may be some disparity in the number of tests (five tests at each of a 
minimum of four different flow rates) which are required for turbine meters.  It is recommended  that three tests at each of 
three different flow rates on two meters is appropriate.  Additionally, it is noted that if the meter operates in different 
directions of orientation then tests should be performed in each direction of orientation.  
 
Discussion:  Both the turbine meter manufacturers and the laboratories agreed that the number of tests required for turbine 
meters needs to be reduced.  Steve Cook reviewed the work that he is doing on the test criteria matrix.   
 
Conclusion:  The test criteria for the number and the type of tests for turbine meters will be the same as that adopted in 
Agenda Item 8 for mass flow meters.  Meters tested in a laboratory environment will be tested 5 times at each of  4 different 
flow rates, using varsol, water, etc., for  both the initial and the permanence tests, to establish "baseline" data for the meter's 
performance.  A Certificate of Conformance may be issued for the product(s) tested in the laboratory; however, additional 
products will not be included until testing is completed with these products. After a "baseline" is set for a meter using the 
process outlined above, products can be included on the Certificate of Conformance by performing 3 tests at each of 4 
different flow rates in the field, for both initial and permanence tests.  If a meter is tested in the field without first determining 
a "baseline",  the meter must be tested 5 times at each of 4 different flow rates; this criteria applies for both the initial and 
the permanence test.  
 
Section L. Line 2, of the Field Evaluation and Permanence Test for Meters portion of the Liquid-Measuring Devices 
checklist in Publication 14 will be amended as follows: 
 
2.  At least one two meters are is required for each product type for the initial test. 
 
In addition, the Note to Committee Members at the end of Section L will be removed. 
 
Testing will continue to be performed for each direction of orientation. 
 
21. NTEP Evaluation of Console Controllers 
 
Background:  During the 1997 NCWM Annual Meeting, discussions were held to address NTEP policy for determining 
when a device is required to be submitted for type evaluation.  Those discussions generated some questions on whether 
console controllers should be submitted for type evaluation.  In a July 1997 letter the NTEP Manager indicated that "NTEP 
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evaluates all equipment to the point of the first indicated or recorded representation of the final quantity on which the 
transaction is based.  This includes equipment that is involved in determining the final quantity value or controlling some 
metrologically significant part of the weighing or measuring operation." 
 
The Sector is being asked to consider if console controllers meet the criteria for equipment which should be submitted to 
NTEP for type evaluation. 
 
Discussion:  The Sector discussed the statement made by Tina Butcher (NIST) in her presentation on software at the 1997, 
NCWM Annual Meeting that: "NTEP generally evaluates equipment up to the first point at which the final quantity is 
indicated."  Questions were raised about why service station consoles and cash registers are evaluated under NTEP, since 
the first point of the final quantity in those systems is at the retail motor-fuel dispenser. 
 
It was noted that the guideline was presented as a general guideline only.  The presentation also included statements 
indicating that software which functions as part of a weighing or measuring system as well as software which performs 
some metrologically significant function is subject to evaluation.  Service station consoles and cash registers fall into this 
category. 
 
Publication 14 presently includes the following text in the Administrative Procedures section, Page A-7, Part C: 
 
"In general, type evaluations will be conducted on : - all equipment that affects the measurement process or the    validity 
of the transaction (e.g., electronic cash registers interfaced with scales and service station consoles interfaced  with retail 
motor fuel dispensers); - all equipment to the point of the first indicated or recorded representation of the    final quantity 
on which the transaction is based. 
 
That is, the minimum amount of equipment that must undergo type evaluation are all parts of a device or system that    
perform the measurement and process the measurement signals up to the first indicated or recorded value of the final    
quantity on which a transaction is based." 
 
The laboratories were concerned because, if he console reads different values than the values indicated on the dispenser 
itself, the customer is generally required to pay the price indicated at console.   
 
Conclusion:  The Sector reached no conclusions on this issue and agreed that this issue could be revisited after the NCWM 
Executive Committee and Software Working Group present their recommendations for the type evaluation of  software. 
 
22.  Review of Publication 14, Chapters 9 and 10, for Agreement with Handbook 44 
 
Background:  During the 1996 Sector Meeting, a review of the Publication 14 checklist requirements for customer receipts 
available through  Credit Card, and Debit Card Activated Retail Motor-Fuel Dispensers revealed some inconsistencies with 
the requirements in Paragraph S.1.6.7. Recorded Representations, Point of Sale Systems in Handbook 44. Some concern 
has been expressed by various members of the Sector that there may be other inconsistencies in the checklists and Handbook 
44 requirements.  These discrepancies  may be due to numerous changes to related paragraphs in Handbook 44 and the 
delays in the release of bound volumes of Publication 14, in conjunction with the lack of minutes from some of the meetings; 
which document how Sector policy evolved or interpreted Handbook 44 new code or amendments to code provisions.  It is 
recommended that  checklist criteria in Section 2, Chapters 9 and 10, in Publication 14 be examined for agreement with the 
appropriate code sections in Handbook 44. 
 
Discussion:  The Sector was asked to review the checklist to find inconsistencies in the Liquid-Measuring Devices 
checklist.  Industry members of the Sector commented that from time to time they find language changed in Publication 14 
that they don't recall discussing.  Tina Butcher (NIST) explained that no changes are made to Publication 14 unless the 
Sector approves the change, unless the change is an editorial change which does not change the meaning or intent of the 
language.  Tina pointed out that between 1987 and 1995 there was a long period between updates of Publication 14.  The 
Sector accepted responsibility for identifying inconsistencies when they notice them. 
 
Conclusion:  Sector members will review the checklist and forward any comments or corrections to the technical advisor, 
as problems are identified. Sector members may submit corrections as they find them; it is not necessary to submit multiple 
items all at once.  The Sector agreed that the 1998 edition of Publication 14 should have two tables of changes: one table 
for changes made as a result of Sector decisions and one table for changes made as a result of editorial changes.  At some 
future date, the NIST Office of Weights and Measures (OWM) may also consider adding dates in the specific checklist  
sections, where changes are made.  The Measuring Sector will revisit this issue after the members review the current general 
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organization and layout of the checklist and provide feedback to the OWM.  Gordon Johnson (Gilbarco) volunteered to 
provide an example of how Publication 14 might be  reformatted to include references to Handbook 44 requirements. 
 
23. Clarification of the NTEP Criteria for Updating Electronics 
 
Background:  Publication 14 requires less extensive testing for retail motor-fuel dispensers utilizing previously evaluated 
meters when they are submitted to NTEP for re-evaluation.  It has been suggested that language should be added to 
Publication 14 to clarify  which tests devices are subject to when submitted for subsequent evaluation, because the system 
has been updated to include new components, such as an electronic indicator or recording element.  
 
Mike Belue (Belue Associates) proposed that all metering systems, that have been evaluated previously with the same 
meter, but different electronics, which are undergoing testing to evaluate the performance of the new electronic equipment, 
should be treated impartially, regardless of the type of meter installed in the system or the application.  Currently, retail 
motor fuel dispensers undergo a 20-30 day permanence test, without regard to throughput.  Mike Belue proposed that this 
testing scheme be applied to all metering applications (i.e. vehicle tank, LPG, mass flow, cryogenic, etc.) 
Discussion and Conclusion:  The Sector concluded that this policy is already being applied by several of the laboratories 
and from now on will be applied by all of the laboratories. 
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1.  Update to NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 
Background:  The 83rd National Conference on Weights and Measures (NCWM) adopted the following changes that will 
be reflected in the 1999 edition of NIST Handbook 44 and NCWM Publication 14.  These items were included as part of 
the agenda to inform the Measuring Sector of changes that will immediately affect National Type Evaluation Program 
(NTEP) policy and procedures.   
 
A) Table S.2.2. Categories of Device and Methods of Sealing; Category 2 (LMD) 
 
Background:  The NCWM adopted several changes to Table S.2.2.  Table S.2.2. lists the categories of devices and 
methods of sealing for liquid-measuring devices.  This table now requires all liquid-measuring devices to meet the sealing 
requirements of either Category 1 or Category 3 after January 1, 2005.   
 
Sector members should note that this issue will appear again on the 1999 Specifications and Tolerances Committee 
agenda to clarify the application of the table to existing devices.   
  
Conclusion:  Publication 14 will reflect changes as outlined below.   
  
Page 10-28, Category 2 changes as follows:   

• The physical hardware enabling access for remote communication must be on-site.   
• The physical hardware must be sealable with a security seal or 
• The device must be equipped with at least two event counters (one for calibration, the second for 
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 configuration parameters) 
- calibration parameters event counter 
- configuration parameters event counter 

• Adequate provision must be made for applying a A physical seal must be applied without exposing  
electronics.   

• Event counters are non-resettable and have a capacity of at least 000 to 999.   
• Event counters increment appropriately.   
• Event counters may be located either:   

- at the individual measuring device, or 
 - at the system controller 
• If the counters are located at the system controller, rather than at the individual device, means must be  

provided to generate a hard copy of the information through an on-site device.   
• An adequate number (see table below) of event counters must be available to monitor the calibration and 

 configuration parameters of each individual device.   
• The device must either:   

- clearly indicate when it is in the remote configuration mode or 
- the device shall not operate while in the remote configuration mode.   

• If capable of printing in the calibration mode, it must print a message that it is in the calibration mode.   
• The audit trail information must be capable of being retained in memory for at least 30 days while the  

device is without power.   
• The audit trail information must be readily accessible and easily read.   
• The hardware must be sealable with a security seal 
• An adequate number (see table below) of event counter(s) must be available to monitor the calibration and 

 configuration parameters of each individual device.   
 
Page 10-28, the title of the table under Category 2 changes to the following:   

“Minimum Number of Counters Required for Devices Equipped with Event Counters” 
Page 10-101, the text after Category 2 changes as follows:   

If a device has remote configuration capability, but the activation of the remote configuration capability is 
through physical hardware (such as a switch) that can be sealed with a physical seal, then the device may be 
sealed using a physical seal and or the minimum form of the audit trail.   

Page 10-102, the definition of Category 2 in Table S.2.2., Categories of Devices and Methods of Sealing, changes as 
follows:   

Category 2:  Remote configuration 
capability, but access is controlled 
by physical hardware 
 
… 

[The hardware enabling access for remote communication must be on-site.  
The hardware must be sealed using a physical seal and or an event counter 
for calibration parameters and an event counter for configuration 
parameters.   
… 

 
B) N.4.1.  Normal Tests (LPG and Anhydrous Ammonia) 
 
Background:  The NCWM adopted modifications to paragraph N.4.1.  The modifications were adopted to assist field 
officials during routine evaluations when the installation conditions and hose size do not permit a full range of flow rates.   
 
Conclusion:  In response to the changes made to NIST Handbook 44, the following note will be added to the Technical 
Policy Section of the Liquid-Measuring Devices Checklist:   

 
“Note:  To recognize that the maximum discharge flow rate developed by the measuring system will vary with 
each system, NTEP will accept a maximum discharge rate developed by a system as low as 50% of the rated 
maximum flow rate of the device (the lower of the maximum flow rate marked on the device or the maximum 
flow rate to be listed on the Certificate of Conformance).  Per Handbook 44, for the purposes of calculating 
tolerances, normal tests conducted in an NTEP evaluation may be performed at any flow rate down to:   
 

[50% of the rated maximum flow rate + the rated minimum flow rate]/2 
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For example:  For a meter with a rated maximum flow rate of 60 gallons/minute (gpm) and a minimum flow rate 
of 12 gpm, the maximum discharge rate developed in an actual installation may be as low as 30 gpm.  Therefore, 
for NTEP tests, calculate the “breakpoint” between normal and special tests as:   
 

[(50% x 60) + 12]/2 = 21 
 
Thus, in the example, NTEP test runs at flow rates between 60 and 21 gpm are considered normal tests.  ” 

 
C) Table S.3.5. Categories of Device and Methods of Sealing; Category 2 (Mass Flow) 
 
Background:  The NCWM adopted several changes to Table S.3.5.  Table S.3.5. defines the categories of devices and 
methods of sealing for mass flow meters.  This table now requires all mass flow meters to meet the sealing requirements 
of either Category 1 or Category 3 after January 1, 2005.   
 
Sector members should note that this issue will appear again on the 1999 Specifications and Tolerances Committee 
agenda to clarify the application of the Table to existing devices.   
 
Conclusion:  Changes to NCWM Publication 14 are identical to the changes explained for agenda item 1(a) above.   
 
D) UR.3.X. Return of Product to Storage - Compressed Natural Gas Dispensers (Mass Flow) 
 
Background:  The NCWM modified UR.3. of NIST Handbook 44 to require CNG dispenser owners to provide a means 
to dispose of measured product during a field evaluation.   
 
Conclusion:  Publication 14 does not require any changes.  This item was included on the agenda as an information item 
to ensure that Sector members are aware of the change and that manufacturers understand that they need to provide a 
means to return product to storage during a type evaluation test. 
 
E) UR.3.X. Return of Product to Storage - Compressed Natural Gas Dispensers (Mass Flow) 
 
Background:  The NCWM modified A.4. of the tentative CO2 Code to recognize to application of the tentative code for 
NTEP evaluations of CO2 metering devices.   
 
Conclusion:  Publication 14 does not require any changes.  This item was included as an information item to make Sector 
members aware that the carbon dioxide code can be applied immediately to perform type evaluations as soon as a carbon 
dioxide checklist and test procedures for NTEP evaluation are complete. 
 
 
2.  Status of Cryogenic Liquid-Measuring Devices Checklist 
 
Source:  1997 Measuring Sector Meeting 
 
Background:  At the Fall 1997 Sector meeting, Steve Cook (California Division of Measurement Standards) reported that 
the California laboratory developed a draft checklist that they use to evaluate cryogenic devices.  NTEP mailed a copy of 
this checklist to each member of the Sector.  Several members of the Sector returned the draft to Thomas Ahrens with 
comments.  These comments are incorporated into the draft checklist.   
 
Discussion:  Thomas Ahrens (NIST) advised the Sector that he received very few comments about the proposed 
checklist.   
 
Conclusion:  The Sector agreed to add the checklist to Publication 14 for use in type evaluation.  Presently, California is 
the only laboratory performing type evaluations on these devices.   
 
3.  Recognition of Unattended Devices 
 
Source:  1997 Measuring Sector Meeting 
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Background:  At the Fall 1997 Sector meeting, Gasoline Pump Manufacturers Association (GPMA) representatives 
agreed to review the Liquid-Measuring Devices checklist in Publication 14 to determine whether or not changes are 
needed to the checklist to address devices which are at certain times of the day attended and at other times in the day 
unattended.  The GPMA volunteered to suggest specific changes to the checklist at this year’s Sector meeting.  At its 
1996 meeting, the Sector agreed that the checklist criteria should apply uniformly to credit card, debit card and cash 
activated devices installed at attended and unattended sites.  The Sector acknowledged that the presiding weights and 
measures authority should decide to either accept or reject these operations.   
  
Discussion and Conclusion: As indicated in prior meetings, Sector members recalled that changes might be necessary to 
the Checklist.  Since no proposals were provided to the Technical Advisor after the 1997 Sector meeting, the Sector 
agreed to make no changes to the checklist at this time.  Sector members will continue to review the Checklist for areas 
that need updating and forward comments to the Technical Advisor.   
  
4.  CNG EPO and Update of the Checklist 
 
Source:  1997 Measuring Sector Meeting 
 
Background:  At the Fall 1997 Sector meeting, the Sector agreed to further refine the definitions for the minimum 
measured quantity (MMQ), the minimum flow rate, and the appropriate type of scale for routine and type evaluation 
testing of devices used to measure compressed natural gas (CNG).  After the 1997 meeting, each Sector member received 
by mail a copy of a draft EPO which California prepared. Sector members were given an opportunity to provide 
comments on the EPO.  Juana Williams (NIST) incorporated the recommended changes into the EPO, and the finalized 
draft was sent to Sector members along with a ballot to approve the EPO.   
 
Discussion and Conclusion: Juana Williams (NIST) updated the Sector on the results of the ballot.  The Sector discussed 
several areas of the EPO that the NTEP laboratories identified as needing clarification.  The Sector agreed that most of the 
areas required clarification.  The Sector expressed its appreciation to Mike Keilty, Charlie Nelson, Dan Reiswig, and 
Juana Williams for their work on this EPO.   
 
Mike Keilty will incorporate the following changes into the draft EPO.  The Sector agreed that while Mike is updating the 
EPO he also has the right to make editorial changes, provided that the NTEP laboratories agree with the changes.  Mike 
Keilty will circulate the updated version to the NTEP labs and, after the laboratories approve the changes, Mike will 
forward the EPO to the A&P Committee.  Mr. Keilty will ask the A&P Committee to consider including the EPO in the 
next edition of Publication 12, when a new edition of Publication 12 is printed.   
 
A) Interlock Test:   
Will Wotthlie (MD) is concerned that in some cases the dispenser may remain “on” if the on/off handle stops between the 
“on” and “off” positions.  Charlie Nelson (CA) pointed out that in most cases the dispenser shuts off completely if this 
situation occurs.   
 
Will Wotthlie will provide Mike Keilty an outline of the test procedures for the two tests related to interlock 
requirements.    
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B) Low Flow Cutoff:   
The Sector generally agreed that it is usually difficult to determine when the flow drops below the minimum flow rate for 
CNG deliveries.  Consequently, the Sector agreed to remove references to the low flow cutoff test from the field test 
procedure, but not from type evaluation test procedures.   
 
C) Power Loss Test:   
The Sector agreed to add the statement “Note: Optional test.  ” to the section of the EPO referencing power loss testing.  
The Sector also recommended that the A&P Committee review the power loss test requirements in other EPOs and 
include similar language where appropriate.   
 
D) Grounding Strap:   
The Sector determined that every CNG dispenser application is slightly different.  Consequently, the required grounding 
technique is also slightly different.  Because safety is an important part of each EPO, the Sector considered how to 
effectively communicate the risks related to testing CNG dispensers.  The Sector agreed to include references that explain 
the requirement for a grounding strap.  Mike Keilty and Randy Watts will develop and editorially incorporate appropriate 
wording into the EPO.   
 
E) MMQ Test:   
Members of the Sector and the Natural Gas Vehicle Coalition (NGVC) were unable to determine appropriate minimum 
test draft sizes at previous meetings. 
 
Since the Sector could not determine an appropriate minimum test draft size and the MMQ test is not a routine field test, 
the Sector agreed to remove the MMQ test from the EPO.   
 
F) Selection of Reference Scale:   
Additional work is needed to specify criteria for the reference scale.  Mike Keilty and Ross Andersen will work on some 
wording.  The Sector did not object to a proposed ratio of 4: 1 (as opposed to the general Handbook 44 guideline of 3:1) 
for the readability and accuracy of the scale relative to the tolerance applied to the device.   
 
G) Intrinsically Safe Equipment:   
The Sector discussed the importance of using an intrinsically safe scale during the routine test of a CNG dispenser.  The 
Sector agreed that either (1) the dispenser owner must provide an explosion-proof or intrinsically safe scale and 
associated equipment such as plugs and extension cords that meet the appropriate safety standards or (2) the reference 
scale must be located at a specific minimum distance from the filling site; 15 feet was suggested as a possible minimum 
distance.   
 
H) Number of Test Runs:   
The Sector discussed the benefits of performing four different tests; these tests include runs at various flow rates and 
various test draft sizes.  The California laboratory provided justification for performing these tests.  The reasons included, 
that the accuracy varies over the different stages of the filling process and that the tank pressure significantly affects the 
accuracy.  The Sector agreed that the number and types of tests should remain as currently written.   
 
I) Computer Jump:   
The Sector discussed what constitutes a significant computer jump.  The Sector generally agreed that as long as the 
computer jump does not result in a monetary difference the jump is allowable.  The Sector agreed to change the “normal 
test” to a “1.  Special Test”.  The Sector agreed to add references to Handbook 44 paragraphs S.2.8. and S.3.7.; add the 
suppression limit of 0.009 gal; change text on page 9 to read “2.  Normal Test.”; format the EPO to clearly identify which 
procedures are actually tests. 
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5.  Last Serial Number for Inactive Certificates 
 
Source:  Steve Malone (Nebraska) 
 
Background:  When a device becomes inactive, the manufacturer currently has the option to supply NTEP with the serial 
number of last device manufactured.  This number is listed at the back of NCWM Publication 5.  In the past, if a 
manufacturer did not supply the serial number, the manufacturer could deceitfully manufacture its product after the 
Certificate of Conformance (CC) became inactive.   
 
Discussion:  The Sector discussed how this amendment to Publication 14 would affect manufactures.  The Sector was 
interested in how remanufacturers of liquid-measuring devices could use this to their advantage.  The manufacturers of 
devices did not reject the proposed modification, however they asked that NTEP accept alternate methods to identify the 
last device covered by an active CC.   
 
Conclusion:  The Sector noted that manufacturers often use means other than a sequential serial number to track the date 
of manufacture of a device.  For example, many companies use a date code that includes information about the date of 
manufacture.  The Sector supports the proposed changes to the definition of INACTIVE Certificates in principle; 
however, they recommend that the phrase “and/or date code” be incorporated as outlined in the recommendation below.  
It was noted that the date code information could be included in the list of last serial numbers in Publication 5.  The 
information may also be included in new Certificates of Conformance (as requested by the manufacturer) in which case a 
reference to the Certificate will be made in the list of last serial numbers.   
 

3.  Inactive Status 
 
An INACTIVE Certificate of Conformance is a Certificate which was previously active, but the devices are no 
longer being manufactured or re-manufactured for commercial applications.  However, dDevices already 
manufactured, installed, or in inventory, but not yet sold, may be used, sold, repaired, and resold under an 
INACTIVE Certificate of Conformance, provided that the manufacturer supplies NTEP with the serial number 
and/or date code of the last device of that model manufactured for commercial applications.  The serial number 
and/or date code must be provided at the time that the manufacturer first designates the Certificate as 
INACTIVE.  If the manufacturer chooses not to provide the last serial number and/or date code for the device 
model, the Certificate of Conformance will not apply to any devices of that model sold after the date that the 
Certificate becomes INACTIVE.   
 

6.  Certificates of Conformance for Computer Software 
 
Source:  NCWM Software Work Group 
 
Background:  Steve Malone, Past-Chairman to the NCWM, appointed a work group to determine whether or not NTEP 
should continue to issue Certificates of Conformance for software.  The Software Work Group decided that in the future, 
NTEP would only evaluate software as part of a metrological system.   
 
Discussion:  The Sector discussed the decisions made by the Software Work Group (SWG).  Based upon the decisions, 
the Sector debated the best way to come up with a standard format for issuing Certificates of Conformance for software 
that is tested within a metrological system.  The Sector discussed how the field inspector will identify the version number 
of the software/firmware installed within a system.   
 
Conclusion:  The Sector agreed that changes are needed in Publication 14 to clarify the terminology for software-based 
Certificates of Conformance (CCs).  A sub-group chaired by Steve Cook and including representatives from NIST will 
develop criteria that the Technical Advisor will distribute to the Sector with a letter ballot.  The group will review the 
format for all measuring device CCs to identify other changes that would make the CCs more consistent and useful to 
field officials.  The Sector recognized the need to keep the group small; anyone interested in participating in this work 
group should contact Steve who will determine the group size and composition needed to perform the reviews.   
 
7.  NTEP Evaluation of Console Controllers 
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Source:  1997 Measuring Sector Meeting 
 
Background:  At its 1997 meeting, the Sector agreed to revisit this issue after the NCWM Executive Committee and 
Software Working Group developed a recommendation for the NTEP evaluation of software.   
 
Discussion:  The Sector reviewed the benefits of type evaluating instead of simply field testing console controllers.  The 
Sector acknowledged that some gasoline stations consider the total indicated by the console as the final sale price, 
regardless of the total sale indicated on the dispenser.  The Sector discussed the likelihood that a console controller could 
change the unit price at an individual dispenser in the middle of a transaction.   
 
Conclusion:  The device manufacturers agreed to develop a discussion paper to argue why NTEP should or should not 
continue or stop the evaluation of console controllers.  This document will explain why stacked sales, price changes and 
credit/debit do not metrologically affect the console controller.  Manufacturers will present the discussion paper at the 
next Sector meeting. 
  
8.  Year 2000 Date Problem 
  
Source:  Dennis A.  Krueger (NCR) 
 
Background:  Many devices that require a date to function may fail to operate correctly when we enter the 21st Century.  
Some devices, which use a 2-digit date code, may incorrectly recognize 00 as the year 1900, instead of the year 2000.  
NTEP devices that are likely to malfunction use functions such as an electronic audit trail. 
 
Discussion:  The Sector discussed the costs and associated benefits of performing year 2000 (Y2K) compliance testing.  
One manufacturer asked the Sector to consider alternatives to device testing to verify that a device will operate correctly 
into the 21st Century, for example, providing a certificate from an independent party that verifies compliance.  The Sector 
quickly reviewed the Canadian Y2K test procedure.   
 
Conclusion:  The Sector agreed that the NTEP laboratories may perform additional tests, as appropriate, to determine that 
a device will comply with all Handbook 44 requirements after December 31, 1999.  The Sector also agreed that the 
Measurement Canada test procedure may be applied during an NTEP evaluation.   
  
9.  Appropriate Abbreviations and Symbols To Identify Equipment 
 
Source:  Ronald Murdock (North Carolina) 
 
Background:  General Code paragraph G-S.1. of Handbook 44 requires that measuring equipment is identified with the 
following information:   

(a) the name, initials, or trademark of the manufacturer or distributor 
(b) a model designation that positively identifies the pattern or design of the device 
(c) except for equipment with no moving or electronic component parts, a nonrepetitive serial number 

and 
(d) the serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 

the number as the required serial number.   
No guidelines are provided to specify appropriate symbols, abbreviations, and designations to identify liquid-measuring 
devices.  Of particular concern is whether prefacing the serial number with “NO.” is sufficient to identify the serial 
number as required by G-S.1.(d). 
 
Discussion:  The Sector discussed the S&T Committee’s original intent in requiring a symbol or prefix to identify the 
serial number.  The language was added to eliminate confusion.  The Sector recognized that Underwriters Laboratory Inc. 
and possibly other organizations support the use of “NO.” to identify the serial number.  Will Wotthlie (MD) pointed out 
that as long as NTEP does not require a serial number on each meter, the value of the serial number on a dispenser is 
limited, particularly on dispensers which house multiple meters.  The Sector discussed the possibility of establishing 
specific abbreviations and terminology for designating the serial number on a device to include in Publication 14.   
 
Conclusion:  The Sector could not reach a consensus to include specific terminology in Publication 14.  The Sector 
agreed to submit a proposal to the S&T Committee asking them to review what constitutes acceptable and unacceptable 
designations to identify serial numbers.  Comments indicated that the S&T Committee should also review G-S.1. to 
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determine whether or not changes are needed to section (b) addressing the model designation to mirror the language in 
section (d) for serial number.  The Sector asked the laboratories to continue to work together to establish consistent 
guidelines for applying this criteria in the interim period.   
 
10.  Identification of Repaired, Reconditioned and Remanufactured Equipment 
 
Source:  Gasoline Pump Manufacturer’s Association 
 
Background:  At the 1998 NCWM Annual Meeting, the Scale Manufacturers Association (SMA) and the Gasoline Pump 
Manufacturers Association (GPMA) requested additional time from the NCWM Specifications and Tolerances (S&T) 
Committee to develop the definitions for devices that are repaired or modified after the original manufacturer sells the 
device.  The S&T Committee agreed to retain the issue of repaired and remanufactured equipmnet on its agenda provided 
that industry develops proposed language by the 1999 NCWM Interim Meeting.  The Sector reviewed this issue as an 
informational item.  
 
Discussion:  Representatives of the GPMA advised the Sector that the GPMA and SMA are working to develop wording 
for the S&T Committee.  The GPMA acknowledged the January 1999 deadline to finalize the proposed wording.  The 
Sector did not provide any recommendations to the S&T Committee or the GPMA. 
 
Conclusion:  Since there has been no action by the NCWM on this issue, the Sector agreed to postpone discussing it until 
the NCWM reaches a decision that will impact type evaluation.  The Sector agreed to remove this item from its agenda 
until the NCWM makes specific recommendations that the Sector needs to discuss.  The Sector acknowledged that there 
is an existing policy in the Administrative Procedure and Policy Section of Publication 14 which addresses 
remanufactured equipment; NTEP will continue to apply the existing policy until the NCWM changes it.   
 
11.  Tolerances for Devices Delivering Less Than One Gallon 
 
Source:  Mike Belue (Belue Associates) and 1998 NCWM S&T Agenda 
 
Background:  The 1998 NCWM S&T Committee agenda included an informational item to consider adding the 
following paragraph to Handbook 44 to address retail liquid-measuring devices that deliver small quantities of a product:   
 

T.2.1.X. Tolerances For Devices Delivering Less Than One Gallon-Maintenance tolerances and acceptance 
tolerances shall be as shown in Table 2.  Tolerances for Slow-Flow Meters.   

 
The Measuring Sector reviewed this item to develop recommendations for the S&T Committee to consider when the 
Committee revisits this item in 1999. 
  
Discussion and Conclusion: The Sector agreed with the technical content of the proposal; however, it also agreed that 
the wording of the proposal could promote confusion.  The Sector recognized that some liquid measuring devices, most 
notably retail motor-fuel dispensers, periodically deliver less than one gallon.  The Sector agreed that the tolerances for 
slow flow meters are not appropriate for these devices.  To eliminate the potential for confusion, the Sector recommends 
that the S&T Committee retitle the proposed paragraph as “Tolerances For Devices Designed For Normal Deliveries Of 
Less Than One Gallon” and put the item forward to the NCWM as a voting item. 
 
12.  Vapor Recovery System Testing 
 
Source:  Steve Cook (California Division of Measurement Standards) 
 
Background:  While updating its EPO for liquid measuring devices to include test criteria for devices equipped with 
vapor recovery equipment, the California Division of Measurement Standards found that certain systems where each side 
of the dispenser is a separate system experienced problems.  California recommended that the Sector consider adding the 
following language to Publication 14 to identify systems where the vapor recovery system affects the performance of the 
dispenser. 
  

X.X. Turn the dispenser on (start up).  Before dispensing, check the following; 
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X.X.1. "Computer Jump." If the volume and/or money values advance, then stop, shut the dispenser off.  You 
may want to consider enforcement action based on your experience and comparison to the initial "start up" 
condition of other dispensers in the same location.   
 
X.X.2. Dispensers that can be used simultaneously on both sides by different users and coaxial hose systems 
(balance and bootless nozzles), should be checked for internal leakage of valves, piping, seals between liquid and 
vapor spaces, or inner and outer hoses.  After turning the dispenser on, observe the volume and money 
indications on both sides of the dispenser for advancement (even if the opposite side uses a different hose).  
Advancement of indications on either side of the dispenser indicates a possible leak and diversion of measured 
product.  Mark the device "out of order" if this condition exists.   

 
Discussion:  Initially, there was some question about whether or not this issue should be addressed in Publication 14.  
The Sector acknowledged that NTEP does not test the effectiveness of vapor recovery systems; however, NTEP will test 
the performance of a system equipped with a vapor recovery system to determine if the nozzle affects the performance of 
the system.  The Maryland laboratory pointed out that the proposed test for computer jump conflicts with current policy.  
Maryland recommended continuing the practice of only rejecting a device if a monetary advance occurs, regardless of 
changes to the indication in volume.  Several manufacturers commented that a time limit should be set for watching for 
computer jump, possibly 4 to 6 minutes. 
 
Conclusion:  The Sector agreed that the NCWM A&P Committee should consider the proposed language when they 
revise retail motor-fuel dispenser EPOs.  The Sector agreed to forward comments to the A&P Committee.  When this item 
is forwarded to the A&P Committee, a note should accompany the recommendation that reflects the Sector decision in 
agenda item 4, part 9, that states that computer jump is allowable only if no monetary value is experienced. 
 
13.  Minimum Resolution  
  
Source:  Richard Suiter (NIST) 
 
Background:  In the process of working with Canada to develop a mutual recognition program for liquid-measuring 
devices, NTEP and Measurement Canada noted a difference in requirements for price computations.  Canada currently 
requires that total price computations be based upon quantities no greater than 0.001 gallon or 0.01 liter.  This conflicts 
with Handbook 44 requirements.  The Sector addressed this item to determine if it should send a recommendation to the 
S&T Committee to modify S.1.6.5.2. in an effort to harmonize Handbook 44 with Canada’s existing policy and, thus, 
facilitate NTEP testing by Canada.  The proposed changes are as follows: 
 

S.1.6.5.2.  Money-Value Divisions, Digital.- A computing type device with digital indications shall comply with 
the requirements of paragraph G-S.5.5. Money Values, Mathematical Agreement, and the total price 
computation shall be based on quantities not exceeding 0.05 0.01 L for devices indicating in metric units and 
0.01 0.001-gal. intervals for devices indicating in inch-pound units. 

 
Discussion:  NIST informed the Sector that Canada will soon begin testing retail motor-fuel dispensers for NTEP. The 
Sector acknowledged that modifying S.1.6.5.2. to agree with Canada’s requirements would reduce the time required for 
Canada to perform tests for NTEP.  None of the device manufacturers represented at the meeting believed that the 
proposed changes would create difficulties for their company; however, they were reluctant to provide an official position 
until they checked back with their respective companies.  The Sector categorized this as a non-critical housekeeping issue.  
Consequently, the Sector did not see an urgency to act on this issue. 
 
The Sector discussed the possibility of submitting a proposal to the S&T Committee to change Handbook 44 to require 
total price computations be based upon quantities no greater than 0.001 gallon or 0.01 liter instead of 0.01 gallon or 0.05 
liter. 
  
Conclusion:  Since several Sector members needed to do more research on the potential effects of the proposed 
amendments, the Sector postponed forwarding a proposal to the S&T Committee.  Sector members agreed to review the 
issue within their own organizations and provide feedback to Dick Suiter or Tom Ahrens prior to the 1999 NCWM 
Interim Meeting.   
 
14.  Width of Index on Indicator  
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Source:  Richard Suiter (NIST) 
 
Background:   In the process of working with Canada to develop a mutual recognition program for liquid-measuring 
devices, NTEP and Measurement Canada noted a difference in requirements for indicators and graduations.  Canada 
requires that the index of an indicator is no wider than the narrowest graduation.  The reciprocal requirement in Handbook 
44 states that “the index of an indicator shall not be wider than the width of the widest graduation.”  In an effort to 
harmonize the Handbook 44 code for liquid-measuring devices with Canada’s code for liquid measuring devices, the 
Sector was asked to consider modifying paragraph S.1.5.3.(a). as follows to be consistent with the Canadian requirement.  
 
The Sector was asked to consider suggesting that the S&T Committee modify S.1.5.3. (a) as follows:   
 

(a) The index of an indicator shall not be wider than the width of the widest narrowest graduation.   
 
Discussion: The Sector determined that this issue will not affect most devices manufactured today.  One manufacturer 
that still builds mechanical registers for commercial measuring devices is the Veeder-Root Company, and the Sector does 
not believe that their equipment will be significantly impacted.   
 
Conclusion:  The Sector agreed to forward following proposed change to paragraph S.1.5.3.(a). 
  

(a) The index of an indicator shall not be wider than the width of the widest narrowest graduation.   
 
Manufacturers are encouraged to forward comments on this issue to the S&T Committee. 
 
15.  Power Failure Requirements 
  
Source:  Richard Suiter (NIST)  
 
Background:  Publication 14 requires that audit trail information is retained for at least 30 days if power is removed from 
a device.  The reciprocal Canadian requirement requires that this information is retained for at least 7 days.  The Sector 
addressed this item to determine if, in an effort to harmonize NTEP policy with Canada’s policy for liquid-measuring 
devices, the 30-day requirement should be reduced to 7-day test to determine the stability of memory in a device in the 
event of a power failure. 
 
Discussion: The Sector acknowledged that Publication 14 specifies that audit trail information must remain in non-
volatile memory for at least 30 days in the event of a power failure.  Comments indicated that manufacturers usually 
design devices to store information for much longer than 30 days.  The Sector also noted that, when the Sector developed 
the current power failure criteria for audit trail information, NTEP did not routinely perform power-failure testing to 
verify compliance with the criteria; rather, the manufacturer provided information to NTEP to demonstrate compliance 
with the criteria. 
 
Conclusion: The Sector agreed that, although NTEP testing does not routinely require testing to verify compliance with 
this criteria, if a laboratory seeks to have a device type evaluated for recognition by both NTEP and Measurement 
Canada, a 7-day test may be performed.  
 
16.  Testing Requirements for Credit Card Readers Installed in Retail Motor-Fuel Dispensers 
 
Source:  Richard Suiter (NIST) 
 
Background:  NTEP was asked to clarify the authorization procedure for retail motor-fuel dispensers equipped with card 
readers.  The concern that prompted the question was that customers were found driving off from gasoline pumps without 
paying; these customers thought that they paid for their gas using a credit/debit card after inadvertently cancelling their 
credit card transaction prior to dispensing product, thereby authorizing a cash sale.  
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Discussion and Conclusion: After discussing the concern, the Sector decided that NTEP testing cannot prevent the stated 
problem.  Consequently, no changes are required to Publication 14 to address credit card readers installed in retail motor-
fuel dispensers.  
 
17.  Mass Flow Meter Test Procedures  
 
Source:  Thomas Ahrens (NIST) 
 
Background:  NTEP periodically receives complaints that the checklist for mass flow meters is confusing.  These 
complaints often originate when a manufacturer does not agree with the NTEP laboratory interpretation of a portion of the 
checklist during the type evaluation of their mass flow meter.  The Sector was asked to establish a plan to clarify the 
checklist to assure manufacturers that the NTEP laboratories apply uniform test criteria to each mass flow meter tested. 
 
Discussion and Conclusion: The Sector agreed that the mass flow meter checklist is confusing and does not address 
every test that NTEP may perform (i.e. vehicle-tank meter tests).  The Sector appointed a workgroup to review the liquid-
measuring device checklist to identify sections that need revisions.  The workgroup consists of Andre Noel 
(Schlumberger), chairman; Wade Mattar (Foxboro); and Thomas Ahrens (NIST). Will Wotthlie (MD) and Ron Murdock 
(NC) will provide assistance to the workgroup, if necessary. By the 1999 NCWM Interim Meeting, the workgroup will 
develop specific goals and deadlines for accomplishing the revisions.  The workgroup will recommend changes to the 
Sector at its next meeting.  While reviewing the checklist, the workgroup will also form a list of changes for Handbook 44 
that they will forward to the S&T Committee after allowing the Sector to review the recommendations.   
 
18.  Adding Volume Measurement to Existing Mass Flow Meter Certificates 
 
Source:  1997 NCWM Specification and Tolerances Committee Agenda 
 
Background:  In 1997, the NCWM voted to allow mass flow meters to indicate in either mass or volume units of 
measurement.  At its 1997 meeting, the Sector agreed that NTEP Certificates of Conformance (CC) can cover mass flow 
meter applications with mass and volume modes of indication; however, the mass flow meter must be tested while 
indicating in each mode.  On November 10, 1997, Thomas Ahrens (NIST), technical advisor, sent each Sector member a 
ballot to exempt mass flow meters from a follow-up test to add volume units to an active mass flow meter CC which only 
covers mass units of measurement.  The Sector approved the ballot.  A second ballot went out on February 20, 1998.  This 
ballot asked the Sector to consider three issues:  
1) Which products does NTEP have to test to add volume units to a mass flow meter CC;  
2) Which meter sizes does NTEP have to test to add volume units to a mass flow meter CC; and  
3) Is gravimetric testing appropriate to add volume units to a mass flow meter CC? 
 
The Sector did not approve any of the issues on the second ballot.  Consequently, the Sector needed to clarify the amount 
of testing that NTEP performs to cover both mass and volume units on a mass flow meter CC. 
 
Discussion:  The Sector recognized that NTEP received a very poor response to the second ballot sent to the Sector.  The 
technical advisor reported to the Sector that based upon the number of abstentions and the comments received with the 
second ballot, it appears that many Sector members do not fully understand the Coriolis mass flow meter technology, nor 
the issues on the ballots.  The Sector indicated that two issues should be clarified before they can make additional 
decisions: 
1) Written test procedures are needed to perform volume tests with mass flow meters. 
2) Appropriate methods for determining the density of the product metered during the test must be determined. 
 
Conclusion:  The NTEP laboratory must test a mass flow meter with products as outlined in the family of products table 
to include volume units of measurement on a mass flow meter CC.  This policy applies regardless of whether or not the 
meter is covered by an existing CC for mass units and would result in re-testing products that were previously tested in 
the mass mode, in the volume mode. 
 
Testing to add volumetric units to a MFM CC can be done volumetrically using volumetric test procedures used for other 
volumetric meters or gravimetrically using gravimetric test procedures outlined in Publication 14 and the minimum test 
criteria (kinds and number of tests) outlined for mass flow meters.  The method used to determine density for gravimetric 
tests will be reviewed by NTEP on a case-by-case basis to allow the manufacturer flexibility in determining density for 
various product types and applications.  Testing will not result in an approval of the density indication feature on the CC.  
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(Note:  Each test will consist of only an initial test, and will not include a subsequent test.  Comments were also received 
indicating that , due to the complexity of the issues and the confusion among Sector members, the issues should be 
discussed at the next Sector meeting rather than attempting to resolve the issues by letter ballot.  To add volume units, the 
test of only one meter size is required to cover the whole family of meter sizes listed on the original CC.) 
 
The technical advisor will document test procedures to test mass flow meters volumetrically using the existing 
Examination Procedure Outlines as a template.  The following people volunteered to review the procedures prior to 
submitting them to the Sector for review: Andre Noel (Schlumberger), Mike Keilty (Micro Motion), Bob Traettino 
(Liquid Controls), Ken Hoffer (Hoffer Flow Controls), Wade Mattar (Foxboro), Will Wotthlie (MD), Steve Cook (CA), 
and Debbie Joines (Dresser-Wayne).   
 
19.  Correcting Existing Mass Flow Meter Certificates  
 
Source:  Thomas Ahrens (NIST) 
 
Background:  Several of the existing mass flow meter Certificates of Conformance (CC) were issued using ad hoc test 
requirements.  Based upon these ad hoc test requirements, several companies received more products and meter 
applications on their CCs than the current mass flow meter checklist allows.  In order to create a level playing field for the 
mass flow meter manufacturers, NTEP decided to update and reissue all of the existing mass flow meter CCs to satisfy 
the current NTEP requirements.  NTEP will provide several options for manufacturers to retain products and applications 
on their Certificate(s) of Conformance.   
 
This issue was included on the agenda as an information item; however, the Sector was invited to comment on the issue 
of how to correct inconsistencies on existing mass flow meter Certificates of Conformance. 
 
Discussion:  Four of the five manufacturers that held CCs for mass flow meters were present at the meeting.  Several 
Sector members requested that the NIST OWM reconsider its decision to update existing CCs.  One manufacturer argued 
that NTEP should not expand CCs to cover products and applications that NTEP has not tested.  The opposing argument 
was that removing products and applications from existing CC(s) would impose an unfair burden on manufacturers.  The 
Sector discussed whether or not NTEP should consider weights and measures data collected during routine field 
evaluations to include vehicle-tank meter applications or additional meter sizes on a mass flow meter CC.  One 
manufacturer asked NIST OWM to consider accepting test data collected in Canada.  The Sector finished the discussion 
by taking an informal vote to provide NIST OWM with feedback on how the Sector believes the CCs should be updated.  
The two approaches voted on were: (1) the approach outlined in a September 16 letter from Thomas Ahrens to holders of 
mass flow meter CCs and State Directors, which permitted manufacturers to supply test data to update their CC; and (2) 
revise each CC based on NTEP testing already performed on the device to reflect criteria adopted by the Sector at the 
Sector meeting.  The results of the informal vote were as follows: 
 
Approach 1:  Allow addition test information as outlined in the September 16 letter: 
 For:  7  Against:  6 
 
Approach 2:  Do not allow additional data.  Issue CCs based upon previous NTEP tests: 
 For:  8  Against:  6 
 
Conclusion:  The Sector did not reach a consensus on a single approach to update the CCs.  NTEP management will 
consider the comments in working to correct the inconsistencies among the existing mass flow meter CCs, and agreed to 
notify CC holders of the approach to be used, whether or not there would be changes to the original approach.  NTEP 
appreciates the Sector’s time in reviewing the issue.   
 
20.  Family of Products Table for Mass Flow Meters 
 
Source:  Andre Noel (Schlumberger) 
 
Background:  At its 1997 meeting, the Sector agreed to apply the Family of Products Table for Positive Displacement 
Meters to mass flow meter evaluations until a better family of products table was developed.  Andre Noel submitted a 
proposal to the Sector to consider a redesigned table that he believed better identified the significant parameters of 
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Coriolis mass flow meters.  The table organized the liquids measured by mass flow meters into five classifications: 
Alcohols/Glycols/Water/Water Mixes thereof; Compressed Gases (Liquefied); Agricultural Liquids (Fertilizers and 
Chemicals); Petroleum Products/Solvents/Herbicides; and Agricultural Liquids (Fertilizer Suspensions and Herbicide 
Flowables). 
 
Discussion:  Andre Noel presented his table to the Sector. The Sector reviewed the table and commented that the table 
needed revisions.  Measurement Canada noted that they have collected mass flow meter test data for twelve years.  
Canada’s testing indicates that temperature, pressure, and specific gravity are more significant factors with respect to 
meter performance than product classification.  Based upon this information, the Sector produced a revised table based 
upon the normal temperature, pressure, and specific gravity of the product as it is delivered.  The Sector developed the 
following classifications for products metered with direct mass flow meters: normal liquids, compressed gases, 
compressed liquids, cryogenic liquids, and heated liquids.  The Sector agreed that specific mass flow meter tolerances are 
needed for heated products. 
 
Conclusion:  Add the following to the Technical Policy Section of Publication 14 for Liquid-Measuring Devices. 
 

When submitting a direct mass flow meter for evaluation, the manufacturer must specify the product or product 
group for which the meter is being submitted.  To cover a product group, NTEP tests must be conducted with 
two liquids within the product group.  Upon completion, a range of specific gravities between the specific 
gravities of the two liquids attained within the product group will be covered on the Certificate of Conformance 
(CC).  The specific gravity range within the product group can be expanded by conducting an NTEP test with a 
liquid of higher or lower specific gravity than is covered on the existing CC.   
 
The above does not apply to the following product groups: compressed gases, compressed liquids, and cryogenic 
liquids.  In the case of these product groups, only one liquid within each group is required to undergo an NTEP 
evaluation and, upon completion, the entire product group will be covered on the existing CC.   
 
Multi-product applications (that is, applications in which the meter will be used without a change to zero or 
calibration to dispense different products which vary in specific gravity by more than 0.1) must include a 
multi-product test.  The multi-product test will be performed on the meter without a change to zero or calibration 
using multiple products having a difference in specific gravity of at least 0.2.  For devices which will be used to 
dispense multiple products having a specific gravity range greater than 0.2, the multi-product testing must be 
performed over the anticipated range before multi-product applications will be included on the CC.  For the 
multi-product testing, throughput testing will be performed on one or a combination of the products; testing for 
the subsequent test will be conducted on both products.  Multi-product testing requirements do not apply to 
meters used to dispense a product such as propane in which the density varies in normal operation.   

 
The Sector agreed that specific tolerances are needed in the Mass Flow Meters Code for heated product applications.  The 
Sector commented that it may also be appropriate for the S&T Committee to consider revising the tolerances for other 
meter technologies used to measure heated products.  Consequently, the Sector agreed to delay further NTEP testing of 
mass flow meters delivering heated products until the S&T Committee revises Handbook 44.  Editors Note:  This 
decision does not preclude weights and measures jurisdictions from regulating mass flow meters dispensing heated 
products.  Jurisdictions may wish to perform their own type evaluation testing using existing requirements in the liquid-
measuring device and mass flow meter codes until such time that NTEP resumes testing of meters with these products.   
 
The Sector approved the following family of products table for direct (as opposed to inferred) mass flow meters.  
 

Direct Mass Flow Product Group Table 

Product Groups Typical Products Specific Gravity Minimum Test Requirements to 
Cover Entire Subgroup* 

Normal Liquids Water, Alcohols, Glycols, 
Water Mixes thereof, 
Agricultural Liquids, 
Fertilizers, Chemicals, 
Petroleum Solvents, 
Herbicides, and Suspensions 

0.7 to 2.5 Test with one liquid having a 
specific gravity of 0.7 
Test with one liquid having a 
specific gravity of 2.5 
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Compressed Liquids Propane, Butane, Freon 11, 
Freon 12, Freon 22, NH3, etc.   

0.5 to 0.68 Test with one product having a 
specific gravity at any point 
within the range 0.5 to 0.68 

Compressed Gases CNG 0.6 to 0.8 Test with one product having a 
specific gravity at any point 
within the range 0.6 to 0.8 

Cryogenic Liquids 
(BP 152 °C) and 
Liquid Natural Gas 

Liquefied Oxygen, Nitrogen, 
etc.   

 
0.07 to 1.4 

Test with one liquid having a 
specific gravity at any point 
within the range 0.07 to 1.4.   

Heated Products (above 
50 °C)** 

Bunker C, Asphalt, etc.   0.8 to 1.2 Test with one liquid having a 
specific gravity of 0.8 
Test with one liquid having a 
specific gravity of 1.2 

* If only a single product is selected for test, the resulting CC will cover only that product.   
The manufacturer may select liquids having a narrower range than that specified in the subgroup; in this case, the CC will 
be limited to subgroup products falling within the revised specific gravity range.   
The manufacturer may select liquids having a wider range than that specified in the subgroup; in this case, the CC will 
cover subgroup products over the wider specific gravity range.   
** NTEP does not presently evaluate heated products. 
Note:  This table is not intended to be limiting nor all inclusive; manufacturers may select products not reflected in the 
table.  Such products will be addressed on a case-by-case basis and will result in expansion of subgroup ranges as 
appropriate.   
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21.  Maximum Flow Rate Covered on Certificates 
 
Source:  Andre Noel (Schlumberger) 
 
Background:  The Sector was asked to consider modifying Paragraph D of the Publication 14 Liquid Measuring Device 
Technical Policy as follows:   
 

D.  Flow Rates Listed on Certificates of Conformance 
… 
If that same size of meter has already been selected and tested on some product (e.  g.  water), then another test 
of that size of the meter selected for testing is already covered on a Certificate of Conformance the meter would 
have to either meet 80 percent of the maximum flow rate marked on the meter or 80 percent of the maximum 
flow rate for the installation.   

 
Discussion:  The Sector questioned the intent of this change.  Mr. Noel explained that his understanding of Section D is 
that meters covered on a Certificate of Conformance (CC), whether or not that meter size was tested, only have to meet 
the 80 percent of the maximum flow rate marked on the meter or 80 percent of the maximum flow rate for the installation, 
for an NTEP test. 
 
Conclusion:  The Sector agreed to delete current sections D and E of the Technical Policy Section of the 
Liquid-Measuring Devices Checklist in Publication 14 and replace them with the following:   
 

D.   Meter Sizes and Flow Rates to be Included on a Certificate of Conformance 
 
If there are more than three meter sizes in a family, to cover a family of meters on a Certificate of Conformance, 
the largest and smallest meters in the family shall be submitted for type evaluation.  It is suggested that these 
meters represent the meter with the lowest minimum rated flow and the meter with the highest rated flow rate.  
Depending upon the range between the largest and smallest meters, additional meters may be required to be 
submitted for testing.   
 
Based upon the test of a meter (or meters) of only one size, meters one size larger and one size smaller than the 
meter that is tested and meeting the following criteria may be covered by the Certificate:   
 
1.   meter sizes with rated maximum flow rates of 50 percent to 200 percent of the rated maximum flow rate of 
the meter tested; 
2.   meter sizes with rated minimum flow rates of 50 percent to 200 percent of the rated minimum flow rate of 
the meter tested.   
 
The maximum flow rate achieved in an installation is considered to be 80 percent of the maximum flow rate to 
be listed on the Certificate of Conformance.   
 
E.   Installations Selected for Type Evaluation:   
 
Site requirements for tests to add new products and/or sizes to an existing CC:   
 
1.   For tests of a meter size not previously covered on the CC (through testing or through the guidelines 
outlined for meter sizes above), the installation selected for test must achieve at least 80 percent of the meter’s 
rated maximum flow rate.   
 
2.   If the size of meter selected for test was previously tested under the CC with another product, then there are 
no minimum requirements with respect to the flow rates to be achieved in the installation selected for testing.   
 
3.   If the size of meter selected for test was covered based on the guidelines outlined for meter sizes not 
previously tested under the CC with another product, then the installation selected for test must achieve at least 
40 percent of the meter’s rated maximum flow rate; otherwise, the site is inappropriate for type evaluation.   
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22.  Compatibility of Electronic Devices  
 
Source:  Andre Noel (Schlumberger) 
 
Background:  Andre Noel submitted a proposal to the Sector that recommended that NTEP discontinues testing the 
compatibility of NTEP devices that are interfaced together in a measuring system.  The proposal argued that if devices do 
not communicate properly with each other the local jurisdiction will find the problem immediately when they test the 
system.  
 
Discussion:  Tina Butcher (NIST) provided the example of a retail motor-fuel dispenser that is interfaced with a console.  
After the dispenser is tested in a system that includes a console, the owner may interface the dispenser with any approved 
and compatible console.  The Field Evaluation and Permanence Tests for Metering Systems at the end of the LMD 
Checklist in Publication 14 require that devices such as consoles are tested as part of a measuring system.  Andre began to 
describe his situation with the help of several of the NTEP laboratories.  Since his particular situation is proprietary in 
nature, Andre was unable to share specific information about the system that he may test.  Other manufacturers had a 
concern with making changes to a policy that they were required to follow that required a significant investment of time 
and money in testing systems very similar to the system that Andre described. 
 
Conclusion:  The Sector was unable to fully discuss this item because the submitter was reluctant to discuss proprietary 
information that initiated the agenda item.  Consequently, the Sector did not reach a consensus on the proposal.  The 
Sector agreed that the current permanence test criteria included in Publication 14 are appropriate.  The Sector also noted 
that many manufacturers have been required to complete the 30-day permanence tests as outlined in the example 
presented, and such tests are typically note that expensive. 
  
23.  Special Test Requirements for Vehicle Mounted Mass Flow Meter Installations 
 
Source:  Andre K.  Noel (Schlumberger) 
 
Background:  Since Publication 14 does not currently include specific test criteria for vehicle mounted mass flow meters, 
NTEP needs to develop specific test criteria so that manufacturers may cover vehicle mounted applications on their 
Certificates of Conformance (CC).  
 
Discussion and Conclusion: The Sector was unable to discuss this issue due to a lack of time.  During discussion of 
Agenda Item 17, it was noted that the subgroup established to review the mass flow meter checklist in Publication 14 
should consider this item in its review.   
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1. Update to NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 
Background:  In July 1999, the 84th National Conference on Weights and Measures (NCWM) adopted the following 
items that will be reflected in the 2000 edition of NIST Handbook 44 and NCWM Publication 14.  These items are part of 
the agenda to inform the Measuring Sector of changes that immediately affect the National Type Evaluation Program 
(NTEP) policy and procedures. 
  
A) G.S.1. Identification; Serial Number 
 
Handbook 44 Changes:   
 

G-S.1.  Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect, shall be clearly and permanently marked for the purposes 
of identification with the following information: 
 
(a)  the name, initials, or trademark of the manufacturer or distributor; 
 
(b)  a model designation that positively identifies the pattern or design of the device; 
 
(c) except for equipment with no moving or electronic component parts, a non-repetitive serial number; and 
[Nonretroactive as of January 1, 1968] 
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(d) the serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies the 
number as the required serial number, and; 
Nonretroactive as of January 1, 1986] 
 
(e) the serial number shall be prefaced by the words “Serial Number” or an abbreviation of that term.  
Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and abbreviations for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, Ser. No, and S No.). 
[Nonretroactive as of January 1, 2001] 
 
The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, and 1999) 

 
Corresponding Changes to Publication 14:  
 
Modify Liquid-Measuring Devices Checklist paragraph 1.1.3 as follows: 
 

1.1.3. The serial number must be prefaced with words or an abbreviation that clearly identifies it as the 
serial number.  The serial number shall be prefaced by the words “Serial Number” or an 
abbreviation of that term.  Abbreviations for the word “Serial” shall, as a minimum, begin with 
the letter “S,” and abbreviations for the word “Number” shall, as a minimum, begin with the 
letter “N” (e.g., S/N, SN, Ser. No, and S No.). 

 
Modify Electronic Cash Registers Interfaced with Retail Motor-Fuel Dispensers Checklist paragraph 1.4 as follows: 
 

1.4 The serial number shall be prefaced by words, an abbreviation, or a symbol that clearly identifies the 
number as the serial number.  The serial number shall be prefaced by the words “Serial Number” or 
an abbreviation of that term.  Abbreviations for the word “Serial” shall, as a minimum, begin with 
the letter “S,” and abbreviations for the word “Number” shall, as a minimum, begin with the letter 
“N” (e.g., S/N, SN, Ser. No, and S No.). 

 
Discussion:  The technical advisor reviewed the changes the made to Handbook 44 paragraph G-S.1. at the 1999 Annual 
Meeting of the NCWM.  There were no comments from the Sector.  The Sector agreed to modify the 2000 edition of 
Publication 14 as noted above to reflect changes made to paragraph G-S.1. 
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B) Table S.2.2. Categories of Device and Methods of Sealing 
 
Handbook 44 Changes:  At its 1999 Annual Meeting, the NCWM voted to amend Table S.2.2. of  the Liquid-Measuring 
Devices Code as follows to clarify the application of Category 2 and Category 3 requirements: 
 

Table S.2.2. Categories of Device and Methods of Sealing 

Categories of Device Method of Sealing 

Category 1: No remote configuration 
capability. 

Seal by physical seal or two event counters: one for calibration 
parameters and one for configuration parameters. 

Category 2: Remote configuration capability, 
but access is controlled by physical hardware. 
 
Device shall clearly indicate that it is in the 
remote configuration mode and record such 
message if capable of printing in this mode. 
 
[Category 2 applies only to devices 
manufactured prior to January 1, 2005.  
Devices with remote configuration capability 
manufactured after that date must meet the 
sealing requirements outlined in Category 3.  
Devices without remote configuration 
capability manufactured after that date will be 
required to meet the minimum criteria outlined 
in Category 1.] 
[Nonretroactive as of January 1, 2005] 

[The hardware enabling access for remote communication must 
be on-site.  The hardware must be sealed using a physical seal or 
an event counter for calibration parameters and an event 
counter for configuration parameters.  The event counters may 
be located either at the individual measuring device or at the 
system controller; however, an adequate number of counters 
must be provided to monitor the calibration and configuration 
parameters of the individual devices at a location.   If the 
counters are located in the system controller rather than at the 
individual device, means must be provided to generate a hard 
copy of the information through an on-site device.]* 
[*Nonretroactive as of January 1, 1996] 

Category 3: Remote configuration capability 
access may be unlimited or controlled through 
a software switch (e.g., password). 
 
The device shall clearly indicate that it is in the 
remote configuration mode and record such 
message if capable of printing in this mode or 
shall not operate while in this mode. 
[Nonretroactive as of January 1, 2001] 
 
Category 3 will be modified in 2005 to apply to 
Nonretroactive as of January 1, 2005 all devices 
with remote configuration capability must 
comply with the sealing requirements of 
Category 3. 

An event logger is required in the device; it must include an 
event counter (000 to 999), the parameter ID, the date and time 
of the change, and the new value of the parameter.  A printed 
copy of the information must be available through the device or 
through another on-site device.  The event logger shall have a 
capacity to retain records equal to ten times the number of 
sealable parameters in the device, but not more than 1000 
records are required.  (Note:  Does not require 1000 changes to 
be stored for each parameter.) 

[Nonretroactive and enforceable as of January 1, 1995.] 
(Table added 1993) (Amended 1995, and 1998, and 1999) 
 
The Sector should note that similar changes were adopted to Table S.3.5. Categories of Device and Methods of Sealing in 
the Mass Flow Meters Code because both technologies are used in comparable applications and, therefore, are held to 
similar requirements. 
 
Corresponding Changes to Publication 14: 
 
Amend the sealing requirements of Category 3 Devices in Section 2.16 Graduations, Indications, and Recorded 
Representations of the Liquid-Measuring Devices Checklist as follows: 
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Category 3 Devices (Unlimited Remote Configuration Capability) 
 
All devices with remote communication that are manufactured after January 1, 1999 must meet the 
requirements outlined for Category 3.  Access to change the configuration and calibration parameters 
may be unlimited, or controlled through a password, if the device meets the requirements for Category 3. 
 
• The device clearly indicates when it is in the remote configuration mode 
        or does not operate while in this mode if manufactured after January 1, 2001      Yes    No  NA 

 
 • The device is equipped with an event logger.          Yes    No  NA   

 
• The event logger automatically retains the identification of the parameter changed,  

the date and time of the change, and the new value of the parameter.   Yes    No  NA  
 
Amend Section 2. of the General Requirements for Metrological Audit Trails in Appendix A Minimum Requirements for 
Audit Trails for Category 2 Devices of the Liquid-Measuring  Devices Checklist as follows: 
 

For Category 2 and Category 3 devices: When a remotely configurable device is in the remote 
configuration mode, that is, capable of receiving changes to sealable parameters, the device shall either: 
a. not indicate or record (if equipped with a printer) ; or 
b. provide a clear and continuous indication that it is in remote configuration mode.  Any printed ticket 

or receipt shall include a message with each ticket or receipt that the device is in the calibration mode. 
 
The modified criteria shown above will appear in the next edition of Publication 14. 
 
[Editorial Note:  As per the dates specified in Table S.2.2., all references to Category 2 will be removed from the Liquid- 
Measuring Devices Checklist in Publication 14 as of 2005.] 
 
Discussion:  The Sector discussed ways to establish criteria that clearly reflect the intent of NCWM changes to Handbook 
44.  The Sector considered including in Publication 14 specific methods for devices to indicate when they are in the 
remote configuration mode.  Several Sector members were concerned that if Publication 14 criteria are too vague the 
laboratories might incorrectly require devices other than the primary indicating device to indicate when the system is in 
the remote configuration mode.  The Sector agreed that this requirement was added to Handbook 44 to alert the device 
users when the device is in the remote configuration mode.  Consequently, the Sector thought that in many applications it 
should not be necessary for backroom controllers to indicate when a device is in the remote configuration mode. 
Furthermore, devices should not enter the remote configuration mode during a transaction because this facilitates fraud.  
 
Conclusion:  The Sector agreed that the proposed language shown above adequately summarizes the latest audit trail 
requirements.  The Sector also notes that the requirements apply to all primary indicating devices, which includes dumb 
indicators, that is indicators with no intelligence.  
 
C) T.2.1.X. Tolerances for Devices Delivering Less than One Gallon 
 
The following changes to Handbook 44 are provided for the Sector’s information and to alert the NTEP Laboratories and 
manufacturers of changes to the tolerances.  Tolerances are not generally listed in the Publication 14 Checklists; therefore, 
no changes to Publication 14 are necessary. 
 
Handbook 44 Changes:   
 
At its 1999 Annual Meeting, the NCWM adopted the following new paragraph T.2.1.4. Tolerances for Devices Designed 
to Primarily Deliver Less than One Gallon to the Liquid-Measuring Devices Code in Handbook 44: 
 

T.2.1.4.  Tolerances for Devices Designed to Primarily Deliver Less than One Gallon. - Maintenance 
tolerances and acceptance tolerances shall be as shown in Table 2.  Tolerances for Slow-Flow Meters. 

 
Discussion:  The Sector reviewed the new tolerances for devices designed to primarily deliver less than one gallon of 
product.  The Sector did not comment on the new tolerances. 
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D)  Measurement of Asphalt 
 
The following changes to Handbook 44 are provided for the Sector’s information and to alert the NTEP Laboratories and 
manufacturers of changes to the tolerances.  Tolerances are not generally listed in the Publication 14 Checklists; therefore, 
no changes to Publication 14 are necessary. 
 
Handbook 44 Changes: 
 
At its 1999 Annual Meeting, the NCWM adopted the following new paragraph T.2.3.2. Measurement of Asphalt to 
Section 3.30 of the Liquid–Measuring Devices Code and renumbered existing paragraphs T.2.3.2. through T.2.3.4. 
accordingly. 
 
T.2.3.2.  Measurement of Asphalt. – Maintenance tolerances and acceptance tolerances shall be: 
 

 Acceptance Maintenance 
Asphalt below 50 °C 0.2 % 0.3 % 
Asphalt above 50 °C 0.3 % 0.3 % 

 
Discussion: The Sector reviewed the new tolerances for meters used to measure asphalt.  The Sector did not comment on 
the newly adopted tolerances. 
 
E)  S.3.3.  Vapor Elimination, Accuracy Classes for Mass Flow Meter Applications, and Testing Procedures 
 
The following changes to Handbook 44 are provided for the Sector’s information and to alert the NTEP Laboratories and 
manufacturers of changes to the tolerances.  Tolerances are not generally listed in the Publication 14 Checklists; therefore, 
no changes to Publication 14 are necessary. 
 
[Editorial Note:  A note similar to that found under the Field Evaluations and Permanence Tests for Vehicle Tank Meters 
will be added to the corresponding Publication 14 Section for Mass Flow Meters to reflect the new paragraph N.] 
 
Handbook 44 Changes:  At its 1999 Annual Meeting, the NCWM adopted modifications to paragraph S.3.3.Vapor 
Elimination and Table T.2. Accuracy Classes for Mass Flow Meter Applications, and added a new paragraph N.6. Testing 
Procedures to the Mass Flow Meters Code as follows.  (Note:  Changes shown in Table T.2. below also include changes 
described in Sector Agenda Item 1(F)) 
  

S.3.3.  Vapor Elimination. - A liquid-measuring instrument or measuring system shall be 
equipped with an effective vapor or air eliminator gas extractor or other effective means, 
automatic in operation, to prevent the measurement of vapor and air that result in errors 
greater than the tolerance for the minimum measured quantity (see N.1.).  Vent lines from 
the air or vapor eliminator shall be made of metal tubing or some other suitable rigid 
material.  
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Table T.2. Accuracy Classes for Mass Flow Meter Applications 

Accuracy Class Application or Commodity Being 
Measured 

Acceptance 
Tolerance 

Maintenance  
Tolerance 

Special Test 
Tolerance 

0.3 Loading rack meters, vehicle-tank 
meters, home heating oil, heated 
products (except asphalt above 50 °C ) 
asphalt below 50 °C,  milk and other food 
products, large capacity motor-fuel 
dispensers (maximum discharge flow 
rates greater than 100 L or 25 gallon per 
minute), all other liquid applications not 
shown in the table where the minimum 
delivery is at least 700 kg (1500 lb) 

 
 
 

0.2% 

 
 
 

0.3% 

 
 
 

0.5 % 

0.3A Asphalt above 50 °C 0.3 % 0.3 % 0.5 % 
0.5 Small capacity (retail) motor-fuel 

dispensers, agri-chemical liquids, all 
other liquid applications not shown in the 
table 

 
0.3% 

 
0.5% 

 
0.5 % 

1.0 Anhydrous ammonia, LP Gas (including 
vehicle tank meters) 

0.6 % 
 

1.0 % 
 

1.0 % 

2.0 Compressed natural gas as a motor fuel 1.5% 2.0% 2.0 % 
2.5 Cryogenic liquid meters, liquefied 

compressed gases other than LP Gas 
 

1.5% 
 

2.5% 
 

2.5 % 
 

N.6.  Testing Procedures. 
 
N.6.1.  Normal Tests. -  The normal test of a meter shall be made at the maximum discharge rate 
developed by the installation.  Any additional tests conducted at flow rates down to and including the 
rated minimum discharge flow rate shall be considered normal tests. 
 
N.6.2.  Special Tests.  -  Special tests to develop the operating characteristics of a meter and any special 
elements and accessories attached to or associated with the device, shall be made as circumstances require.  
Any test except as set forth in N.6.1. shall be considered a special test.  Special test of a measuring system shall 
be made to develop operating characteristics of the measuring systems during a split compartment delivery.  
(See Table T.2.) 

 
Corresponding Changes to Publication 14:   
 
Add new paragraphs 37.1 and 37.2 Vapor Elimination as follows and renumber existing paragraphs 37.1 through 37.11: 

 
37. Measuring Element 

 
Code Reference:  S.3.3. Vapor Elimination 
 
37.1 A mass flow metering system shall be equipped with a vapor or air eliminator or other automatic 

means to prevent the passage of vapor and air through the meter. 
 
37.2 Vent lines from the air or vapor eliminator (if present) shall be made of metal tubing or other 

rigid material to prevent the lines from being pinched closed and re-opened without being 
detected. 

 
Add a note to Section M.  Permanence Tests for Mass Flow Meters to reflect new Handbook 44 paragraph N.6. Testing 
Procedures. 

 
Note:  The normal test of a mass flow metering system shall be made at the maximum discharge rate 
developed under the conditions of the installation.  Any additional tests conducted at flow rates down to and 
including one-half of the sum of the maximum discharge flow rate and the rated minimum discharge flow 
rate shall be considered normal test.  (Code reference N.6.) 

 
Discussion: The Sector reviewed the modifications to Handbook 44 Mass Flow Meters Code paragraph S.3.3. Vapor 
Elimination, Table T.2. Accuracy Classes for Mass Flow Meter Applications, and N.6. Testing Procedures, and other 
application tolerances.  The Sector did not comment on the newly adopted applications and corresponding tolerances. 
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F) Heated Products Metered with Mass Flow Meters 
 
The following changes to Handbook 44 are provided for the Sector’s information and to alert the NTEP Laboratories and 
manufacturers of changes to the tolerances.  Tolerances are not generally listed in the Publication 14 Checklists; therefore, 
no changes to Publication 14 are necessary. 
 
Handbook 44 Changes:  At its 1999 Annual Meeting, the NCMW adopted the following changes to paragraphs T.1 and 
T.2 and to Table T.2. to recognize mass flow meter applications dispensing heated products (Note:  Changes shown in 
Table T.2. below also include changes described in Sector Agenda Item 1(E)) 
 
 

T.1.  Tolerances, General. 
(a) The tolerances apply equally to errors of underregistration and errors of overregistration. 
(b) The tolerances apply to all products at all temperatures between 10 °C to 50 °C, inclusive, measured 
at any flow rate within the rated measuring range of the meter. 
 
T.2.  Tolerances. - The tolerances for mass flow meters for specific liquids, gases, and applications are 
listed in Table T.2. 
(Amended 1994 and 1999) 

 
Table T.2. Accuracy Classes for Mass Flow Meter Applications 

Accuracy Class Application or Commodity Being 
Measured 

Acceptance 
Tolerance 

Maintenance  
Tolerance 

Special Test 
Tolerance 

0.3 Loading rack meters, vehicle-tank 
meters, home heating oil, heated 
products (except asphalt above 50 °C ) 
asphalt below 50 °C,  milk and other food 
products, large capacity motor-fuel 
dispensers (maximum discharge flow 
rates greater than 100 L or 25 gallon per 
minute), all other liquid applications not 
shown in the table where the minimum 
delivery is at least 700 kg (1500 lb) 

 
 
 

0.2% 

 
 
 

0.3% 

 
 
 

0.5 % 

0.3A Asphalt above 50 °C 0.3 % 0.3 % 0.5 % 
0.5 Small capacity (retail) motor-fuel 

dispensers, agri-chemical liquids, all 
other liquid applications not shown in the 
table 

 
0.3% 

 
0.5% 

 
0.5 % 

1.0 Anhydrous ammonia, LP Gas (including 
vehicle tank meters) 

0.6 % 
 

1.0 % 
 

1.0 % 

2.0 Compressed natural gas as a motor fuel 1.5% 2.0% 2.0 % 
2.5 Cryogenic liquid meters, liquefied 

compressed gases other than LP Gas 
 

1.5% 
 

2.5% 
 

2.5 % 
 

 
Discussion: The Sector reviewed the new tolerances for mass flow meters used to measure asphalt and other heated 
products.  The Sector did not comment on the newly adopted tolerances. 
 
2. Identification of Model Number 
 
Source:  NCWM Specifications and Tolerances (S&T) Committee 
 
Background: At the 1999 NCWM Annual Meeting, the S&T Committee considered amending G-S.1. (b) to include the 
word “model” to clearly identify the model designation on a device.  Based on industry comments, the S&T Committee 
acknowledged that there are many terms used internationally, such as “type,” “pattern,” “design,” and “style," to denote 
“model.”  These alternate terms are also often used in conjunction with the term “number.”  The NCWM S&T Committee  
recognized that, if no change was made to the current wording in Handbook 44, some manufacturers will not label the 
model number with a prefix that positively identifies it as the model number.  If the model number is not clearly 
identified, it is difficult for weights and measures field officials and NTEP laboratory staff to locate the model number on 
the device and subsequently the corresponding NTEP Certificate of Conformance.  The S&T Committee asked the 
NTETC Sectors and the NTEP Participating Laboratories to review the alternate terms to determine if the proposed 
modifications to paragraph G-S.1. are acceptable to both weight and measures officials and industry representatives.  
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The Sector reviewed the following proposal to modify Handbook 44 paragraph G-S.1.(b) to require a term that positively 
identifies the device model number to read as follows: 
 

G-S.1. (b) a model designation that positively identifies the pattern or design of the device; and is prefaced 
by the term “model.” 
[Nonretroactive January 1, 200X] 
 

Discussion:  The Sector agreed that current G-S.1. (b) wording is very vague and lends itself to a broad interpretation of 
what markings positively identity the model number on a device.  One Sector member noted that, while G.S.1. (b) 
currently requires that the manufacturer list the model number somewhere on the device, it does not require that the 
model number be printed on the identification plate.  The Sector considered the feasibility of requiring the model number 
to be prefaced by words such as "model," "type," "pattern," "style," and "series" on the identification plate.  The Sector 
decided that only "pattern" and "model" are appropriate terminology to identify the unique model number.  Some Sector 
members believed that printing the Certificate of Conformance Number on the identification badge would eliminate many 
of the problems that weights and measures inspectors experience when the model number is not adequately identified.  
However, several manufacturers responded that it would be impractical for them to print the certificate number on their 
devices.   
 
Conclusion:  The Sector recommends that the NCWM S&T Committee consider modifying G-S.1. (b) as follows: 
 

G-S.1. (b) a model designation that positively identifies the pattern or design of the device; and is prefaced 
by the term “model” or “pattern .” 
[Nonretroactive January 1, 200X] 

 
The Sector recommends that this requirement be non-retroactive to provide enough time for manufacturers to modify 
their identification badges. 
 
3.  Duplicate Receipts  
 
Source:  NCWM Specifications and Tolerances Committee  
 
Background:  The NCWM adopted a requirement to identify duplicate receipts generated by taximeters based on 
concerns that duplicate receipts could be used fraudulently.   In 1999, the NCWM also considered the Specifications and 
Tolerances (S&T) Committee proposal to add a new paragraph to the Handbook 44 General Code to require that all 
duplicate receipts be clearly labeled with the words “duplicate” or “copy.”   
 
During the 1999 NCWM Annual Meeting, a retail motor-fuel dispenser manufacturer indicated that Publication 14 
already addresses duplicate receipts printed by retail motor-fuel dispensing systems.  Following that meeting, the S&T 
Committee asked for input on whether the proposed requirement should apply to all device types (and, thus, be included 
in the General Code) or should apply only to specific device types such as taximeters (and thus, be included only in 
specific device codes).  The S&T Committee also agreed that it might be appropriate to develop design requirements, in 
addition to General Code paragraph G-S.2. Facilitation of Fraud, as a basis for Publication 14 criteria which prohibit 
fraudulent use of duplicate receipts.   
 
The S&T Committee noted that the latest generation of electronics already enable liquid-measuring device ticket printers 
to generate duplicate receipts such as those seen on the vehicle tank metering systems; therefore, the Committee agreed 
that it is important to establish requirements as quickly as possible to address such features.  The S&T Committee noted 
that it might be inappropriate to require the same requirements for printed and handwritten receipts.  Some NCWM 
members questioned the capability of mechanical and non-intelligent printers to provide duplicate receipt information.  
The S&T Committee asked the regional associations for input about problems officials encounter when systems have the 
capability to issue duplicate receipts. 
 
The Sector reviewed the following proposal to add new paragraph G-S.5.6.2. Duplicate Receipts to Handbook 44 General 
Code which is being considered by the S&T  Committee: 
 

G-S.5.6.2. Duplicate Receipts. -  A recording element may produce a duplicate receipt for the previous 
transaction provided the information printed is identical to the original with the exception of time issued.  The 
duplicate receipt must include the words “duplicate” or “copy.” 
[Nonretroactive as of January 1, 200X] 
 



1999 NTETC Measuring Sector Final Summary 
 

 
9 

Discussion:  The Sector considered several examples of situations where it is appropriate to issue a "duplicate" 
receipt such as a ticket unretrievably jammed into the device or a power outage.  The Sector concluded that if a 
receipt is printed at a retail motor-fuel dispenser and at the console, both receipts might be considered the original 
receipts.  Several Sector members favored printing a sequential transaction number on the receipt which would be the 
same on all of the receipts; however, one regulatory official was concerned about enforcing a requirement for 
sequential numbering of receipts.  The Sector did not believe that this prevents fraud because the customer would not 
understand the significance of the transaction number. 
  
Conclusion:  The Sector recommends that the NCWM S&T Committee consider adding specific requirements to 
each of the appropriate code sections in Handbook 44 to address duplicate receipts rather than adding a requirement 
to the General Code.  The Sector had no recommendations for additions to specific device codes. 
 
4. Width of Index and Graduations 
 
Source: 1998 NTETC Measuring Sector Meeting 
 
Background: At the 1998 Sector meeting, the Sector recommended amending paragraph S.1.5.3.(a) Width; Indicator 
Index of the Liquid-Measuring Devices Code to read as follows: 
 

S.1.5.3.  Width. 
 
(a) The index of an indicator shall not be wider than the width of the widest narrowest graduation*. 
 
(b) If the index of an indicator extends over the entire length of a graduation, it shall be of uniform width 
throughout the portion that coincides with the graduation. 
[*Nonretroactive as of January 1, 200X.] 

 
The NCWM Specifications and Tolerances (S&T) Committee included this recommendation on its 1999 Agenda.  At the 
1999 Annual Meeting, the S&T Committee considered comments that paragraph S.1.5.3. is currently correct because a 
wider index design facilitates reading of the graduation.  In contrast, when the index design is narrower than the narrowest 
graduation, reading the indication to the nearest graduation can be difficult.  The S&T Committee acknowledged that the 
position favoring current paragraph S.1.5.3. is valid; however, the uncertainties associated with reading indices when the 
graduations are obscured cause other concerns. 
  
The S&T Committee heard comments that many analog indicators are still being used; however, the proposal only applies 
to new devices.  Measurement Canada re-stated that it believes the proposal is a more appropriate design requirement for 
indices than what is presently included in Handbook 44 .  The NCWM S&T Committee also agreed that the proposal is 
more appropriate.  Unless the S&T Committee receives more data to support the existing Handbook 44 language, the 
S&T Committee will return the proposal to voting status at the 2000 NCWM Interim Meeting. 
 
Discussion:  The Sector recognized that devices that meet the more stringent requirement in proposed paragraph S.1.5.3. 
also meet the current Handbook 44 requirements.  If Handbook 44 is not modified, the NTEP Laboratories will continue 
to require the more stringent requirements for mutual recognition tests. 
 
Conclusion:  The Sector recommends that the NCWM S&T Committee collect more feedback about the proposed change 
to paragraph S.1.5.3. before the NCWM votes on this issue. 
 
5. Test Method for Card-Activated Retail Motor Fuel Dispensers 
 
Source: Gordon Johnson (Gilbarco, Incorporated) 
 
Background:  During an initial evaluation of a single hose dispenser used to meter propane, NTEP laboratory 
representatives noticed that Sections 17.2.4 and 17.2.5. of NCWM Publication 14 specified different requirements for 
single and multiple hose dispensers.  Section 17 of the Checklist for Liquid-Measuring Devices outlined one set of 
requirements for single-hose dispensers (17.2.4) and a different set of requirements for multi-hose (17.2.5) dispensers.  
The NTEP laboratories met in May 1999 and agreed to recommend that the Sector remove paragraph 17.2.4 and require 
all dispensers comply with 17.2.5.   

 
Discussion:  The Sector agreed that the wording in paragraph 17.2.5. is appropriate for all types of dispensers.  One 
NTEP laboratory pointed out that having the dispenser remain "authorized" for 15 seconds allows customers to change 
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their minds about which grade of fuel to purchase.  The Sector believes this is appropriate because it would take more 
than 15 seconds for the next customer to pull up to a dispenser and begin dispensing fuel. 
 
Conclusion:  The Sector agreed to modify Publication 14 by removing paragraph 17.2.4. and the wording  "For multi-
hose dispensers;” renumbering existing paragraphs 17.2.5. through 17.2.8.; and adding a new note to explain the term 
"handle" as follows.   

 
17.2.4.  Turn the dispenser “handle” on and use a card to authorize the dispenser. 

Turn the handle off, then on. Try to deliver product: the dispenser must not dispense. 
 
For multi-hose dispensers: 
 
17.2.54. Turn the dispenser “handle” on and use a card to authorize the dispenser. 

Turn the “handle” off.  After a period of 15 seconds, turn the “handle” on. 
Try to deliver product;  the dispenser must not dispense. 

 
Note:  The term "handle" generically refers to the handle, flapper, button, on/off switch, or other 
mechanism used to activate or deactivate the dispenser. 

 
6. Sealable Parameters for Retail Motor-Fuel Dispenser Systems 
 
Source:  California Division of Measurement Standards 
 
Background: A field inspector contacted the California Division of Measurement Standards (DMS) after discovering a 
retail motor-fuel dispenser (RMFD) with the capability to adjust RMFD blend ratio settings through a remote console.  In 
reviewing the system, the DMS determined that the fixed blend valves in the dispenser were replaced with adjustable 
electronic blend valves.  Information from the manufacturer indicated that the dispenser had an event counter for the 
blend ratio; however, the Certificates of Conformance for that dispenser and console did not cover an audit trail as the 
means for sealing electronic blend valves.  
 
During the 1999 meeting of the NTEP Laboratories, the laboratories agreed the Certificates of Conformance (CC) should 
state the category of the device under the sealing section.   
 
Discussion:   The manufacturers acknowledged there are problems with sealed parameters that were never type evaluated.  
The Sector agreed that it is important for the laboratories to have uniform interpretations about the amount of effort that is 
necessary to access the audit trail.  Uniform guidelines ensure that laboratories approve devices that allow any weights 
and measures inspector to view the audit trail.  Most of the Sector members agreed that, ideally, no more than two 
keystrokes should be required to view the audit trail, although many devices currently require more than two keystrokes.   
 
Conclusion: By the 2000 NCWM Interim Meeting, the Gasoline Pump Manufacturer's Association and Meter 
Manufacturer's Association agreed to develop reasonable test criteria for evaluating the “ease of access” to an audit trail.  
The RMFD and console controller manufacturers will review their Certificates of Conformance to determine if the 
“Sealing” section adequately addresses the category of sealing and how to access and exit the audit trail for their devices.  
If necessary, the manufacturers will supply NTEP with additional information about the audit trail. 
 
Certificates of Conformance will list the sealing feature and the category of sealing in the Standard Features and Options 
Section of the Certificate of Conformance.  The NTEP Laboratories will also list the procedure for accessing and exiting 
the security for sealable parameters under the CC “Sealing” section.  
 
7. Stationary Cryogenic Cylinder Filling 
 
Source:  California Division of Measurement Standards  
 
Background:  The California NTEP Laboratory reported problems with cryogenic products vaporizing during the type 
evaluation of a stationary cylinder-filling device.  Filling smaller cylinders with a dry hose resulted in significant errors, 
thus making the dry hose configuration unsuitable for this application.  California asked the Sector to determine if it is 
appropriate to ask the NCWM to consider amending Handbook 44 Cryogenic Liquid-Measuring Devices Code 
paragraphs S.3.2. Discharge Hose and/or UR.2.4. Drainage of Discharge Line to address operations designed for filling 
small portable containers.  In addition, the California laboratory asked the Sector to consider if dry-hose deliveries should 
be prohibited for small volume deliveries.  The NTEP Measuring Laboratories discussed this issue at their May 1999 



1999 NTETC Measuring Sector Final Summary 
 

 
11 

meeting. California Division of Measurement Standards (DMS) agreed to provide information about possible applications 
where dry hose applications might be appropriate. 
 
Discussion:  Charlie Nelson (California NTEP Laboratory/DMS) and Jeff Kelly (Hoffer Flow Controls) explained the 
process for measuring cryogenic liquids to the Sector.  They explained that keeping the product in a liquid state and 
preventing flashing of the product requires cooling the hose to the temperature of the product.  This is generally 
accomplished by circulating product back through the supply tank in a jacketed coaxial supply line; however, some of the 
product evaporates during this process of cooling the supply line.  The customer is not charged for the product that 
evaporates.  At the end of the each delivery, some product is left in the line.  The customer is charged for the product that 
remains in the hose because the overfill valve prevents additional product from entering the customer’s tank.  For safety 
reasons, product cannot remain in the hose for very long and generally is drained to the atmosphere through an open cock 
valve at the end of the hose.   
 
Conclusion:  The Sector agreed that this issue needs further development.  Charlie Nelson and the cryogenic measuring 
device manufacturers agreed to develop requirements for cryogenic measuring devices that meter liquid into cylinders.  
After developing proposed changes for Handbook 44, the group will come back to the Sector before forwarding a 
proposal on behalf of the Sector to the NCWM Specifications and Tolerances Committee.   
  
8. Discount Fueling Using a Point-of-Sale (POS) System 
 
Source:  California Division of Measurement Standards 
 
Background: Gilbarco, Incorporated and Convenient Fuel Group developed a retail motor-fuel dispensing point-of sale 
(POS) system which gives discounts on gasoline and other purchases.  The system operates by tracking purchases through 
POS systems, similar to discount plans given at supermarkets.  By tracking trends in consumer purchases, the system can 
promote sales on selected items. 
 
The NTEP Measuring Laboratories agreed that a dispenser must be capable of indicating and computing all sales prices 
when the unit prices are discounted.  The NTEP laboratories also reviewed the definition of price contract sales.  
 
Discussion:  Several NTEP laboratories provided examples of problems they discovered when testing POS systems that 
calculate discount pricing based upon purchases.  The laboratories pointed out that many of these POS systems exhibit 
rounding errors when the price per unit changes based upon the number of purchases.  One laboratory explained how the 
rounding errors occur using an example of a weighing application where the price per pound of a weighed commodity is 
adjusted based upon the previous quantities purchased.  If the POS system has to “back-calculate” the net weight of the 
product purchased based upon the unit price and total price of the item, the following formulas are typically used: 
 

nit priceoriginal u

ice)nalunit prce @ origi(total pri
 net weightcalculatedback( =− )""     

and then 
 

“back-calculated” net weight * (adjusted unit price) = total price @ adjusted unit price 
 

Calculating the total sale at the adjusted price in this manner sometimes results in a difference of several cents in the total 
prices than if the adjusted price is calculated by weighing the product on a scale and multiplying the weight times an 
adjusted unit price.  This example could also apply to products sold by volume.  
 
The Sector was also concerned that in some instances the adjusted price applies only to an exact quantity of product (e.g. 
10 gallons of motor-fuel).   The Sector questioned  how the dispenser/console controller would display the unit price and 
calculate the total price, if the customer decided to purchase more product at the non-discounted price.   
 
Conclusion:  The Sector agreed that no action is currently required by the Sector.  The Sector agreed that, regardless of 
the method used to calculate the discount, the calculations must be mathematically correct. 
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9. Permanence of Labeling on Retail Motor-Fuel Dispensers 
 
Source:  Gordon Johnson (Gilbarco, Incorporated) 
 
Background:  The NIST Office of Weights and Measures received an inquiry from Gordon Johnson about the 
specifications for the identification plate on a retail motor-fuel dispenser.  Gordon requested an interpretation on the 
philosophy of "permanence" and how that philosophy relates to the location of the label.  Gordon was concerned about 
the criteria in Publication 14 (scales vs. meters) and the requirement for the labeling information to remain with the 
device.  He also questioned whether or not a label should last for 100 years when the life expectancy of the device is 12 
years.  Gordon indicated that there are numerous complaints from weights and measures officials who must chip ice away 
from the bottom of dispensers to read labels affixed to the most permanent part of the dispenser cabinet.  Inspectors have 
found similar situations when the bottom of the dispenser is impossible to access, such as when several inches of concrete 
is inadvertently poured around the base of a dispenser.  
 
Gilbarco was developing new labels for its next generation of devices.  According to Gilbarco, Underwriters Laboratories 
Inc. had no problem with the new labels.  The labels are laser printed on "tamper evident" plastic tags that include 
supplemental bar coding. 
 
The NTEP laboratories felt that Handbook 44 should address the intent of permanence.  The laboratories also agreed that 
tamper evident identification tags are appropriate. 
 
Discussion:  Sector members had several different interpretations of the permanence requirements for identification 
plates.  Several manufacturers thought that they were required to manufacture their identification plate from metal 
although Publication 14 states the following:  
 

"The information may be on a metal or plastic plate attached that is attached with pop rivets, adhesive, or other 
means, but removable bolts or screws are not permitted.  A foil or vinyl badge may be used provided that it is 
able to survive wear and tear, remains legible, and is difficult to remove.  The printing on a foil badge must be 
easily readable and not easily obliterated by rubbing with a relatively soft object (e.g., the wood of a pencil)." 
 

The Sector agreed that the intent of the permanence requirement for identification badges is to allow the marking 
information to remain legible for a reasonable period of time and ensure that the information cannot easily be transferred 
to another device.  Several state weights and measures representatives pointed out that they seldom find problems with 
identification badges being switched on devices.    
 
Conclusion:  The Sector agreed that tamper evident labels satisfy the permanence criteria specified by Handbook 44 
paragraph G-S.1.  The Sector also agreed that Publication 14 adequately defines the permanence requirements for 
marking information and, therefore, does not favor modifying the existing text in Publication 14.  
 
10. Printed Receipts for Prepaid Retail Motor-Fuel Dispenser Deliveries 
 
Source:  Maryland NTEP Laboratory 
 
Background: The Maryland NTEP Laboratory asked the Sector to determine if there are any conflicts in the various 
Publication 14 checklist criteria for printed receipts issued for prepaid retail motor fuel dispenser sales.  The Maryland 
Laboratory questioned if additional information is required on receipts if the total value of the sale is less than the prepaid 
amount.   Questions were asked about the type of receipt and specific transaction information that were required in the 
examples of prepaid transactions below. 
 
Examples:   
 
(1) A customer pays $20.00 for gas, dispenses $20.00 of gas, and asks the attendant for a receipt. 
(2) A customer pays $20.00 for gas, dispenses $15.50 of gas, and asks the attendant for a receipt. 
 
The NTEP Measuring Laboratories agreed that the same information that appears on a post-pay receipt, as required by 
Handbook 44 paragraph S.1.6.7. Recorded Representations, is appropriate for receipts issued in a prepay application.   
Paragraph S.1.6.7. requires the receipt to specify the total volume of the sale, the unit price, the total computed price, and 
the product identity by name, symbol, abbreviation or code number. 
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Discussion:  Several manufacturers were concerned that their existing equipment is not designed to provide the same 
information for both prepay and postpay transactions.  After reviewing paragraphs G-S.5.1. Indicating and Recording 
Elements; General and S.1.6.7. Recorded Representations, the Sector agreed that it is appropriate to change Publication 
14 to reflect the intent of  paragraph S.1.6.7.  
 
Conclusion:  The Sector voted 16 in favor, 1 opposed, and 1 abstention for modifying paragraph one of Section 3. 
Recorded Representations, Point-of-Sale System of the ECRs/Retail Motor-Fuel Dispensers checklist as follows: 
 

3. Recorded Representations, Point-of-Sale Systems 
 

A sales receipt showing the quantity, unit price, total price, and product identity for each fuel delivery in a 
transaction is required for point-of-sale systems.  A printed receipt must be always available to the 
customer upon request, but is not required for a prepaid transaction completed to the prescribed amount.
   

 
11. Number of Tests of Meters Used in Retail Motor-Fuel Dispensers 
 
Source:  Maryland NTEP Laboratory 
 
Background:  Will Wotthlie (Maryland) asked the Sector to consider revising the initial examination criteria for meters 
used in retail motor-fuel dispensers.  Paragraph two of Section A in the Field Evaluation and Permanence Test Procedures 
for Meters on page 10-87 of the May 1998 edition of Publication 14 required two meters to undergo at least two tests at 
the fast flow rate and two tests at the slow flow rate.  Will Wotthlie indicated that at a minimum, a test at a mid-flow rate 
should also be evaluated. 
 
The NTEP Laboratories discussed this item at the May 1999 meeting and agreed that testing at a mid-flow rate is 
appropriate.  The labs also felt that the type of test specified for the fast and slow flow rates should be more consistent 
with other meter types and concluded that, at a minimum, the NTEP laboratory should conduct five normal, two mid-
range, and five slow flow rate tests.  
 
Discussion:  Some of the manufacturers felt that retail motor-fuel dispenser meters should undergo the same amount of 
testing as other types of meters.  After discussing the difference for testing performed on different types of meters, the 
Sector voted in favor of expanding the number of tests required for retail motor-fuel dispensers.  While discussing this 
issue, the Sector noted that none of the laboratories use the statistical test procedures for newly designed meters 
referenced in Section C of the Field Evaluation and  Permanence Test Procedures for Meters on page 10-88.  
Consequently, the Sector agreed to remove this paragraph from the checklist. 
 
Conclusion:  The Sector agreed with the NTEP Laboratories’ recommendation to modify the number of tests for newly 
designed meters in retail motor-fuel dispensers in the Field Evaluation and Permanence Test for Meters as follows:  

 
Initial Examination 
 
At least one meter will be chosen for throughput testing on each of two major products (e.g., unleaded 
gasoline and diesel fuel).  At least two five tests at both the fast and slow flow rates and two midrange flow 
rate tests will be run on each of these two meters.  Only one test at each flow rate needs be run on any 
remaining meters. If both products are not available for the type evaluation, the test may be performed 
using one product and a Provisional Certificate of Conformance may be issued for the one product.  The 
test using the other product may be performed later to result in a full Certificate of Conformance. 

 
 Subsequent Examination 
 

3.   TwoFive tests at both fast and slow flow rates, and two midrange flow rate tests  will be made on the 
throughput meters.  Only one test at each flow rate need be run on any remaining meters. 

 
The Sector also agreed to delete Paragraph C Draft for Study – Permanence Test of Retail Motor-Fuel Dispensers Using 
New Design Meters on page 10-88 of the checklist. 
 
The above changes will appear in the next edition of Publication 14. 
12. Considerations When Testing Liquefied Petroleum Gas (LPG) Meters 
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Source:  Maryland NTEP Laboratory 
 
Background:  Will Wotthlie (Maryland) asked the Sector to review existing Publication 14 LPG test criteria to determine 
whether or not the laboratories should consider pressure and temperature, when they perform the repeatability test on an 
LPG meter.  Publication 14 checklist repeatability test criteria only specify maintaining the approximate same flow rate.   
 
When the NTEP Measuring Laboratories discussed this item at the May 1999 meeting, they pointed out that minor 
changes in the flow rate significantly affect the results of  the repeatability test.  
 
Discussion:  The Sector discussed the influence that pressure and temperature have on the repeatability of test results on 
meters used to measure LPG.  The Sector acknowledged that during the repeatability test factors such as temperature and 
pressure may significantly change.  Ross Andersen (New York NTEP Laboratory) commented that a beach umbrella 
shields test equipment and product from the temperature effects of the sun.  Representatives from Measurement Canada 
noted that they have incorporated guidelines for variances in their test procedures. 
  
Conclusion:  The Sector agreed to add a note to Publication 14 paragraph I, Repeatability on LPG to NH3 Meters on page 
10-89, to alert the laboratories that variances in temperature and pressure affect repeatability test results on LPG meter as 
follows: 
 

I.  Repeatability on LPG to  NH3 Meters: 
 

When multiple tests are conducted at approximately the same flow rate, the range of the test results for 
the flow rate shall not exceed 40 percent of the absolute value of the maintenance tolerance and the results 
of each test shall be within acceptance tolerance.  This tolerance does not apply to the test of the automatic 
temperature compensating system. 
 
Note:  Stable temperature and pressure indications are necessary during the entire repeatability test to 
achieve good test results 

 
The NTEP laboratories agreed to review the guideline for and compare it with Canada’s test procedures and develop 
recommendations for the next Sector meeting.   
  
13. Software-Based Console Controllers 
 
Source:  Maryland NTEP Laboratory 
 
Background:  Will Wotthlie (Maryland) asked the Sector to interpret the Software Working Group’s policy decision on  
evaluating software-based console controllers (that is, consoles consisting of software installed on generic computer 
hardware).  In 1998, the Measuring Sector also discussed this issue in Albuquerque, New Mexico.   The Gasoline Pump 
Manufacturer Association (GPMA) also developed a position letter indicating that GPMA would not pursue bringing an 
end to type evaluation of software-based consoles. 
 
Discussion: The Sector acknowledged that NTEP has not evaluated a large number of software-based console controllers. 
Many weights and measures inspectors have difficulties testing consoles because the software identification information 
is not always readily available.  Some jurisdictions proceed cautiously because of concerns over inadvertently shutting 
down the entire system or unfamiliarity with computer systems.  Several jurisdictions have enacted policies prohibiting 
inspectors from searching through what may be several program levels to locate software identification and version 
information.  
 
The NTEP Laboratories indicated that software-based console controllers should have easy access and readily display 
software information.  Steve Malone (Nebraska) pointed out that many times it is easy to determine if the system does not 
meet the Handbook 44 specifications by looking at the receipt generated by the system.  Canadian representatives told the 
Sector that Canada stopped evaluating console controllers about 10 years ago because Canada viewed this component as 
performing only basic calculations.  However, the increase in the number of software-based systems may prompt Canada 
to begin testing of console controllers again.  Several manufacturers emphasized that many console controllers perform 
very few metrological functions such as stacked sales and communicate configuration information to the dispensers.  One 
NTEP Laboratory noted that consoles capable of stacking sales and remotely configuring dispensers warrant an 
evaluation.  
 
Conclusion:  The Sector agreed that NTEP will continue to type evaluate console controllers. 
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14. Testing of Single Compartment vs. Split Compartment Vehicle Tank Meters 
 
Source:  Maryland NTEP Laboratory 
 
Background: Will Wotthlie (Maryland) asked the Sector to review if there are applications where it is appropriate to 
eliminate the split-compartment test (sometimes referred to as product depletion test) for vehicle tank meters.  Will 
questioned whether or not vehicle mounted mass flow meters must go through a split-compartment test if the 
manufacturer intends that the meter be used on vehicles with a single compartment. 
 
Discussion:  The Sector agreed that all vehicle-mounted meters should pass a split-compartment, because even a single 
compartment can run dry and introduce air into the supply lines.  One Coriolis mass flow meter manufacturer stated that 
Coriolis mass flow meters, unlike other device technologies, can track the density of the product in the meter.  If the 
system is correctly configured, when air enters the meter the mass flow meter transmitter will recognize the density drop 
and send a signal to stop pumping and registering product.  
 
Conclusion:  The Sector agreed that before vehicle mounted applications are listed on an NTEP Certificate of 
Conformance, the meter must pass a split compartment test.  The Sector agreed that specific procedures are needed; the 
NTEP labs will develop specific procedures.  In the meantime, testing will be conducted using the same ad hoc 
procedures as used in past evaluations.  The Sector agreed that this policy will apply to all meter technologies (e.g. 
Coriolis mass flow meters, turbine meters, positive displacement meters) even if the meter will never be installed on 
trucks with more than a single compartment.   The permanence test still applies to include the throughput and with a 
duration of at least 20 days.  The Sector agreed that, ideally, this test will be performed with a multiple-compartment 
vehicle; however, a single compartment vehicle may be used to simulate the split-compartment test by running the tank 
empty, if a multiple-compartment vehicle is unavailable.   
 
15.  Adding Ethane to the Mass Flow Meter Family of Products Table 
 
Source:  Andre Noel (Schlumberger Resource Management Services) 
 
Background:  Schlumberger received a customer inquiry about the approval for metering ethane through a Schlumberger 
mass flow meter. Ethane is a compressed liquid with a specific gravity of 0.3.  Schlumberger noted that ethane falls 
outside the parameters in the new Mass Flow Product Group Table since the lowest specific gravity covered by the table 
in the compressed liquid group is 0.5.  The Table was designed to reflect all of the products that could be used with mass 
flow meter technology.  Unfortunately, the Sector did not consider ethane when it developed the table in 1998.  
Schlumberger believes that ethane represents the compressed liquid with the lowest specific gravity which would justify 
modifying the table.  The Sector was asked to consider Schlumberger’s proposal to modify the table: 
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Direct Mass Flow Product Group Table 

Product Groups Typical Products Specific Gravity Minimum Test Requirements to 
Cover Entire Subgroup* 

Normal Liquids Water, Alcohols, Glycols, 
Water Mixes thereof, 
Agricultural Liquids, 
Fertilizers, Chemicals, 
Petroleum Solvents, 
Herbicides, and 
Suspensions 

0.7 to 2.5 Test with one liquid having a 
specific gravity of 0.7 
Test with one liquid having a 
specific gravity of 2.5 

Compressed Liquids Propane, Butane, Ethane, 
Freon 11, Freon 12, Freon 
22, NH3, etc.   

0.3 0.5 to 0.68 Test with one product having a 
specific gravity at any point 
within the range 0.3 0.5 to 0.68 

Compressed Gases CNG 0.6 to 0.8 Test with one product having a 
specific gravity at any point 
within the range 0.6 to 0.8 

Cryogenic Liquids 
(BP 152 °C) and 
Liquid Natural Gas 

Liquefied Oxygen, 
Nitrogen, etc.   

 
0.07 to 1.4 

Test with one liquid having a 
specific gravity at any point 
within the range 0.07 to 1.4.   

Heated Products (above 
50 °C)** 

Bunker C, Asphalt, etc.   0.8 to 71.2 Test with one liquid having a 
specific gravity of 0.8 
Test with one liquid having a 
specific gravity of 1.2 

 
Discussion:  Andre Noel explained that the physical properties of ethane are very similar to propane.  One manufacturer 
pointed out that while the properties are similar, ethane represents a lower density product which is less likely to pass an 
NTEP evaluation.  Canada commented that they would not expand a product group to include ethane without testing the 
performance of devices metering ethane.   
 
Conclusion:  The Sector voted 12 in favor, 3 opposed, and 1 abstention to adding ethane to the family of products table 
for mass flow meters and positive displacement meter.  The changes to the family of products table are shown above for 
mass flow meters and below for positive displacement meters. 
 
C. Product Families for Positive Displacement Meters and Mass Flow Meters 
 

Product  
Family 

Product  
Subgroup 

Typical Products Viscosity 
(SSU1) 

Specific 
Gravity2 

% 
Abrasive 

Solids 
. 
. 
. 
 

. 

. 
 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

 
Compressed 

Gases, Liquefied 

 
LPG3 

Propane, Butane, 
Ethane, Freon 
11, Freon 12, 
Freon 22, etc. 

 
0.5 to 3 SSU 
0.1 to 
0.5 centipoise 

 
 
0.53 to 0.65 

 
 
None 

NH33 Anhydrous 
Ammonia 

0.5 SSU 
0.1 centipoise 

 
0.56 to 0.68 

 
None 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
… 
2The specific gravity of each product family is determined as the ratio of the product mass (@ 15.6 °C (60 °F) 
petroleum products and 20 °C (68 °F) all other products) to the mass of an equal volume of distilled water at 4 °C 
(39 °F). 
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16. Multi-Product Testing of Mass Flow Meters 
 
Source:  Andre Noel (Schlumberger Resource Management Services) 
 
Background:  During the 1998 NTETC Measuring Sector meeting in Albuquerque, NM, the Sector developed the Direct 
Mass Flow Product Group Table.  The Sector also developed test criteria for meters that measure several products with 
different specific gravities without any change to the meter calibration.  The intent of this test was to verify the claim that 
a meter is capable of measuring multiple products over a restricted range of specific gravities without recalibrating the 
meter, thereby covering a device for a multi-product application.   
 
After the 1998 meeting, several Sector members developed different interpretations of the test criteria for multi-product 
testing.  Schlumberger’s interpretation is that after passing the multi-product test, the manufacturer can use its approved 
metering devices in multi-product applications regardless of the specific gravity range the device originally demonstrated 
it could cover. 
 
The rationale for the NTEP multi-product test is to verify that the mass flow meter meets the basic fundamental test 
criteria for products that are listed on the manufacturer’s Certificate of Conformance. Namely, that a mass flow meter can 
meter multiple products regardless of where they fall within the stated specific gravity range without any adjustment to 
the meter calibration or zero.  Prior to sealing the device in a multi-product field application, the local weights and 
measures inspector conducts accuracy tests on the products that represent the extremes of the specific gravity range. 
 
Measurement Canada conducts multi-product approval tests on all mass flow meters with two products representing a 
specific gravity range of approximately 0.3.  Canada requires empirical data to support expanding the application to 
products which fall outside of the 0.3 range or band.  For example, consider a device which is approved for multi-
products with a specific gravity range of 0.7 to 1.0.  Before the original equipment manufacturer (OEM) can cover 
products outside that 0.3 range, such as products with 0.6 or 1.1 specific gravity, data must be provided on those new 
applications. 
 
Discussion:  The Sector reviewed the following technical policy covering the multi-product test, which was based on 
decisions made at its 1998 meeting:   

 
S.  Product Families for Mass Flow Meters 
 
Multi-product applications (that is, applications in which the meter will be used without a change to zero or 
calibration to dispense different products which vary in specific gravity by more than 0.1) must include a multi-
product test.  The multi-product test will be performed on the meter without a change to zero or calibration using 
multiple products having a difference in specific gravity of at least 0.2.  For devices which will be used to 
dispense multiple products having a specific gravity range greater than 0.2, the multi-product testing must be 
performed over the anticipated range before multi-product applications will be included on the CC.  For the 
multi-product testing, throughput testing will be performed on one or a combination of the products; testing for 
the subsequent test will be conducted on both products.  Multi-product testing requirements do not apply to 
meters used to dispense a product such as propane in which the density varies in normal operation.   

 
The Sector agreed that the wording is correct. 
 
Conclusion:  The Sector confirmed its 1998 decision.  A multi-product test is conducted to demonstrate that a meter can 
accurately measure multiple products over a specified range of specific gravities without changing zero or calibration.  
The specific range of specific gravities tested and covered without changing the calibration for multiple product 
applications and the testing required are addressed in the policy shown above. The Sector recognized that the U.S. policy 
for multi-product testing differs from Canada’s policy.  The U.S. allows multi-products covered to move across the range 
of specific gravities already approved in the product family. 
 
17.  Compatibility of Electronic Components 
 
Source:  Andre Noel (Schlumberger Resource Management Services) 
 
Background:  Andre Noel asked the Sector to determine if it is appropriate for NTEP to cover the interface of approved 
components, where the compatibility of those components is later verified during the initial verification test by a weights 
and measures field official.   
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It appears NTEP tests are not administered equally across the different technologies.  For example, NTEP evaluations for 
mechanical and electronic registers used in vehicle tank meter and bulk terminal applications have not been subjected to 
the same evaluation as comparable systems in mass flow meter applications.  One NTEP Laboratory representative noted 
instances where electronics approved for a petroleum product applications were interfaced with devices used to dispense 
liquefied petroleum gas or cryogenic products  the system no longer met Handbook 44 and Publication 14 requirements. 
 
Schlumberger noted that liquid-measuring device manufacturers have made significant investments in testing equipment 
to attain NTEP approval.  The device manufacturer also incurs extra costs to ensure that equipment is compatible with 
other NTEP approved devices operating at custody transfer sites in the marketplace.  Schlumberger stated that it 
understands customer and industry requirements when its electronic equipment is interfaced with associated equipment.  
Schlumberger wants to provide its customers with the option to select the equipment that best suits their needs.  
Schlumberger views this approach as no different than the industry practice of interfacing equipment via pulse or serial 
communications.  
 
Schlumberger reiterated that approved devices should not undergo a separate NTEP evaluation to determine compatibility 
with other devices.  Schlumberger believes that requiring a device to complete an additional 30-day permanence test 
where it must remain within acceptance tolerance is unreasonable because those electronic components already have 
NTEP CCs.  Schlumberger verifies equipment compatibility prior to a sale or the State or local jurisdictions approving the 
installation. Schlumberger does not ask its customers to pursue state or local jurisdiction approval of a site application 
without guaranteeing the devices are compatible.  Therefore, Schlumberger recommends testing for compatibility should 
only be conducted during field level evaluations. 
 
Measurement Canada adheres to a policy of allowing the original equipment manufacturer to create a new system pending 
a compatibility evaluation by the field official at the installation site.  Canada instituted this practice, in part, to alleviate 
some of the administrative procedure.  Canada noted that their compatibility evaluation has many conditional 
requirements. 
 
Discussion: Several retail motor-fuel dispenser manufacturers cited examples of tests that they performed to approve the 
combination of separate components that were previously individually tested by NTEP. This prompted the Sector to 
discuss what the phrase "may be interfaced with approved and compatible equipment" means on an NTEP certificate.  
Several Sector members noted that most weighing and measuring devices are interfaced with an indicator that represents 
an equivalent type used during type evaluation.  Mass flow meters type evaluated as stand-alone systems are not tested in 
combination with a separate indicating element because mass flow meter transmitters are generally capable of indicating 
all of the required metrological information. 
 
Conclusion:  The Sector voted 2 in favor, 14 opposed, and 1 abstention for compatibility test of NTEP equipment during 
the initial field evaluation of a system.  The Sector agreed similar devices that were individually tested for a similar 
application can be "mixed and matched" without additional testing, if the system functions properly during the initial 
routine field test.  For example, inspectors can determine the compatibility of an approved console interfaced with an 
approved retail motor-fuel dispenser during a field evaluation when both components are previously approved in like 
applications.   If devices are to be used in dissimilar applications, then additional NTEP testing is required. 
 
18. Recorded Representation of Count Items on ECR Systems 
 
Source:  Maryland NTEP Laboratory 
 
Background:  Will Wotthlie (Maryland) reported finding ECR receipts with items by count expressed in a decimal 
format with as many as three digits to the right of the decimal point.  At the May 1999 NTEP laboratory meeting, several 
NTEP Laboratories reported finding similar problems with receipts.  Publication 14, ECRs/Retail Motor Fuel Dispensers 
Checklist paragraph 3.7 Recording Representations page 9-11 states that decimal expressions of count are acceptable 
provided that "fractions of a whole unit can not be expressed."  It was not clear to the laboratories why it is necessary for 
any device to print trailing zeros after the decimal point for items sold by count.   
 
Discussion:  The Sector considered deleting the following text from paragraph 3.7 of the ECRs/Retail Motor-Fuel 
Dispensers checklist as follows: 
 

3.7.  The quantity representation of an item sold by count must be expressed in whole units.  An 
expression of count with a decimal point and trailing zeros, (e.g., 2.00 items) is acceptable provided that 
fractions of a whole unit can not be expressed. 
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Weights and measures representatives noted several instances where they found devices that violated the existing 
paragraph 3.7.  Industry representatives were not certain of the ramifications of prohibiting trailing zeros for items 
sold by count. 
 
Conclusion:  The Sector agreed that it may be unnecessary to display the trailing zeros on a receipt for items that are 
sold by count.  However, several manufacturers wanted to consult with their software division to determine the 
ramifications of prohibiting the trailing zeros.  The NTETC Weighing Sector is also asked to discuss this issue.  Both  
Sectors will be balloted the first week of November 1999 to determine if prohibiting the expression of items by count 
with a decimal point and trailing zeros is acceptable.  The ballot will list the proposal to change paragraph 3.7. shown 
above. 
  
19.  Location of ID Information Required by G-S.1. Identification 
 
Source:  Ohio NTEP Laboratory 
 
Background: :  Jim Truex (Ohio) received an inquiry from another NTEP Lab about the location of marking information 
required by paragraph G-S.1. Identification on a point-of-sale system previously evaluated by the Ohio lab.  During field 
evaluation of the same model officials complained that the required markings are located behind a door.  The Certificate 
of Conformance (CC) for the device explains where the markings are located; however, field officials contend that, 
without knowing the model designation from the ID plate, they do not know which CC to try to locate.  At the time of the 
evaluation, the Ohio Lab determined that the markings met the requirements of Handbook 44 and Pub 14, NIST-OWM 
concurred with Ohio’s interpretation of G-S.1.  The NCWM S&T Committee reviewed paragraph G-S.1. in 1985 because 
of similar questions relating to the location of required markings on weighing elements installed in check-out stands.  The 
Committee determined that required markings could be located under a scale platter or behind a door if no tool was 
required to access the markings.  The Sector was asked to review paragraphs G-S.1. and G-UR.2.1.1. Visibility of 
Identification to determine if NTEP’s previous interpretation of the requirement is correct.  
 
Discussion:  The Sector supported Ohio's interpretation that it is acceptable to place marking information behind a door 
or under a cover. The Sector reviewed the marking requirement sections of the LMD Checklist and ECRs/Retail Motor-
Fuel Dispensers Checklist and found that the ECRs checklist prohibits placing the marking information under a cover or 
behind a door.  
 
Conclusion:  The Sector agreed to delete the word "not" from the note in section 1. Identification of the ECRs/Retail 
Motor-Fuel Dispensers Checklist on page 9-8 of Publication 14 to make the marking requirement consistent in both 
checklists as follows: 
 

1.  Identification 
 
Note:  A location under a cover or inside a panel door is not acceptable.  Visibility may be achieved by placing 
a duplicate serial number badge on the front, side, or top of the ECR.  This badge may contain only the serial 
number if the other information is visible elsewhere on the ECR. 

 
The above changes will appear in the next edition of Publication 14. 
 
The Technical Advisors will review Publication 14 to determine if other paragraphs need to be modified to make marking 
information criteria consistent and agree with Handbook 44.  
 
20.  Temperature Compensation of Vehicle-Tank Meters 
 
Source:  Oregon/California Weights and Measures 
 
Background:  Several weights and measures jurisdictions have found vehicle-tank meters installed with a temperature 
compensation feature.  Handbook 44 and Publication 14 do not address how to test vehicle-tank meters that are equipped 
with temperature compensation nor does either document include specifications or tolerances for these components.  
NTEP has issued several Certificates of Conformance (CC) for vehicle-tank meters that appear to cover systems with 
temperature compensation.  This confusion occurred because this equipment may be used in various applications and the 
CC text describing the temperature compensation feature does not distinguish which application is covered for the 
temperature compensation feature.  Additional text may also be necessary on the CCs to clarify which applications were 
type evaluated in the uncompensated mode. 
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The Oregon Department of Agriculture asked the Sector if it is appropriate to equip vehicle-tank meters to operate with a 
temperature compensation feature and, if so, how to test temperature-compensated vehicle-tank meters  
 
Discussion:  The Sector recalled that the NCWM Specifications and Tolerances Committee addressed this issue several 
times in the past.  However, improvements in electronic automatic temperature compensating equipment make automatic 
temperature compensation (ATC) installation easier, less costly, and the new net/gross equipment does not require 
deactivation during test since both gross and net indications can be viewed. 
 
Canada advised the Sector that the ATC program is voluntary in Canada.  The Canadian House of Commons is currently 
reconsidering its support of ATC, based on the political climate.  Several Sector members felt that as weights and 
measures jurisdictions decide to permit ATC, it is only equitable if ATC is required on all vehicle-tank meters year round 
or not at all.  The Sector agreed that both the inspectors and consumers would benefit from an educational program on 
temperature compensating systems.  Tina Butcher (NIST) noted that the Office of Weights and Measures concerns that 
education must be provided to both consumers and businesses, to cover issues such as value comparison and the 
importance of compensation on a year-round basis.  OWM believes further work must be done to modify Handbooks 44 
and 130 to address the new method of sale and to add specifications, tolerances, and test procedures to address the 
equipment.  
 
Conclusion:  The Sector agreed that ATC is the most equitable method to meter products.  The Sector recognized the 
need for specifications, tolerances, and test procedures.  However, if the NCWM Specifications and Tolerances 
Committee decides to address this issue, it should consider the challenges that Canada encountered since 1972 when it 
established a voluntary ATC program. 
 
21.  Meeting Location for 2000 NTETC Measuring Sector Meeting 
 
Background: Prior to 1997, the Measuring Sector met in conjunction with the Southern Weights and Measures 
Association (SWMA).  In 1997, the Measuring Sector was invited to meet in conjunction with the Western Weights and 
Measures Association (WWMA) Annual Meeting.  The Sector agreed that moving the meeting would allow the western 
states that recently adopted NTEP requirements to participate in the NTEP process.  At 1997 and 1998 meetings, the 
Sector decided to hold it upcoming meetings with the WWMA again.  During the 1999 NCWM Annual Meeting 
members of the Southern Weights and Measures Association (SWMA) met in the regional meeting session and adopted a 
motion to request the Measuring Sector meet in conjunction with the SWMA in 2000. 
 
Discussion:  The Technical Advisor provided the Sector with information about the tentative 2000 meeting sites.  The 
WWMA meeting will be held in San Francisco, California, and the SWMA takes place in Austin, Texas.  The primary 
difference between the locations is hotel costs; lodging costs in Austin, Texas are $95 per night, and in San Francisco are 
$147 per night.   
 
The Sector noted that the accessibility to the meeting site and length of the meeting are important considerations.  A 
Sector member proposed that the Measuring Sector consider meeting in conjunction with the Weighing Sector, because 
many of the issues appear on both agendas.  The Sector did not support the option of a joint sector meeting. 
 
Conclusion:  The Sector voted 10 in favor, 3 opposed, and 1 abstention to hold the 2000 NTETC Measuring Sector 
meeting in conjunction with the SWMA Annual Meeting in Austin, Texas. 
 
22.  New Agenda Discussions 
 
The Next Edition of Publication 14 
 
Discussion:  Several Sector members expressed concern about the delay in publishing the 1999 edition of Publication 14.  
One Sector member noted the laboratories have no working document.  Tina Butcher (NIST), NTEP Manager, advised 
the group the Sector Meeting Summaries were distributed to all members and are a written reference for the latest changes 
to Publication 14.  Laboratory representatives also participate in Sector meetings and are apprised of Sector decisions at 
those meetings. 
 
Mrs. Butcher explained the technical sections were on schedule; however, the NTEP reorganization discussions resulted 
in delays in updates to other portions of the document.  In July, the NCWM agreed the technical sections could be 
published; however, that decision coincided closely with the NCWM Annual Meeting and several other publication 
deadlines.  Since several Sector meetings were planned shortly after the NCWM Annual Meeting, NIST-OWM suggested 
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a new target date of 2000; this would permit sufficient time to include all of the Sectors’ 1999 decisions in the latest 
edition of Publication 14. 
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1. Update to NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 
Background: The 85th National Conference on Weights and Measures (NCWM) adopted the following items that will be 
reflected in the 2001 Edition of NIST Handbook 44 and NCWM Publication 14.  These items are part of the agenda to 
inform the Measuring Sector of changes that immediately affect National Type Evaluation Program (NTEP) policy and 
procedures. 
 
A) G.S.1.  Identification; Model Number 
 
Handbook 44 Changes: 
  

G-S.1.  Identification. – All equipment, except weights and separate parts necessary to the 
measurement process but not having any metrological effect, shall be clearly and 
permanently marked for the purposes of identification with the following information: 
 
(a) the name, initials, or trademark of the manufacturer or distributor; 

 
(b) a model designation that positively identifies the pattern or design of the device;  
 
(c) the model designation shall be prefaced by the term “Model,” “Type,” or “Pattern.”  

These terms may be followed by the term “Number” or an abbreviation of that word.  
The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” 
(e.g., No or No.); 

 [Nonretroactive January 1, 2003] 
 

(d) except for equipment with no moving or electronic component parts, a nonrepetitive 
 serial number; 
 [Nonretroactive as of January 1, 1968] 
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(d e)       the serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 
 identifies the number as the required serial number; and 
 [Nonretroactive as of January 1, 1986] 
 
(e f)        the serial number shall be prefaced by the words “Serial Number” or an abbreviation of 

that term.  Abbreviations for the word “Serial” shall, as a minimum, begin with the 
letter “S,” and abbreviations for the word “Number” shall, as a minimum, begin with 

 the letter “N” (e.g., S/N, SN,  Ser. No, and S No.). 
 [Nonretroactive as of January 1, 2001] 
 
The required information shall be so located that it is readily observable without the necessity 
of the disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991 and 1999) 
 

Corresponding Changes to Publication 14: 
 
Modify the Liquid-Measuring Devices Checklist by inserting a new paragraph 1.1.2. as follows and 
renumber successive paragraphs: 
 

 
1.1.2. A unique serial number.  The model designation shall be prefaced by the 
 term 
“Model,” “Type,” or “Pattern.” These terms may be followed by the term 

 “Number” or an abbreviation of that word.  The abbreviation for the 
 word 

  “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 
 No.) 

 
1.1.3. A unique serial number. 
 
1.1.4. The serial number shall………………… 
 

Modify the Electronic Cash Registers Interfaced with Retail Motor-Fuel Dispensers Checklist by inserting a 
new paragraph 1.3. as follows and renumber successive paragraphs: 

  
 1.3. Except for equipment with no moving parts, or electronic component parts, a 

nonrepetitive serial number.  
 

 The model designation shall be prefaced by the term “Model,” “Type,” or 
  “Pattern.” 

 These terms may be followed by the term “Number” or an abbreviation 
 of that word. 

   The abbreviation for the word “Number” shall, as a minimum, begin with the 
   Letter “N” (e.g., No or No.) 
 

1.4. Except for equipment with no moving………………………… 
 
1.5. The serial number shall be prefaced by words, an abbreviation ………………….  
 
1.6. The serial number shall be prefaced by the words “Serial Number” ……………. 

 
1.7. The required information shall be so located that is readily ……………………… 

 
 The marking must be visible after installation. 
 

1.8. The device must be marked with a unique serial number to identify …………….. 
 

1.9. The serial number shall be prefaced by the words “Serial Number” or ………….. 
 

1.10. Equipment is to be marked on a surface that is an integral part of  ……………… 
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1.11. The marking must be permanent.  It may be a metal or plastic plate …………….. 

   
A) Discussion:  At their October 6 2000 meeting, the NTEP Measuring Laboratories discussed the changes to G-S.1. 

above.  The laboratories agreed that abbreviations of the term “model” should be permitted.  The laboratories felt 
that, to ensure uniform application of the requirement, permissible abbreviations should be specified in G-S.1.  
Consequently, the laboratories agreed to provide the following proposal to modify Handbook 44, G-S.1. (c) for 
consideration by the Measuring Sector. 

  
(c) the model designation shall be prefaced by the term “Model,” “Type,” or “Pattern.”  These terms 

may be followed by the term “Number” or an abbreviation of that word.  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.)  The abbreviation 
for the word Model shall be “Mod.”* 
 
*[Nonretroactive January 1, 2003] 

 
The Sector discussed the NTEP Laboratories’ proposal to specify an abbreviation for the term “Model.”  One laboratory 
noted that, for devices that have the required markings shown on the display screen, there is a desire to minimize the 
space required.  The Sector discussed the possibility of allowing abbreviations for the terms “Type” and “Pattern”; 
however, the NTEP Laboratories and the Sector had a concern that abbreviating these other terms might create confusion. 
For example, “Pat. No.” used to abbreviate “Pattern number” could be misinterpreted to mean, “patent number.”  The 
Sector agreed that allowing an abbreviation for “Model” resolves the problem for manufacturers as it is the term 
commonly used for devices distributed in the U.S.  
 
Conclusion:  The Sector agreed to forward the proposal to the NCWM Specifications and Tolerances (S&T) Committee 
for consideration.  
 
B) S.1.5.3. (a) Width;  Indicator Index  
 
Handbook 44 Changes: 
 

 S.1.5.3.  Width. 
 

(a) The index of an indicator shall not be wider than the width of the widest narrowest graduation. 
[Nonretroactive as of January 1, 2002.] 
 

(b) If the index of an indicator extends over the entire length of a graduation, it shall be of 
uniform width throughout the portion that coincides with the graduation. 
 

 B) Discussion: There was no discussion on this item. 
 
2. Changes to NCWM Publication 14 Liquid Measuring Devices Technical Policy 
 
Source:  NIST/OWM 
 
Background: During NIST”S recent review and revisions to Publication 14, to reflect the 1999 Sector decisions, a 
number of inconsistencies were identified in the technical policy for Liquid Measuring Devices. Extensive changes have 
been made to the NTEP Technical Policy for Liquid-Measuring Devices to correct these inconsistencies to be consistent 
with Sector decisions and to reorganize the format for clarity of application.  Members are asked to review the technical 
policy section in Appendix “A” prior to the meeting.  At the meeting, the Sector will determine if all changes were 
appropriate and in agreement with previous Sector decisions. (See Appendix “A”) 
 
Discussion:  At their October 6, 2000 meeting NTEP Measuring Laboratories agreed to recommend to the Sector that 
requirement Number 1 be removed from Publication 14, NTEP Technical Policy for Liquid-Measuring Devices, Section 
“O” and the remaining requirements be renumbered accordingly.  One of the laboratories questioned why the requirement 
was initially added.  Handbook 44 does not require that loading rack meters be equipped with a printer.  Loading rack 
meter controllers typically are not connected to a printer at the rack.  At many fuel terminals, the only printed record is the 
bill of lading, which may be printed by an auxiliary system.  Sequential blending systems may not be able to record the 
amount of each product in the blend.  The only way to verify the accuracy of the blend ratio is through laboratory analysis 
of the final blended product.  The members generally agreed with the laboratory recommendation.  The members 
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generally agreed that a complete review of Section “O” is needed.  During the review of the NTEP Technical Policy, 
several members recommended that footnote “1” be removed from the Product Families for Positive Displacement Meters 
Table.  The formula in the footnote is not sufficiently explained and is not needed. 
 
Conclusion:  (1) The Sector agreed with the laboratory recommendation for removing item “1” from Section “O” and 
renumbering the remaining requirements as follows:  
 
 O. Loading Rack Meter Controllers with Blending Capabilities 
 

In addition to the Common and General Code Criteria and applicable sections of the Wholesale 
and Loading Rack Meters and other Checklists, the following applies to tests of Loading Rack 
Meter Controllers with Blending Capabilities: 

 
1.   For NTEP testing, the printed record must show quantity delivered for each product in 

the blend. 
 

2.1. For NTEP testing, it is acceptable for the sum of the total quantity printed/displayed for each 
component of the blend to be different from the total quantity delivered due to intermediate 
rounding of each component.  For example, if the quantity for each component has a higher 
internal resolution than that displayed, the displayed/printed quantity will be a rounded value.  If 
each component of the blend is rounded in this way, the sum of the components may be different 
(due to rounding) than the actual quantity delivered by the system. 

 
3.2.  No mathematical correction is permitted to account for growth or shrinkage due to 

blending of product. 
 

(2) The Sector also agreed that footnote “1” should be removed from the Product Families for Positive Displacement 
Meters Table (see agenda item 4).   
 
(3) The Sector also agreed that the entire Section “O” should be reviewed.  Section “O” was added to Publication 14, as a 
result of discussions, at the October 1994, Measuring Sector Meeting.  At the 1994 Measuring Sector Meeting, some 
members were concerned with the capability of sequential blending being able to meet all of the requirements in Section 
“O”.  The Sector was also concerned that during an NTEP evaluation the actual blend ratio may not be verified.  The 
actual blend can only be determined through laboratory analysis of the final product.  Some members felt that, these 
concerns still need to be resolved.  The Sector agreed that the Technical Advisor, Dick Suiter should work with volunteers 
to review the checklist and identify proposed changes for consideration by the Sector at its next meeting.  Those 
interested in participating in this review should contact Dick Suiter by March 1, 2001.   
 
3. Product Families for Positive Displacement and Mass Flow Meters 
 
Source: Maurice J. Forkert (Tuthill Transfer Systems)    
 
Background: Since the original publication of the product family requirements for positive displacement meters in 
Publication 14, new materials have become available for use in manufacturing metering devices. This has resulted in 
manufacturing companies making fewer models to meter a larger variety of liquids. The product Subgroups in the current 
product family table are requiring a meter to be evaluated several times for approval of virtually the same liquid.  For 
example, a meter tested and approved for Jet Fuel requires additional testing and certification to be used for Kerosene. 
 
The submitter has recomposed Paragraph C and the associated chart of Product Families and Product Subgroups. The 
proposed revisions are based on the premise that viscosity and lubricity affect a meter’s accuracy; corrosiveness, lubricity 
and solids affect a meter’s life; and terms such as “red metal” not permitted with Jet Fuel is not a metrology requirement. 
We have also removed the trade names from the list of typical products and replaced them with general product names. 
 
Recommendation: Modify Publication 14, Liquid-measuring Devices Checklist Technical Policy, as follows: 
• Modify Paragraph C as shown below  
• Replace the product family table on page 10-14 with the table shown below 
•   Delete paragraph D. and the accompanying table on page 10-16: 
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C. Product Families for Positive Displacement Meters and Mass Flow Meters 
 
When submitting a positive displacement meter or a mass flow meter for evaluation, the manufacturer must specify the 
product family and subgroup(s) for which the meter is being submitted. From the list of liquids constituting a product 
family and subgroup, at least two liquids representative of the high and low key characteristics of that group Two liquids 
in one Product Family, one representative of the high viscosity and one representative of the low viscosity of the viscosity 
range desired for approval are to be selected for use in the test. If the meter successfully completes all accuracy and 
permanence tests with these products two liquids, the resulting Certificate of Conformance will cover the entire subgroup 
of the product family the viscosity range from the tested high viscosity to the tested low viscosity of that Product Family. 
If only one product is tested, then only that viscosity will be covered in that Product Family, except for Chemicals, Water, 
and Liquefied Compressed Gasses which require only one liquid to be tested in these Product Family. 
 
The product family and the specific product subgroup viscosity range covered by the Certificate are to be identified on 
page 1 of the Certificate of Conformance. More detailed information, including the typical product types found in the 
subgroup family is to be included in the Application section of the Certificate. 
 

Product 
Family 

Typical Products Typical 
Viscosity 

Specific 
Gravity % Solids 

(Abrasive) 

Petroleum 
Products, 
Alcohols, 
Glycols, 
Solvents & 
Water mixes 
Thereof 
 
 

Diesel Fuel, Distillate, 
Gasoline, Fuel Oil, AV gas, 
Kerosene, Jet fuel, 
Light Oil, Spindle Oil, 
SAE Grades, Bunker Oil, 
Crude Oil, Asphalt, 
Ethanol, Methanol, 
Butanol, Isopropyl, 
Isobutyl, Ethylene glycol, 
Propylene glycol, etc. 
Acetates, Acetone, Esters, 
Ethylacetate, Hexane, 
MEK, Naphtha, Toluene, 
Xylene, Carbon Tetra-Chloride, 
Methylene-Chloride, 
Perchloro-Ethylene, 
Trichloro-Ethylene 

2 to 10,000 
 SSU 

0.6 to 1.6 None 

Agricultural 
Flowable 
Clear Liquids - 
Fertilizers, 
Herbicides, 
Liquid Feeds 

N-P-K, Aqua-Ammonia,  
Nitrogen Solutions, 
Urea Ammonia Nitrate, 
Linuron, EPTC, Simazine, 
Metribuzin, Butylate, Trifluralin,  
Glyphosate Isopropylamine Salt, 
Cyanazine, Atrazine, Molasses 

30 to  
250,000 SSU 

0.9 to 1.35 None 

Agricultural 
Suspension 
Liquids - 
Fertilizers, 
Liquid Feeds 

N-P, N-P-K, N-P-K-S, 
Molasses with Additives 

100 to 
250,000 SSU 

0.9 to 1.65 4% 

Chemicals Sulfuric Acid, Hydrochloric Acid, 
Phosphoric Acid 

75 SSU 1.1 to 1.85 None 
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Water Tap Water, Deionized, 
Demineralized, Potable 

0.5 SSU 1.0 None 

Liquefied 
Compressed  
Gasses, 

Propane, Butane, Freon, 
Anhydrous Ammonia 

0.5 to 3 SSU 0.5 to 0.68 None 

 
Discussion:  Maurice Forkert (Tuthill Transfer Systems) explained his reasons for suggesting the replacement of the 
current tables with the one outlined in the recommendation above.  In the current table, refined fuels and aviation fuels are 
in separate product subgroups.  Although some of the products in each group have the same physical characteristics, they 
would require testing with products from both subgroups to be included on the same Certificate of Conformance (CC). 
For example, kerosene and jet fuel must both be tested to be on the same CC, although they have the same physical 
characteristic’s.  Maurice stated that the original reason for separating aviation fuels from refined petroleum products was 
not because of differences in the product characteristic’s, but because meters used for aviation fuels were not allowed to 
contain any components made from “red metals,” such as brass bearings, which were normally used in positive 
displacement meters designed to measure refined petroleum products.  The meters designed to measured aviation fuels 
were made with special carbon bearings, which were expensive and difficult to produce.  The materials used in meter 
manufacturing today have changed.  The bearings may be made of a plastic material and may be the same regardless of 
the product being measured. 
 
Several problems with the proposed replacement table were addressed by Sector members.  Liquefied Compressed Gasses 
could include Cryogenic Liquids although they are not specifically listed as typical products, nor is the listed specific 
gravity range broad enough to cover them.  At the present time, there are no positive displacement (PD) meters with a CC 
for cryogenic liquids.  One mass flow meter manufacturer stated that while specific gravity has an affect on the 
performance of both “coriolis principle” mass flow meters and positive displacement meters, viscosity of the product may 
only affect the performance of a positive displacement meter.   The original table for PD meters was developed by PD 
meter manufacturers based on the principles of PD metering technology.  The mass flow meter manufactures followed a 
similar process to develop the current table for mass flow meters based on the principles of mass flow metering 
technology. 
 
Charles Nelson (California, NTEP Laboratory) discussed an alternate proposal that he is developing for the Family 
Products Table.  His approach proposes six product groups that are further defined by specific gravity, viscosity, 
temperature, and pressure ranges of products.  Specific gravity, viscosity, temperature, and pressure are subdivided into 
ranges A, B, and C.  Depending on the criteria evaluated a CC may cover only one range of specific gravity, viscosity, 
temperature, and pressure for only one product family.  If sufficient tests are conducted to cover additional products or 
ranges, they can be included on the resulting CC. For example; if the evaluation of a meter includes a “normal liquids” 
with a specific gravity within range A and a “normal liquids” with a specific gravity within range C the resulting CC will 
include entire range of specific gravity for “normal liquids”.  If a meter were tested with, only a normal liquid having a 
specific gravity of 1.1 only range B for normal liquids would be covered.  The following is what Charles has developed 
thus far.   
 

 Specific Gravity Range Viscosity Range centipoise Temperature Range degrees C Pressure Range psi 
 A B C A B C A B C A B C 
 

Normal 
Liquids 

.6 to 
.7 

.8  to 1.5 1.6 to 
2.5 

<8 9 to 999 >1000  -40 to 
120 

  0 to 150  

 
 

           

 
Compressed 

Liquids  

.3 to 
.5 

.6 to .8 .9 to 1.5     -40 to 50   <350  

 
 

           

 
Compressed 

Gasses 

.6 to 
.7 

.8 to .9  1 to 2     -40 to 50  <125 >125 to 
<3000 

>3000 

 
 

           

 
Cryogenic 

Liquids 

.07 to 
.4 

.5 to .8 .9 to 1.4    <-200 >-169 <-152  <350  
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Heated 
Liquids 

0.8 .9 to 1 1.1 <30 30 to 
2400 

>2400  >50     

 
 

           

 
Special 
Liquids 

 
 

           

 
 

           

 
 
 
Conclusion:  The Sector felt that Mr. Forkert did present sufficient data and justification for replacing the current product 
families tables for PD Meters and Mass flow Meters with the single table in his proposal above.  The Sector, however, did 
agree that the current table of Product Families for Positive Displacement Meters should be reviewed and updated, if 
required.  A small working group consisting of Sector Chairman, Richard Tucker (Tokhiem Corporation), Robert 
Traettino (Liquid Controls), Charles Nelson (California NTEP Laboratory), Melvin Hankel (MCH Engineering 
Associates Inc.), Rodney Cooper (Schlumberger Industries), and Technical Advisor, Dick Suiter (NIST) was appointed to 
review the table and provide recommended changes for consideration by the Sector at its next meeting.  Robert Traettino 
(Liquid Controls) agreed to chair or coordinate the effort.  No formal meetings of the group are planned.  The group will 
try to handle its work by telephone, fax, and e-mail or will meet in conjunction with other meetings where members are 
present. 
 
4. Changes to Existing Product Family Tables 
 
Source:  NIST/OWM 
 
A) Add a Footnote to Product Families for Positive Displacement and Mass Flow Meters 
 
Background: When the product families were developed, the list of typical products was not intended to be all- 
inclusive. Additionally, the Sector did not intend to limit the application of a meter only to certain products provided a 
given product not listed as typical fell within the family and subgroup for which the meter was evaluated. Someone 
looking at the tables, but not familiar with how they were developed may not understand that a CC does not necessarily 
list all products or product trade names that may fall within a family or subgroup. 
 
Recommendation: Add a footnote to the tables as follows: 
 

Product Families for Positive Displacement Meters 
 

Product 
Family 

Product 
Subgroup 

Typical Products Viscosity 
(Centipoise)1 

Specific 
Gravity2 

% Abrasive 
Solids 

Petroleum 
Products 

Refined 
Petroleum 
Products 

Diesel Fuel, Distillate, 
Gasoline, Fuel Oil, 
Kerosene, Light Oil, 
Spindle Oil, etc. 

0.3 to 150 0.68 to 1.1 None 

 Aviation Fuels AVgas, Jet A, Jet A-1, Jet 
B, JP4, JP5, JP7, JP8, etc. 

0.4 to 3.6 0.68 to 0.85 None 

 Lubricating 
Oils 

SAE Grades 28 to 2150 0.75 to 1.0 None 

 Heated 
Products 

Bunker Oil, 6 Oil, Crude 
Oil, Asphalt 

25 to 2420 0.8 to 1.1 None 
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Solvents Solvents 
General 

Acetates, Acetone, Esters, 
Ethylacetate, Hexane, 
MEK, Naphtha, Toluene, 
Xylene, etc. 

0.3 to 7 0.6 to 1.6 None 

 Solvents 
Chlorinated 

Carbon Tetra-Chloride, 
Methylene-Chloride, 
Perchloro-Ethylene, 
Trichloro-Ethylene, Etc. 

0.3 to 7 0.6 to 1.6 None 

Alcohols & 
Glycols 

Alcohols, 
Glycols, & 
Water Mixes 
Thereof 

Ethanol, Methanol, Butanol, 
Isopropyl, Isobutyl, 
Ethylene glycol, Propylene 
glycol, etc. 

0.3 to 7 0.6 to 1.6 None 

Compressed 
Gases, 
Liquefied 

LPG3 Propane, Butane, Ethane, 
Freon 11, Freon 12, Freon 
22, etc. 

0.1 to 0.5 0.3 to 0.65 None 

 NH3
3 Anhydrous Ammonia 0.1 0.56 to 0.68 None 

Water Water Tap Water, Deionized, 
Demineralized, Potable 

1.0 1.0 None 

Agricultural 
Liquids – 
Fertilizers 

Fertilizers, 
Clear Liquid 
N-P-K 

10-34-0; 4-10-10; 9-18-9; 
etc. 

10 to 30 1.0 to 1.3 None 

 Fertilizers, 
Nitrogen 
Solutions 

20% Aqua-Ammonia; 28%, 
30% or 32% Nitrogen 
Solution; Urea; Ammonia 
Nitrate; etc. 

10 to 30 1.0 to 1.35 None 

 Fertilizer,  
Suspensions 

3-10-30; 4-4-27; etc. 20 to 200 1.0 to 1.65 4% 

Agricultural 
Liquids – 
Herbicides 

Herbicides, 
Thin Liquids 

Eradicane, Lorox, Princep, 
Round-up, Sencor, Sutan, 
Sutazine, Treflon, etc. 

18 to 65 0.9 to 1.2 Nil 

 Herbicides, 
Viscous 
Liquids 

Dual, etc. 26 to 144 0.9 to 1.2 Nil 

 Herbicides, 
Flowables 

Atrex, Atraxine, Bicep, 
Bladex, etc. 

106 to 912 0.9 to 1.2 3% 

Agricultural 
Liquids – 
Liquid Feeds 

Liquid Feeds Liquid Molasses; Molasses 
plus Phos Acid and/or Urea; 
etc. 

10 to 50 000 1.2 to 1.5 4% 

Chemicals Chemicals Sulfuric Acid, Hydrochloric 
Acid, Phosphoric Acid, etc. 

1.0 to 296 1.1 to 1.85 None 
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1centipoise (cP) - unit of dynamic viscosity.  1 N-s/m2 = 1 kg/m.s= 1000 (cP) - 10 P 
  Note:  The Typical Products listed in this table are not limiting or all- inclusive; there may be other products 
  and product trade names, which would fall into a product family and product subgroup. 
 
2The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 C (or 20 
C) and 1 atm.  The destiny of water at standard conditions is approximately 1000 kg/m3 (or 998 kg/m3) 
 
Source for some of the viscosity value information is in the Industry Canada - Measurement Canada Liquid 
Products Group, Bulletin V-16-E (rpv. 1), August 3, 1999. 
 

 
 

 
 
 
 
 
 
 
 
 
 

Product Families for Mass Flow Meters 
 

Direct Mass Flow Product Group Table 

Product Groups Typical Products* Specific Gravity Minimum Test Requirements to 
Cover Entire Subgroup * 

Normal Liquids Water; Alcohols; Glycols; 
Water Mixes thereof; 
Agricultural Liquids, 
Fertilizers, Seeds, and 

Herbicides; Chemicals; 
Petroleum Products; 

Solvents; Suspensions 

0.7 to 2.5 Test with one liquid having a 
specific gravity of 0.7 

 
Test with one liquid having a 

specific gravity of 2.5 

Compressed Liquids Propane, Butane, Ethane, 
Freon 11, Freon 12, Freon 

22, NH3, etc. 

0.3 to 0.68 Test with one product having a 
specific gravity at any point 
within the range 0.3 to 0.68 

Compressed Gases CNG 0.6 to 0.8 Test with one product having a 
specific gravity at any point 
within the range 0.6 to 0.8 

Cryogenic Liquids (BP 
152 °C) and 

Liquified Natural Gas 

Liquefied Oxygen, 
Nitrogen, etc. 

0.07 to 1.4 Test with one liquid having a 
specific gravity at any point 
within the range 0.07 to 1.4. 

Heated Products (above 
50 °C)** 

Bunker C, Asphalt, etc. 0.8 to 1.2 Test with one liquid having a 
specific gravity of 0.8 

 
Test with one liquid having a 

specific gravity of 1.2 
 

*Note:  The Typical Products listed in this table are not limiting or all- inclusive; There may be other products and 
product trade names which would fall into a product group.   

 
Discussion/Conclusion: The Sector agreed that the intent of the “Typical Products” listing was not to limit the products 
covered in the table, but rather to give examples of products commonly found in the Product Group.  Consequently, the 
Sector agreed to the addition of the footnote to the tables of Product Families for Positive Displacement and Mass Flow 
Meters.  During the discussion of item 2 the Sector agreed that the formula presented in the current footnote 1 should be 
removed. The members felt that without an explanation of the terms, the formula is not clear and the formula is not used 
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during an evaluation.  Therefore, footnote 1 in the product families table for PD meters will be changed and the note will 
be added to the Direct Mass Flow Product Group Table as shown above.  
 
B) Additional Product Groups for Product Families Tables 
 
Background: There are some product groups such as food products that are routinely measured with both positive 
displacement and mass flow meters.  When the tables were developed, only those products, which were typically 
submitted for NTEP evaluation, were addressed. As discussed in Item 4A above, the Sector did not intend to preclude the 
addition of other families or subgroups.  NTEP is periodically asked to evaluate meters used to measure food products 
such as fructose and liquid yeast; however, the table does not presently include categories for these products. 
 
Recommendation: A group of volunteers should be formed to review the product family tables and to develop and 
propose appropriate changes and additions for the Sector to consider at its next meeting.  
 
Discussion: The mass flow meter manufacturers represented at this meeting did not believe there was a need to expand 
the product groups for mass flow meters at this time.   Representatives for the PD meter manufacturers suggested that the 
group formed to address agenda item 3 also address the need for additional product families in their discussion. One of 
the NTEP Laboratories suggested removing the double asterisk from the “Heated Products” Product Group in the Direct 
Mass Flow Products Group Table and the accompanying note stating “NTEP does not presently evaluate heated 
products.”  NTEP has evaluated meters for use with heated products (asphalt above 50 0C) and fructose in the range of   
90 0F to 130 0F.  At the present time, there are no criteria in Publication 14 for determining when a product is to be 
considered a “heated product.”  The only product that has any reference to temperature in Handbook 44 is asphalt above 
and below 50 0C.  Mike Keilty (Micro Motion), agreed to research the typical temperature ranges used by fructose 
manufacturers for metering and delivering their product and to provide information for the development of a criteria for 
“heated products” for the agenda at the next Measuring Sector Meeting.   
 
Conclusion:  The Sector agreed that the group formed to discuss the Product Families for Positive Displacement Meters 
should include the consideration of additional products in their discussions and recommendations.  The Sector further 
agreed that no changes are needed to the Direct Mass Flow Product Group Table at this time.  The Sector also agreed to 
remove the double asterisk and the accompanying footnote relating to the testing of heated products from the Direct Mass 
Flow Product Group Table in the Technical Policy for Liquid Measuring Devices in Publication 14. 
 
C) New Product Family Table for Turbine Meters  
 
Background: When the current product family tables for positive displacement meters and mass flow meters were 
developed, turbine meters were not included because performance data for that technology was not provided to the Sector 
which would suggest appropriate families and subgroups of products. 
 
Recommendation: A group of volunteers including manufactures of turbine meters should be formed to develop a 
product family criteria (table) similar to those for positive displacement and mass flow meters.  The table will be 
reviewed by this Sector for prior to inclusion in Publication 14.  
  
Discussion/Conclusion:  No representative of turbine meter manufacturers attended this Sector meeting.  The Sector 
agreed if manufacturers of turbine meters are interested in having product family criteria for turbine meters they should 
form their own group and develop a proposal for consideration at a future Measuring Sector meeting. 
 
5. Adding Gasoline Oxygenated Blends to the Product Families Table for Positive Displacement (PD) Meters  
 
Source:  NIST/OWM 
 
Background: The products families table for PD meters in the Technical Policy Section of the Liquid-Measuring 
Device Checklist include gasoline and alcohol in different families.  Testing with both products is required when a 
manufacturer applies for a CC that includes applications for both petroleum products and alcohols.  If a Certificate of 
Conformance for a meter is issued for a meter tested with only refined petroleum products, questions have been raised 
concerning whether or not the Certificate can cover applications for gasoline/ethanol blends, gasoline/methanol blends, or 
other oxygenated gasoline blends without additional testing.  If the meters are acceptable for blended products is there any 
limitation on the percentage of blended product, before additional testing is required?  The Sector is asked to discuss 
whether or not the table should be modified to add gasoline/oxygenate blends to the refined petroleum products subgroup.  
The Sector is also asked to identify whether or not a limit should be placed on the percentage of various oxygenates.  
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Recommendation: Amend the Product Families Table for Positive Displacement Meters as follows: 
 

 
    Product 

Family 

 
Product 

Subgroup 

 
Typical Products 

 
Viscosity 

(Centipoise)1 

 
Specific 
Gravity2 

 
% 

Abrasive 
Solids 

Petroleum 
Products 

Refined 
Petroleum 
Products 

Diesel Fuel, Distillate, 
Gasoline, Fuel Oil, Kerosene, 
Light Oil, Spindle Oil, etc. 
Gasoline/Ethanol up to xx % 
Gasoline/Methanol up to xx % 
Gasoline/MTBE,TAME, or 
ETBE up to xx % 

0.3 to 150 0.68 to 1.1 None 

 Aviation Fuels AVgas, Jet A, Jet A-1, Jet B, 
JP4, JP5, JP7, JP8, etc. 

0.4 to 3.6 0.68 to 0.85 None 

 Lubricating 
Oils 

SAE Grades 28 to 2150 0.75 to 1.0 None 

 Heated 
Products 

Bunker Oil, 6 Oil, Crude Oil, 
Asphalt 

25 to 2420 0.8 to 1.1 None 

 
Discussion:  The Sector members generally agreed that, while in order for a CC to included applications for pure alcohols 
the meter must be evaluated with those products, the blending of oxygenates such as ethanol, methanol, or MTBE, in the 
amount typically found in oxygenated fuels does not effect the performance or calibration of a meter. The measurement of 
oxygenated fuels should be covered by the Certificate of Conformance for a meter tested and approved for measuring 
gasoline. One member was opposed to stating a percentage limit for various oxygenates since at present there is no 
uniform standard for those amounts.  The amount allowed or required may vary from state to state.  The Sector agreed 
that providing a percentage limit was not necessary and that adding a footnote recognizing oxygenated blends of gasoline 
would be preferable.  
  
Conclusion:  The Sector agreed to add a footnote 3 to the Product Families for PD Meters table as follows: 
 

Product Families for Positive Displacement Meters 
 

Product 
Family 

Product 
Subgroup 

Typical Products Viscosity 
(Centipoise)1 

Specific 
Gravity2 

% Abrasive 
Solids 

Petroleum 
Products 

Refined 
Petroleum 
Products 

Diesel Fuel, Distillate, 
Gasoline3, Fuel Oil, 
Kerosene, Light Oil, 
Spindle Oil, etc. 

0.3 to 150 0.68 to 1.1 None 

 Aviation Fuels AVgas, Jet A, Jet A-1, Jet 
B, JP4, JP5, JP7, JP8, etc. 

0.4 to 3.6 0.68 to 0.85 None 

 Lubricating 
Oils 

SAE Grades 28 to 2150 0.75 to 1.0 None 

 Heated 
Products 

Bunker Oil, 6 Oil, Crude 
Oil, Asphalt 

25 to 2420 0.8 to 1.1 None 
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Solvents Solvents 
General 

Acetates, Acetone, Esters, 
Ethylacetate, Hexane, 
MEK, Naphtha, Toluene, 
Xylene, etc. 

0.3 to 7 0.6 to 1.6 None 

 Solvents 
Chlorinated 

Carbon Tetra-Chloride, 
Methylene-Chloride, 
Perchloro-Ethylene, 
Trichloro-Ethylene, Etc. 

0.3 to 7 0.6 to 1.6 None 

Alcohols & 
Glycols 

Alcohols, 
Glycols, & 
Water Mixes 
Thereof 

Ethanol, Methanol, Butanol, 
Isopropyl, Isobutyl, 
Ethylene glycol, Propylene 
glycol, etc. 

0.3 to 7 0.6 to 1.6 None 

Compressed 
Gases, 
Liquefied 

LPG3 Propane, Butane, Ethane, 
Freon 11, Freon 12, Freon 
22, etc. 

0.1 to 0.5 0.3 to 0.65 None 

 NH3
3 Anhydrous Ammonia 0.1 0.56 to 0.68 None 

Water Water Tap Water, Deionized, 
Demineralized, Potable 

1.0 1.0 None 

Agricultural 
Liquids – 
Fertilizers 

Fertilizers, 
Clear Liquid 
N-P-K 

10-34-0; 4-10-10; 9-18-9; 
etc. 

10 to 30 1.0 to 1.3 None 

 Fertilizers, 
Nitrogen 
Solutions 

20% Aqua-Ammonia; 28%, 
30% or 32% Nitrogen 
Solution; Urea; Ammonia 
Nitrate; etc. 

10 to 30 1.0 to 1.35 None 

 Fertilizer,  
Suspensions 

3-10-30; 4-4-27; etc. 20 to 200 1.0 to 1.65 4% 

Agricultural 
Liquids – 
Herbicides 

Herbicides, 
Thin Liquids 

Eradicane, Lorox, Princep, 
Round-up, Sencor, Sutan, 
Sutazine, Treflon, etc. 

18 to 65 0.9 to 1.2 Nil 

 Herbicides, 
Viscous 
Liquids 

Dual, etc. 26 to 144 0.9 to 1.2 Nil 

 Herbicides, 
Flowables 

Atrex, Atraxine, Bicep, 
Bladex, etc. 

106 to 912 0.9 to 1.2 3% 

Agricultural 
Liquids – 
Liquid Feeds 

Liquid Feeds Liquid Molasses; Molasses 
plus Phos Acid and/or Urea; 
etc. 

10 to 50 000 1.2 to 1.5 4% 

Chemicals Chemicals Sulfuric Acid, Hydrochloric 
Acid, Phosphoric Acid, etc. 

1.0 to 296 1.1 to 1.85 None 



NTETC Measuring Sector Agenda Page 13 
 

 
13 

 

1 centipoise (cP) - unit of dynamic viscosity.  1 N-s/m2 = 1 kg/m.s= 1000 (cP) - 10 P  
 
2The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 C (or 20 
C) and 1 atm.  The density of water at standard conditions is approximately 1000 kg/m3 (or 998 kg/m3). 
 
3Gasoline includes oxygenated fuel blends. 
 
The source for some of the viscosity value information is in the Industry Canada – Measurement Canada Liquid 
Products Group, Bulletin V-16-E (rpv. 1), August 3, 1999. 

 
6. Width of the Index of the Indicator - Update all LMD Codes as Appropriate 
 
Source:  NIST/OWM 
 
Background:  At its 2000 Annual Meeting, the NCWM voted to amend Handbook 44, 3.30. Liquid-Measuring Devices 
as follows: 
 

S.1.5.3.  Width. 
  
 (a) The index of an indicator shall not be wider than the width of the widest narrowest 

 graduation*. 
[*Nonretroactive as of January 1, 2002.]  (Amended 2000) 
 

(b) If the index of an indicator extends over the entire length of a graduation, it shall be of 
uniform width throughout the portion that coincides with the graduation. 
 

During its discussion of this item, the NCWM noted that there are other Handbook 44 Codes that have the same language 
as the original S.1.5.3.  The fact that all the affected codes were not addressed by the proposal to amend S.1.5.3. was an 
oversight.  The S&T Committee indicated it would be receptive to a proposal to amend the remaining codes to agree with 
the above revision to Handbook 44, Section 3.30. Liquid-Measuring Devices, Paragraph S.1.5.3.  
 
Recommendation: Submit a proposal to the NCWM S&T Committee to amend Handbook 44 Paragraphs S.1.3.3. (a) 
in Sections 3.31. Vehicle-Tank Meters, 3.32. LPG and Anhydrous Ammonia Liquid Measuring Devices, 3.33. 
Hydrocarbon Gas Vapor-Measuring Devices, 3.34. Cryogenic Liquid-Measuring Devices, 3.35. Milk Meters, and 3.36. 
Water Meters as follows: 
 

S.1.3.3.  Width. 
  

(a) The index of an indicator shall not be wider than the width of the widest narrowest 
  graduation*. 

 
(b) If the index of an indicator extends over the entire length of a graduation, it shall be of 

uniform width throughout the portion that coincides with the graduation. 
[*Nonretroactive as of January 1, 200X.]  

 
Discussion and Conclusion:  One member voiced a concern that not all manufacturers of devices, which could be 
affected by this change, were represented at this Sector meeting.  None of the manufacturers represented at this meeting 
had a problem with the proposed changes to Handbook 44; however, the Sector chose to take no official position on this 
item.  The Sector felt that if any manufacturer was opposed to the proposed changes to Handbook 44 they should direct 
their comments directly to the S&T Committee. 
 
7. Administrative Policy and Procedures for Publication 14 
 
Source:  NCWM 
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Background: The NCWM assumed responsibility for administering NTEP as of October 1, 2000.  The NCWM is in 
the process of revising the Administrative Policy and Procedures of Publication 14 to reflect the NCWM’s administrative 
structure for NTEP.  Wes Diggs will update the Sector on the status of that project. 
 
Discussion/Conclusion:  Wes Diggs was not able to attend the 2000 Sector Meeting.  In his place NTEP Director, Steve 
Patoray, provided an update of the progress on the revisions to the Publication 14, Administrative Policies and 
Procedures.  The work on the Administrative Policies and Procedures is progressing.  The NCWM intends to have a draft 
ready for presentation at the 2001 NCWM Interim Meeting.  This issue was provided only as an information item for 
Sector members, therefore, no decision was required by the Sector.  
 
8. Recorded Representation of Count Items on ECR Systems 
 
Source:  Carry-over from 1999 Sector Agenda, Originally Submitted by the Maryland NTEP Laboratory   
   
Background:    At the May 1999 NTEP Laboratory meeting Will Wotthlie (Maryland) reported finding ECR receipts 
with items by count expressed in a decimal format with as many as three digits to the right of the decimal point.  Several 
other NTEP Laboratories also reported finding similar problems with receipts.  Publication 14, ECRs/Retail Motor Fuel 
Dispensers Checklist paragraph 3.7 Recording Representations, page 9-11, states that decimal expressions of count are 
acceptable provided that "fractions of a whole unit can not be expressed."  It was not clear to the laboratories why it is 
necessary for any device to print trailing zeros after the decimal point for items sold by count. At its 1999 meeting, the 
Measuring Sector questioned the need to display the trailing zeros on a receipt for items that are sold by count; however, 
several manufacturers wanted to consult with their software division to determine the ramifications of prohibiting the 
trailing zeros.  To date there have been no reports of conflict.   
 
At is September 2000 meeting, the NTETC Weighing Sector was also asked to discuss this issue. Dennis Krueger (NCR) 
expressed concern that there are many software-based systems that have already been accepted.  He was concerned that it 
would be impossible to modify all the existing software.  Weighing Sector members did not support proposing changes to 
Handbook 44 to prohibit trailing zeros in the expression of items by count. The NTEP Laboratories presently discourage 
the use of trailing zeros; however, if a manufacture points out that the checklist for ECRs interfaced with retail motor fuel 
dispensers permits trailing zeroes, the laboratories are put in a position of having to allow it.  The Weighing Sector agreed 
that, if the checklist for ECRs interfaced with retail motor-fuel dispensers did not have a specific allowance for trailing 
zeros, the NTEP laboratories would be in a better position to discourage a manufacturer from having a weighing system 
that will print items of count with trailing zeros after a decimal point. 
 
Recommendation: Modify Publication 14, ECRs/Retail Motor-Fuel Dispensers, 3.7. as follows:  
 

3.7.  The quantity representation of an item sold by count must be expressed in whole units.  An 
expression of count with a decimal point and trailing zeros, (e.g., 2.00 items) is acceptable  
provided that fractions of a whole unit can not be expressed.  

 
Discussion:  One member recalled that originally the Sector agreed to allow trailing zeros to accommodate the software 
of ECRs interfaced with retail motor-fuel dispensers in convenience stores.  The three decimal places were necessary for 
printing the quantity of fuel dispensed.  When the sale of other items was recorded the technology available at the time 
required that the trailing zeros also be printed for those transactions. Several Sector members felt the average consumer 
would recognize that “3.000 items” represented a count of three items without being confused.  Some manufactures stated 
that, while the software in the systems they manufacture allows printing receipts without trailing zeros for items sold by 
count that might or may not be true for all software suppliers.   
 
Conclusion:  The Sector opposed removing the sentence relating to trailing zeros by a vote of 12 to 2.  
 
9. Repeatability Tolerances for LMD, VTM, and Mass Flow Meters 
 
Source:  Steve Malone (NE Weights and Measures), Mike Keilty (Micro Motion Inc.) 
  
Background: Steve Malone and Mike Keilty submitted the following proposal for consideration at the 2000 
Measuring Sector Meeting. 
 
Proposal/justification:  There is clearly a need to clarify the meaning of “applicable tolerance.” It is easy to read 
“applicable tolerance” and interpret it to be the “absolute value of the tolerance” being applied when, in fact, the intent is 
to apply the entire range of the basic tolerance; both underregistration and overregistration values.  Since “absolute value” 
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and “basic tolerance” are both defined in Handbook 44, applicable tolerance can only be assumed as something different 
than the absolute value of the tolerance.  Additional language is needed to more clearly distinguish the term “applicable” 
tolerance.   
 
The tolerance for repeatability also needs to clarify that each test draft size must be similar. The draft size at a given flow 
rate determines the length of operation for the device for that draft.   The meter errors introduced during the ramp-up to 
the desired flow rate and the ramp-down near the end of the test draft play a part in the overall assessment of meter 
performance.  As the size of the draft changes, the percentage of meter inaccuracy attributable to start-up and shutdown 
effects also changes.  If draft sizes are different, then the conditions of operation have not been repeated and the 
comparison of the test results should not be evaluated for repeatability.  Flow rate is also an important condition that must 
be considered when evaluating multiple tests.  While the repeatability tolerance paragraphs specify that multiple tests are 
to be conducted at the same flow rate, these paragraphs do not clearly indicate that the draft size should be the same. 
 
The Sector is asked to consider the following proposed amendments to Handbook 44 to address the concerns outlined 
above.  If the Sector agrees, the proposal will be forwarded to the NCWM S&T Committee for consideration. 
  
Recommendation: Amend NIST Handbook 44 Section 3.30. Liquid-Measuring Devices T.2.3.4. Repeatability, 
Section 3.31. Vehicle Tank Meters T.4. Repeatability and Section 3.37. Mass Flow Meters T.3. Repeatability as follows: 
 

3.30. Liquid-Measuring Devices 
T.2.3.4. Repeatability. - When multiple tests are conducted at approximately the same flow rate and similar 
draft sizes, the range of the test results for the flow rate shall not exceed 40 percent of the applicable basic 
tolerance (underregistration and overregistration).  The tolerance does not apply to the test of the automatic 
temperature compensating system. 
 
3.31. Vehicle Tank Meters 
T.4. Repeatability. -  When multiple tests are conducted at approximately the same flow rate and similar 
draft sizes, the range of the test results for the flow rate shall not exceed 40 percent of the applicable basic 
tolerance (underregistration and overregistration).   
 
3.37. Mass Flow Meters 
T.3. Repeatability. - When multiple tests are conducted at approximately the same flow rate and similar draft 
sizes, the range of the test results for the flow rate shall not exceed: 
 
(a)  0.2 percent for retail liquid motor fuel devices; and 
 
(b) 40 percent of the applicable basic tolerance (underregistration and overregistration) for all other devices 
listed in Table T.2. 

 
Discussion:  Mike Keilty (Micro Motion) explained the reason for the proposal.  Frequently officials interpret “applicable 
tolerance” to be the value of the tolerance as an absolute value and not a range of tolerance with the value applied in both 
a positive and negative direction.  The Technical Advisor reviewed the 1992, 1994, and 1997 Final Reports of the 
NCWM S&T Committee with the Sector to clarify that the intent of Committee was to apply “applicable” tolerance to 
include a range of both the positive and negative value of the tolerance value.  Some Sector members suggested that the a 
repeatability tolerance of 40 percent of the absolute value of the maintenance tolerance as required in the Handbook 44 
LMD Code for retail devices is much easier to understand and apply.  The members generally agreed that the repeatability 
tolerance criteria should be the same regardless of the device technology.  The Ted Kingsbury (Measurement Canada) 
reported that Measurement Canada applies the same repeatability tolerance to all device technologies.  During the 
discussion an alternate proposal was developed to change the repeatability criteria in all Handbook 44 Section 3.30 Codes 
using 40 percent of maintenance tolerance as the range of allowable variation for multiple test conducted at approximately 
the same flow rate and draft size. 
 
Conclusion:  (The Sector voted on the original proposal with 2 members in favor and 11 opposed.)  The Sector then 
voted on the following alternate proposal developed during the meeting and by a vote of 12 in favor to 1 opposed agreed 
to submit it to the S&T Committee for consideration.  
 
Proposal:  Amend all Handbook 44 Section 3 Codes, specifically, 3.30. Liquid-Measuring Devices, 3.31 Vehicle-Tank 
Meters, 3.32. LPG and Anhydrous Ammonia Liquid-Measuring Devices, 3.33 Hydrocarbon Gas Vapor-Metering 
Devices, 3.34. Cryogenic Liquid-Measuring Devices, 3.35. Milk Meters, 3.36. Water Meters, 3.37. Mass Flow Meters, 
and 3,38. Carbon Dioxide Liquid-Measuring Devices – Tentative Code as follows. 
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3.30. Liquid-Measuring Devices 
 
T.2.  Tolerance Values. 
 
T.2.1.  Retail Devices Except Slow-Flow Meters. 
 
T.2.1.3.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed 40 percent of the absolute value of the maintenance 
tolerance and the results of each test shall be within applicable tolerance.   
(Added 1992) 
 
T.2.3.  Wholesale Devices. 
 
T.2.3.4.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed 40 percent of the applicable tolerance 
absolute value of the maintenance tolerance and the results of each test shall be within the applicable 
tolerance.  This tolerance does not apply to the test of the automatic temperature compensating system. 
(Added 1992) 
 
3.31. Vehicle-Tank Meters 
 
T.4.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed 40 percent of the applicable tolerance 
absolute value of the maintenance tolerance and the results of each test shall be within the applicable 
tolerance. 
(Added 1992) 
 
3.32. LPG and Anhydrous Ammonia Liquid-Measuring Devices 
 
T.3.  Repeatability. -When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed 40 percent of the absolute value of the maintenance 
tolerance and the results of each test shall be within applicable tolerance.  This tolerance does not apply to the test of the 
automatic temperature compensating system. 
(Added 1992) (Amended 1997)  
 
3.33. Hydrocarbon Gas Vapor-Measuring Devices 
 
T.2.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance and the results of each test shall be within the applicable tolerance. 
 
3.34. Cryogenic Liquid-Measuring Devices 
 
T.2.3.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance and the results of each test shall be within the applicable tolerance. 
 
3.35. Milk Meters 
 
T.3.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance and the results of each test shall be within the applicable tolerance. 
 
3.36. Water Meters 
 
T.2.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance and the results of each test shall be within the applicable tolerance. 
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3.37. Mass Flow Meters 
 
T.3.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed: 
 
(a) 0.2 percent for retail liquid motor fuel devices; and 
 
(b) 40 percent of applicable the absolute value of the 
maintenance tolerance for all other devices listed in Table T.2 and the results of each test shall be within 
the applicable tolerance. 
(Amended 1992, 1994) 
 
3.38. Carbon Dioxide Liquid-Measuring Devices 
 
T.2.3.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft 
size, the range of the test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance and the results of each test shall be within the applicable tolerance. 
 
10. Repeatability Requirements for Meters Measuring Liquefied Petroleum Gas (LPG) and Anhydrous 

Ammonia (NH3) 
 
Source:  Carry-over from 1999 Sector Agenda, Originally Submitted by the Maryland NTEP Laboratory 
 
Background:  The NTEP Measuring Laboratories had discussed this item at their May 1999 meeting, and agreed that 
minor changes in the flow rate significantly affect the results of the repeatability test.   The laboratories agreed that other 
factors such as temperature and pressure can have an effect on the test results.  The laboratories also agreed to ask the 
Measuring Sector to consider the issue at its 1999 meeting.  At its September 1999 meeting, the Sector was asked to 
review existing Publication 14 LPG/NH3 test criteria to determine whether or not the laboratories should consider 
pressure and temperature differences when they perform the repeatability test on an LPG/NH3 meter.  Publication 14 
checklist test criteria only specify maintaining the approximate same flow rate during a repeatability test.  The Sector 
discussed the influence that pressure and temperature have on the repeatability of test results on meters used to measure 
LPG/NH3.  The Sector acknowledged that during a repeatability test factors such as temperature and pressure might 
significantly change.  Ross Andersen (New York NTEP Laboratory) commented that steps could be taken to shield test 
equipment and product from the temperature effects of the sun such as using an umbrella or positioning the prover in a 
shaded location.  Representatives from Measurement Canada noted that they have incorporated guidelines for variances in 
their test procedures.  In 1999, the Sector agreed to add the following note to Publication 14 paragraph H, Repeatability 
on LPG to NH3 Meters on page 10-89, to alert the laboratories that variances in temperature and pressure affect 
repeatability test results on LPG meter as follows: 
 
I.  Repeatability on LPG to NH3 Meters: (Note Section “I” changed to “H” in Publication 14 7th Edition – June 2000)  
 
When multiple tests are conducted at approximately the same flow rate, the range of the test results for the flow 
rate shall not exceed 40 percent of the absolute value of the maintenance tolerance and the results of each test shall 
be within acceptance tolerance.  This tolerance does not apply to the test of the automatic temperature 
compensating system. 
 
Note:  Stable temperature and pressure indications are necessary during the entire repeatability test to achieve 
good test results 
 
The NTEP laboratories agreed to review the note further, compare it with Canada’s test procedures, and develop 
recommendations for the 2000 Sector meeting.    
 
Recommendation: At its March 2000 meeting, the NTEP Laboratories agreed that the following proposal should be 
forwarded to the Measuring Sector for review at this meeting.   
 
Proposal:  Add the following to Publication 14, Liquid-Measuring devices, Permanence Test Procedures For Meters, 
Section H. Repeatability on LPG & NH3 Meters (Code Reference T.3.); 
 

When multiple tests are conducted at approximately the same flow rate, the range of the test results for the 
flow rate shall not exceed 40 percent of the absolute value of the maintenance tolerance and the results of 
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each test shall be within acceptance tolerance.  This tolerance does not apply to the test of the automatic 
temperature compensating system. 
 
Note:  Stable temperature and pressure indications are necessary during the entire repeatability test to achieve 
good test results.  For multiple drafts to determine repeatability the following conditions shall be maintained; 
 
1. The range of flow rates shall not exceed 4 GPM.  
2. The range of temperature shall not exceed 1 0C (2 0F). 
3. The range of pressure shall not exceed 68.95 Kpa or 10 PSI. 
4. The temperature difference between the meter and the prover shall not exceed 1 0C (2 0F). 

 
 
Discussion:  Several manufacturers expressed concern over holding the range of flow rates on large capacity meters to 4 
GPM.  One member noted that a 4 GPM range is a large allowance on a retail motor-fuel dispenser with a normal flow 
rate of 10 GPM.  There was general consensus that the allowable range of flow rates should be express as a percentage of 
the flow rate of the first test rather than a fixed GPM value.  The Sector agreed that 5 percent is a reasonable variation in 
flow rate when repeatability tests are conducted.  Example:  If the first test draft of a repeatability test is conducted at a 
flow rate of 80 GPM any subsequent test drafts would be required to have a flow rate between 76 GPM and 84 GPM to be 
considered suitable for a repeatability test. 
 
Conclusion:  The Sector agreed to adopt the proposal as modified below. 
 

Note: Stable temperature and pressure indications are necessary during the entire repeatability test to achieve 
good test results.  For multiple drafts to determine repeatability the following conditions shall be maintained; 
 
1. The range of flow rates shall not exceed 5 percent of the first test draft.  
2. The range of temperature shall not exceed 1 0C (2 0F). 
3. The range of pressure shall not exceed 68.95 Kpa or 10 PSI. 
4. The temperature difference between the meter and the prover shall not exceed 1 0C (2 0F). 

 
If these conditions cannot be met, repeatability tolerances shall not be applied.  Repeatability tests must include at 
least three consecutive test drafts.  

 
11. Repeatability Tolerances for Cryogenic Meters 
 
Source:  NIST/OWM 
 
Background: The Cryogenic Liquid-Measuring Devices Code does not include specific repeatability requirements.  
The Liquid-Measuring Devices (LMD) Code includes repeatability tolerances for Wholesale Devices under T.2.3.4. 
Repeatability.  The Vehicle-Tank Meters (VTM) Code includes identical tolerances under T.4. Repeatability.  These two 
paragraphs state: 
 

"When multiple tests are conducted at approximately the same flow rate, the range of the test results for the flow 
rate shall not exceed 40 percent of the applicable tolerance." 

 
Note that this is different from the tolerances for retail devices in the LMD Code, which states 40 percent of the absolute 
value of maintenance tolerance. 
 
While the redundancy among codes should eventually be eliminated with the work being done reorganize H44, in the 
meantime, it would be beneficial to clearly state the repeatability tolerances that would apply to a cryogenic liquid-
measuring device. 
 
Recommendation:   The Sector is asked to consider the following proposed addition to the Cryogenic LMD Code.  If the 
Sector supports the proposal, it will be forwarded to the NCWM S&T Committee for consideration. 
 
Add the following new paragraph (consistent with LMD Code paragraph T.2.3.4. and VTM Code paragraph T.4.) to the 
Cryogenic Liquid-Measuring Devices Code: 
 

T.X. Repeatability. -  When multiple tests are conducted at approximately the same flow rate, the range of the 
test results for the flow rate shall not exceed 40 percent of the applicable tolerance. 
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Discussion/Conclusion:  This item was resolved by the discussion and decision on agenda item 9. 
 
12. Return Mass to Units of Measure in Handbook 44 3.34 Cryogenic Liquid-Measuring Devices 
 
Source:  NIST/OWN 
 
Background: In accordance with the 1994 decision on item 337-4A of the NCWM S&T Committee agenda, the 
allowance for units of mass was removed from Handbook 44, Section 3.34. Cryogenic Liquid-Measuring Devices, 
Paragraph S.1.1.2. Units in 1998.  Since that time it has been determined that, the industry standard for displayed units of 
measurement continues to be in terms of mass.   Placing mass units back into the cryogenics code as an approved 
measurement unit may be appropriate; however, if that is done there should be a standard reference value associated with 
the expression of mass units.  Since products covered by the cryogenic code are pure products, the reference density at 70 
0F may be appropriate.  Another option would be to reference the density at the Normal Boiling Point for a product.  The 
Sector is asked to discuss this issue and determine if additional work should be done on this issue to develop a proposal 
for consideration by the NCWM S&T Committee.  This work would need to include input from device manufacturers and 
the Compressed Gas Association. 
 
Discussion:  California reported that liquefied nitrogen, argon, and oxygen is being measured in cubic feet and gallons.  
However, liquefied natural gas is being sold in units of mass.  The Technical Advisor reported that a major manufacturer 
of devices used to measure cryogenic liquids indicated that sale in units of mass is a common industry practice.  That 
manufacturer did not have a representative at this meeting.  The Compressed Gas Association also was not represented.  
 
Conclusion:  The Sector agreed to carry this item forward to the agenda of the next Sector meeting, provided industry 
supplies information to the Technical Advisor demonstrating a need for returning mass units to the Cryogenic Code.  If no 
information is supplied, the item will be dropped from the agenda. 
 
13. Testing of the Reference Scale for NTEP Tests of Mass Flow Meters 
 
Source:  NIST/OWM, NTEP Laboratories 
 
Background: OWM periodically receives inquiries from the laboratories and manufacturers about the procedures to 
be used during the testing of a mass flow meter.  Questions have been raised concerning whether or not all laboratories 
are testing the reference scale during mass flow meter evaluations and, if so, whether or not they are following the same 
test procedure. At their April 2000 meeting, the NTEP Laboratories agreed to forward the following proposal to the 
Measuring Sector for consideration. 
 
Recommendation: Add the following criteria for testing a reference scale to be used for the evaluation of a mass flow 
meter to Publication 14, Liquid-Measuring Devices, Section L. Permanence Test for Mass Flow Meters, Gravimetric 
Standard. 
 

Gravimetric Standard.  The combined error of the standard used for testing measuring instruments shall not 
exceed 20 percent of the maximum permissible error to be applied.  Using known weight (field test 
standards), determine the error present in the weighing instrument over the weighing range that will be used 
in the test.  The inherent error, if present, is to be factored out of the measurement.  The scale will then be 
used as a transfer standard.  The reference scale used in the gravimetric test must be tested immediately prior 
to testing the mass flow meter.  The test should be conducted no earlier than one day prior to the test of the 
mass flow meter.  For example, the laboratory may arrive at the site and conduct the test of the reference scale 
on the first day and then return the second day to begin testing of the mass flow meter.  If possible, the 
reference scale should not be used for other purposes during the testing of the mass flow meter.  However, it 
is recognized that this is not always practical since the scale will often be used at the site for other purposes.  
If the evaluating laboratory has reason to believe that scale performance has changed (e.g., erratic readings, 
observed abuse of the scale, etc.) during the conduct of the mass flow meter test, testing of the reference scale 
should be repeated.  If scale performance has changed, any meter tests that have already been performed must 
be repeated. 
 
If practical, the reference scale should also be tested after the test of the mass flow meter is completed; this 
includes testing after completing the series of initial tests in the permanence test and also after completing the 
series of subsequent tests in a permanence test. 
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Under no circumstances is the laboratory to accept test results from a prior scale inspection or test.  The 
evaluating laboratory must witness the test of the reference scale, and the test must be conducted at the same 
time as the testing of the mass flow meter.  Accuracy tests of the scale must be conducted with certified, 
traceable test weights.  On the subsequent test of a meter after the permanence period, the reference scale 
must be re-tested; scale test results obtained during the initial test of the meter are not sufficient.   
 
Remember that the reference scale serves as your test standard for the mass flow meter test, and you are to 
make error corrections to your mass flow meter test results based upon the test you perform on the reference 
scale.  Therefore, it is essential to ensure that the standard is correct at all times during the test and to 
determine the exact errors in the scale in the range of weights where the mass flow meter will be tested. 
 
The sequence of testing is to occur as follows: 
 
1. Test the reference scale and note the errors in the weight ranges where the meter test will be conducted. 

Perform initial tests of the mass flow meter. 
2. Test the reference scale to determine that scale performance has not significantly changed. 

Subject the meter to throughput during the permanence test. 
3. Test the reference scale and note errors in the weight ranges where the meter test will be conducted. 

Perform the subsequent tests of the mass flow meter. 
4. Test the reference scale to determine that scale performance has not significantly changed. 

It is preferable to have a scale dedicated to only NTEP weighing during the evaluation of a meter. 
The maximum time between the initial test and the subsequent permanence test should not exceed 5 days. 
 

Additional Considerations: 
 
1. The reference scale should be adjusted to have errors as close to zero as practicable. 
 
2. When weighing individual test drafts, the beginning weight (tare) and ending weight (gross) must both be 

corrected for scale error at that load range in order to determine the correct net weight for the run. 
 
3. All scale readings should be made using error weights to 0.1 d or using expanded resolution if available. 

The scale should repeat successive readings of the same load within 0.5 scale divisions. 
 

4. If reasonably stable readings using error weights cannot be achieved due to wind or other environmental 
factors, testing should be suspended until such time that stable readings can be achieved. 

 
5. You may consider setting the scale up and calibrating with a smaller division or using an expanded 

resolution mode if available.  If the scale is set up and calibrated with a smaller division and the resulting 
total number of divisions for the scale exceeds the nmax

 allowed for the device, the use of the scale will be 
restricted to the NTEP weighings only. 

 
7. When using a vehicle scale and tank truck(s) to conduct the mass flow meter test, care should be taken to 

position the vehicle completely on the scale and in the same position for all weighments. 
 
8. When “semi” tractor/trailer tankers are used, the maximum gross load can be reduced by uncoupling the 

tractor and weighing only the trailer. 
 
9. The driver should be out of the truck and the engine off whenever weighments are made. 
 
10. The scale must be within 5 miles of the meter evaluation site unless it is possible to determine fuel 

consumption and make appropriate corrections for the fuel consumed.  
 
Note:  Measurement Canada requires that the minimum scale division not exceed one fifth of the limit of 
error for the test draft. 

 
[Note:  Test criteria are being developed for an abbreviated follow-up test.} 

 
Discussion:  The Sector reviewed the proposed criteria for reference scales used for NTEP evaluations.  The members 
generally agreed that a complete retest of the reference scale at the completion of meter testing is not always necessary.  
There also was general agreement that it is appropriate to require a retest if the scale is used for anything other than 
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NTEP testing between the initial test and the follow-up permanence test or if the time between the initial and follow-up 
tests exceeds five days.  One NTEP Laboratory stated that a reference scale should not be required to be an NTEP 
approved scale.   It was noted that not all scales used for NTEP evaluations are vehicle scales.  Additionally tank trucks 
are not the only type of receiving vessels used during an NTEP evaluation. Consequently, the Sector agreed that the 
language should not specify the type of scale or the type of receiving vessel to be used during an NTEP evaluation. 
 
Conclusion:  The Sector agreed to the proposal with the following modifications. 
 

Gravimetric Standard.  The combined error of the standard used for testing measuring instruments shall not 
exceed 20 percent of the maximum permissible error to be applied.  Using known weight (field test 
standards), determine the error present in the weighing instrument over the weighing range that will be used 
in the test.  The inherent error, if present, is to be factored out of the measurement.  The scale will then be 
used as a transfer standard.  The reference scale used in the gravimetric test must be tested immediately prior 
to testing the mass flow meter.  The test should be conducted no earlier than one day prior to the test of the 
mass flow meter.  For example, the laboratory may arrive at the site and conduct the test of the reference scale 
on the first day and then return the second day to begin testing of the mass flow meter.  If possible, the 
reference scale should not be used for other purposes during the testing of the mass flow meter.  However, it 
is recognized that this is not always practical since the scale will often be used at the site for other purposes.  
If the evaluating laboratory has reason to believe that scale performance has changed (e.g., erratic readings, 
observed abuse of the scale, etc.) during the conduct of the mass flow meter test, testing of the reference scale 
should be repeated.  If scale performance has changed, any meter tests that have already been performed must 
be repeated. 
 
If practical necessary, the reference scale should also be tested after the test of the mass flow meter is 
completed; this includes testing after completing the series of initial tests in the permanence test and also after 
completing the series of subsequent tests in a permanence test. 
 
Under no circumstances is the laboratory to accept test results from a prior scale inspection or test.  The 
evaluating laboratory must witness the test of the reference scale, and the test must be conducted at the same 
time as the testing of the mass flow meter.  Accuracy tests of the scale must be conducted with certified, 
traceable test weights.  On the subsequent test of a meter after the permanence period, the reference scale 
must be re-tested; scale test results obtained during the initial test of the meter are not sufficient.   
 
Remember that the reference scale serves as your test standard for the mass flow meter test, and you are to 
make error corrections to your mass flow meter test results based upon the test you perform on the reference 
scale.  Therefore, it is essential to ensure that the standard is correct at all times during the test and to 
determine the exact errors in the scale in the range of weights where the mass flow meter will be tested. 
 
The sequence of testing is to occur as follows: 
 
1. Test the reference scale and note the errors in the weight ranges where the meter test will be conducted. 

Perform initial tests of the mass flow meter. 
2. If necessary Ttest the reference scale to determine that scale performance has not significantly changed. 

Subject the meter to throughput during the permanence test. 
3. Test the reference scale and note errors in the weight ranges where the meter test will be conducted. 

Perform the subsequent tests of the mass flow meter. 
4. If necessary Ttest the reference scale to determine that scale performance has not significantly changed. 

It is preferable to have a scale dedicated to only NTEP weighing during the evaluation of a meter. 
The scale shall be reverified if it is used for other than type evaluation weighing, or if the maximum time 
between the initial test and the subsequent permanence test should not exceeds 5 days. 
 

Additional Considerations: 
 
1. The reference scale should be adjusted to have errors as close to zero as practicable. 
 
2. When weighing individual test drafts, the beginning weight (tare) and ending weight (gross) must both be 

corrected for scale error at that load range in order to determine the correct net weight for the run. 
 

3. All scale readings should be made using error weights to 0.1 d or using expanded resolution if available. 
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The scale should repeat successive readings of the same load within 0.5 scale divisions. An NTEP 
approved scale is not required. 
 

4. If reasonably stable readings using error weights cannot be achieved due to wind or other environmental 
factors, testing should be suspended until such time that stable readings can be achieved. 

 
5. You The NTEP Laboratory and the applicant* may consider setting the scale up and calibrating with a 

smaller division or using an expanded resolution mode, if available.  If the scale is set up and calibrated 
with a smaller division and the resulting total number of divisions for the scale exceeds the nmax

 allowed 
for the device, the use of the scale will be restricted to the NTEP type evaluation weighings only.  
[*Technical advisor’s editorial change] 

 
6. When using a vehicle scale and tank trucks tTo conduct the mass flow meter tests, care should be taken 

to position the vehicle test vessel completely on the scale and in the same position for all weighments. 
 
7. When “semi” tractor/trailer tankers are used, the maximum gross load can be reduced by uncoupling the 

tractor and weighing only the trailer. 
 
8. The driver should be out of the truck and the engine off whenever weighments are made. 
 
9. The scale must shall be within 5 miles of the meter evaluation site unless it is possible to determine fuel 

consumption and make appropriate corrections for the fuel consumed.  
 
Note:  Measurement Canada requires that the minimum scale division not exceed one fifth of the limit of 
error for the test draft. 

 
[Note:  Test criteria are being developed for an abbreviated follow-up test reverification of the reference scale.} 

 
14. Vehicle-Mounted and Stationary Applications of the Same Meter 
 
Source:  NIST/OWM, NTEP Laboratories 
 
Background: Publication 14 presently includes no technical policy to address the use of a meter in both vehicle-
mounted and stationary applications.  At their April 2000 meeting, the NTEP Laboratories agreed that the vehicle-
mounted application is the worst case of the two scenarios. The labs agreed that, if a meter is successfully tested in a 
vehicle-mounted application, the resulting CC could cover both vehicle-mounted and stationary applications without 
additional testing in a stationary application.  The Laboratories agreed to forward to the Measuring Sector the following 
proposal to add a new paragraph to the Technical Policy for Liquid-Measuring Devices in Publication 14. 

 
R. Vehicle-Mounted and Stationary Applications of the a Meter 
 
If a meter is successfully tested in a vehicle-mounted application, both vehicle mounted and stationary 
applications can be covered on the resulting Certificate of Conformance without additional testing in a 
stationary application.  If a meter has only been tested in a stationary application, testing must also be conducted 
on the meter in a vehicle-mounted application in order to cover both applications on the CC. 

 
In preparing this item for presentation to the Sector NIST-OWM determined that other issues pertinent to this item are not 
addressed by the proposal, including the following:  (1) In order to cover a range of sizes on a CC for a vehicle-mounted 
application, do all sizes of meters submitted for evaluation need to be tested in a vehicle-mounted application?; and (2) In 
order to cover different products on a CC for a vehicle-mounted application, do all products submitted for evaluation need 
to be tested in a vehicle-mounted application?  
  
Recommendation: A group of volunteers should be formed to address these questions and any other related issues the 
Sector may identify.  The group will be asked to address these issues, expand the present proposal, and present it for 
consideration at the next Sector meeting. 
 
Discussion/Conclusion:  Rather than forming a separate work group, the Sector asked that the NTEP Laboratories 
address the questions relating to the range of sizes and different products being covered on a CC for both vehicle and 
stationary applications.  The laboratories are asked to discuss the issue at the 2001 NTEP Laboratory meeting and 
provide input for consideration at the next Measuring Sector Meeting.     
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15. Testing of Single Compartment vs. Split Compartment Vehicle Tank Meters 
 
Source:  Carry-over, Maryland NTEP Laboratory 
 
Background: At its September 1999 meeting, the Sector was asked to determine if there are applications where it is 
appropriate to eliminate the split-compartment test (sometimes referred to as the product depletion test) for vehicle-tank 
meters.  Will Wotthlie (MD) questioned whether or not vehicle mounted mass flow meters must go through a split-
compartment test if the manufacturer intends that the meter be used on vehicles with a single compartment. One Coriolis 
mass flow meter manufacturer stated that Coriolis mass flow meters, unlike other device technologies, can track the 
density of the product in the meter.  If the system is correctly configured, when air enters the meter the mass flow meter 
transmitter will recognize the density drop and send a signal to stop pumping and registering product.  
 
The Sector agreed that even a single compartment vehicle tank could run dry and introduce air into the supply lines, 
resulting in overregistration.  The only way to conclusively determine that a system is effectively preventing vapor and air 
from passing through the meter and resulting in erroneous indications is to conduct a product depletion test.  
Consequently, the Sector agreed that, before vehicle mounted applications are listed on an NTEP Certificate of 
Conformance, all vehicle-mounted meters must be subjected to and must pass a split compartment test.  The Sector 
agreed that specific test procedures are needed and asked the NTEP labs to develop these procedures.  In the meantime, 
testing was to be conducted using the same ad hoc procedures as used in past evaluations.  The Sector agreed that this 
policy will apply to all meter technologies (e.g., Coriolis mass flow meters, turbine meters, positive displacement meters) 
even if the meter will never be installed on trucks with more than a single compartment.   The Sector agreed that both the 
initial test and the permanence test still apply, including the required throughput and with a duration of at least 20 days.  
The Sector agreed that, ideally, this test would be performed with a multiple-compartment vehicle; however, if a multiple-
compartment vehicle is unavailable, a single compartment vehicle may be used to simulate the split-compartment test by 
running the tank empty.   
 
At their April 2000 meeting, the NTEP Laboratories agreed to develop a procedure for review by the Measuring Sector at 
its next meeting.  
  
Discussion/Conclusion:  The draft procedure was not completed as of the Sector’s October 2000 meeting.  Consequently, 
this item will be carried-over to the agendas of the 2001 NTEP Laboratory and Measuring Sector Meeting. 
 
16. Meeting Location for 2001 NTETC Measuring Sector Meeting 
 
Background: The Sector is asked to discuss times and locations for its 2001meeting.  The NCWM Board of Directors 
is considering a joint meeting next year of the Measuring Sector, Weighing Sector, and Belt-Conveyor Scale Sector.  A 
possible meeting schedule is printed below for discussion.   
 
 

 
 

Sample Joint Sector Agenda 
 
 Sunday Monday Tuesday Wednesday Thursday Friday 
 
8:30 – 12:00 

 
-- 

 
Belt Conveyor 
Scale Sector 
 

 
Weighing 
Sector 
 

 
Weighing 
Sector 
 

 
Measuring 
Sector 
 

 
Measuring Sector 
 

12:00 – 1:00 -- Lunch Lunch Lunch Lunch Lunch 
 
1:00 – 5:00 

 
Weighing Laboratories 
Meeting 
 

 
Belt Conveyor 
Scale Sector 
 

 
Weighing 
Sector 
 

 
Joint Sector 
Session for 
General Issues* 
 

 
Measuring 
Sector 
 

 
Measuring Laboratories 
Meeting 
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* Examples of “Joint Issues”: 
Administrative Issues 
- Changes in administrative policies and procedures, Sector membership and operation criteria, etc. 
Common General Technical Issues 
General Code issues such as marking requirements, permanence of markings, etc. 
Items of general impact on range of device types such as evaluation of software, audit trails, remanufactured equipment, etc. 

 
Discussion/Conclusion:  The Sector discussed the Board of Directors proposal to hold a joint Sector meeting.  Several 
members indicated that a joint meeting would result in additional travel time and cost for them.  Many of the members 
presently already attend the regional meetings.  By having the Sector meetings held in conjunction with one of those 
meetings, the only additional costs are meals and lodging.   To provide feedback to the Board of Directors on this 
proposal, the Sector polled members present at the meeting.  The Sector voted in opposition to a joint meeting with a vote 
of 13 opposed and zero in favor.  The Sector members generally agreed that the present approach of having the Measuring 
Sector Meeting held in conjunction with a regional meeting (preferably the Southern Weights and Measures Association 
[SWMA]) works well and should be continued.  The Sector voted to have the next meeting immediately prior to the 2001 
SWMA meeting in Lexington, Kentucky, which is scheduled for September 30th through October 3rd.  The result of the 
vote was 11 members in support and 1opposed. The Sector acknowledged that the joint Sector meeting approach might be 
used for the 2001 Sector meetings and that the tentative time frame and location discussed by the Sector may vary 
accordingly. 
 
 
 
 
 
 
 
 
 
 
 
 
Attendees: 
 

Name Company/Agency Address Telephone No.   
     

Mike Belue  Belue Associates 1319 Knight Dr Murfreesboro TN 37128 615 867 1010 bassoc@  
David Biedermann Wayne Div Dresser Equip Group Inc  3814 Jarrett Way Austin TX 78728 512 388 8321 daveb@w  
Randy Byrtus Measurement Canada Standards Bldg Ottawa Ontario CD KIA009 613 952 0631 byrtus.ra  
Rodney Cooper Schlumberger Measurement Div 1310 Emerald Road Greenwood SC 29646 864 942 2226 rcooper@  
Maurice Forkert Tuthill Transfer Sys 8825 Aviation Drive Fort Wayne In 46809 219 747 7529  mforkert  
Steve Hadder State of Florida Bureau of Petro.Insp. 3125 Conner Blvd 850 487 2634 hadders@  
Gordon Johnson Marconi Commerce Sys. 7300 W Friendly Ave Greensboro NC 336 547 5375 gordon.jo  
Michael Keilty Micro Motion Inc 7070 Winchester Circle Boulder CO 80301 303 530 8231 mikek@m  
Ted Kingsbury Measurement Canada Standars Bldg Ottawa Ontario CD KIA009 613 941 8919 kingsbur  
Ronald Murdock NCDA Standards Div Box 27647 Raleigh NC 27611 919 733 3313 ron.murd  
Charlie Nelson Measurement Standars CA 8500 Fruitrige Rd Sacramento CA 95826 916 229 3052 cnelson@  
Steve Patoray NTEP 1239 Carolina Dr Tryon NC 28782 828 859 6178 spatoray@  
Dan Reiswig Measurement Standars CA 8500 Fruitrige Rd Sacramento CA 95826 916 229 3023 dreiswig  
Keith Ridenour  Endress & Hauser Inc 2350 Endress Place Greenwood IN 46143 317 535 1468 Keith.rid  
WayneStiefel NIST/TSAP 100 Brureau Dr Stop 2150 Gaithersburg MD 20899 301 975 4011 stiefel@n  
Richard Suiter  NIST/OWM 100 Bureau Dr Stop 2350 Gaithersburg MD 20899 301 975 4406 rsuiter@  
Robert Traettino Liquid Controls 105 Albrecht Dr Lake Bluff IL 60044 847 295 1050 btraettino  
William D. West State of Ohio W&M 8995 E Main St Reynoldsburg OH 43068 614 728 6290 west@od  
Juana Williams NIST/OWM 100 Bureau Dr Stop 2350 Gaithersburg MD 20899 301 975 3989 Juana.wi  
Richard Wotthlie Maryland W&M 50 Harry S. Truman Dr Annapolis MD 21401 410 841 5790 wotthl.rw  
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Carry-over Items 
 
1. Recommendations to Update to NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 

A) Remanufactured Devices and Elements – Marking Requirements and Definitions 
 
Decisions: The Sector agreed that Section K should remain in its current form and recommends that 
the NTEP Committee address the issue of requirements for the NTEP Evaluation of a remanufactured 
device in the Administrative Policy of NCWM Publication 14. 

 
B) G-S.1. Identification: Certificate of Conformance 

 
Decisions: The Sector agreed to recommend the following proposal to the NTEP Committee for 
addition to NCWM Publication 14. 
 
It is recommended that the underlined language below be included in the Marking Section of all of the 
NCWM Publiction14, Section 2, Chapters 9, 10, and 11 Checklists, 
 
 
1. General.  
 
Code Reference:  G-S.1. Identification 
 
All equipment shall be clearly and permanently marked on an exterior surface that is visible after installation with 
the following information (prefix lettering may be initial capitals, all capitals, or all lower case):  
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1.1.  Name, initials, or trademark of the manufacturer.  
 

1.1.1. The manufacturer's designation that positively identifies the pattern 
or design. 

 

 Yes �  No �  NA � 
 
Yes �  No �  NA � 

   1.1.2. The Model designation shall be prefaced by the word 
“Model,” “Type,” or “Pattern.”  These terms may be followed by 
the term “Number or an abbreviation of that word.  The 
abbreviation for the word “Number” shall, as a minimum, begin 
with the letter “N” (e.g., No or No.) The abbreviation for the word 
“Model” shall be “Mod” or Mod.” (Effective January 1, 2003).    

 

  
 
 
 
Yes �  No �  NA � 

1.1.3. A unique serial number.  Yes �  No �  NA � 
   

1.1.4. The serial number shall be prefaced by the words "Serial Number" 
or an abbreviation of that term.  Abbreviations for the word "Serial" 
shall, as a minimum, begin with the letter "S," and abbreviations for 
the word "Number" shall, as a minimum, begin with the letter "N" 
(e.g., S/N, SN, Ser. No, and S No.). 

 

  
 
 
Yes �  No �  NA � 

   
1.1.5. [Code Reference G-S.1.(g). Effective January 1, 2003]  

 
The NTEP Certificate of Conformance (CC) Number or a 
corresponding CC addendum number for devices that have (or will 
have) a CC.  The number shall be prefaced by the terms "NTEP 
CC", "CC", or "Approval".  These terms may be followed by the 
word "Number" or an abbreviation for the word "Number".  The 
abbreviation shall as a minimum begin with the letter "N" (e.g., No 
or No.).   

 
The device must have an area, either on the identification plate or 
on the device itself, suitable for the application of the Certificate of 
Conformance Number.  If the area for the CC number is not part of 
an identification plate, note its intended location and how it will be 
applied. 

 
Location of CC Number if not located with the identification 
information:____________________________________________
_____________________________________________________   

  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
Yes �  No �  NA � 

   
1.2 The identification badge must be visible after installation  Yes �  No �  NA � 

   
 
 C) G-S.1. Identification: Abbreviation of the Term Model 
 
Decisions: The Sector agreed with the proposal as written. 
 

D) Repeatability 
 

Decisions: The Sector agreed with the proposal except that for NTEP Evaluations it is appropriate to 
require a minimum of three consecutive test before repeatability tolerances are applied and the word 
“should” needs to be “shall” as follows. 
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NTEP tests for repeatability should shall include a minimum of three 
consecutive test drafts of approximately the same size and be conducted under 
controlled conditions where variations in factors, such as temperature, pressure, 
and flow rate, are reduced to the extent that they will not affect the results 
obtained.   

 
E) Repeatability on Wholesale Meters (Code Reference T.2.3.3.) 

 
Decisions: The Sector agreed with the proposal except that for NTEP Evaluations it is appropriate to 
require a minimum of three consecutive test before repeatability tolerances are applied and the word 
“should” needs to be “shall” as follows. 
 

NTEP tests for repeatability should shall include a minimum of three consecutive test 
drafts of approximately the same size and be conducted under controlled conditions 
where variations in factors, such as temperature, pressure, and flow rate, are reduced to 
the extent that they will not affect the results obtained.  

 
 F) Repeatability on Vehicle-Tank Meters (Code Reference T.4.) 
 
Decisions: The Sector agreed with the proposal except that for NTEP Evaluations it is appropriate to 
require a minimum of three consecutive test before repeatability tolerances are applied and the word 
“should” needs to be “shall” as follows. 
 

NTEP tests for repeatability should shall include a minimum of three consecutive test 
drafts of approximately the same size and be conducted under controlled conditions 
where variations in factors, such as temperature, pressure, and flow rate, are reduced to 
the extent that they will not affect the results obtained. 
 

 G) Repeatability on LPG & NH3 Meters (Code Reference T.3.) 
 
Decisions: The Sector agreed with the proposal except that for NTEP Evaluations it is appropriate to 
require a minimum of three consecutive test before repeatability tolerances are applied and the word 
“should” needs to be “shall” as follows. 
 

NTEP tests for repeatability should shall include a minimum of three consecutive test 
drafts of approximately the same size and be conducted under controlled conditions 
where variations in factors, such as temperature, pressure, and flow rate, are reduced to 
the extent that they will not affect the results obtained.  

 
Note: Stable temperature and pressure indications are necessary during the entire 
repeatability test to achieve good test results. 
 
H) Repeatability for Mass Flow Meters (Mass Flow Meters Code Reference 
T.3.)    

 
Decisions: The Sector agreed with the proposal except that for NTEP Evaluations it is appropriate to 
require a minimum of three consecutive test before repeatability tolerances are applied and the word 
“should” needs to be “shall” as follows. 
 

NTEP tests for repeatability should shall include a minimum of three consecutive test 
drafts of approximately the same size and be conducted under controlled conditions 
where variations in factors, such as temperature, pressure, and flow rate, are reduced to 
the extent that they will not affect the results obtained.  

 
Additional Considerations for Testing Mass Flow Meters Dispensing Compressed 
Natural Gas (CNG): 
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Decisions: The Sector agreed with the proposal except that for NTEP Evaluations it is appropriate to 
require a minimum of three consecutive test before repeatability tolerances are applied and the word 
“should” needs to be “shall” as follows. 
 

NTEP tests for repeatability should shall include a minimum of three consecutive test 
drafts of approximately the same size and be conducted under controlled conditions 
where variations in factors, such as temperature, pressure, and flow rate, are reduced to 
the extent that they will not affect the results obtained.  

 
 
 I) Chapter 11Cryogenic Liquid-Measuring Devices 
 
Decisions: The Sector agreed with the proposal except that for NTEP Evaluations it is appropriate to 
require a minimum of three consecutive test before repeatability tolerances are applied and the word 
“should” needs to be “shall” as follows. 
 

NTEP tests for repeatability should shall include a minimum of three consecutive test 
drafts of approximately the same size and be conducted under controlled conditions 
where variations in factors, such as temperature, pressure, and flow rate, are reduced to 
the extent that they will not affect the results obtained.  

 
2. Change Pages for 2001 Edition of NCWM Publication 14 
 
No Sector action required. 
 
3. Update to NCWM Publication 14 Administrative Policy  
 
No Sector action required. 
 
4. Meter Sizes and Products to be Evaluated for Vehicle and Stationary Applications of the 

Same Meter 
 
Source:  NIST/OWM, NTEP Laboratories 
 
Decisions: The Sector agreed with the proposal as written.  The Sector also noted that the policy 
should not be applied retroactively to existing Certificates of Conformance. 

 
5. Testing of Single Compartment vs. Split Compartment Test for Vehicle Tank Meters 
 
Decisions: The Sector agreed to the proposal with the following changes.  
  
C. Field Evaluation and Permanence Test For Vehicle-Tank and Wholesale Meters 
 
The following tests are considered to be appropriate for vehicle-tank metering systems and except for the 
vapor or air eliminator test are considered appropriate for wholesale meters: 
 
Χ Three tests at the maximum discharge rate. 
Χ Three intermediate flow tests. 
Χ Three slow-flow tests. 
Χ Three One vapor or air eliminator (product depletion) tests. 
 
Note:  The "normal test of a measuring system shall be made at the maximum discharge rate that may be 
anticipated under the conditions of the installation.  Any additional tests conducted at flow rates down to 
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and including one-half of the sum of the maximum discharge flow rate and the rated minimum discharge 
flow rate shall be considered normal tests.  (Code reference N.4.1.) 
 
Only one meter is required for the initial test, and after the test, the meter will be placed into service for the 
permanence test.  The following minimum throughput criterion is recommended for these meters: 
 
 Maximum rated flow rate x 2000 
 
Following the period of use, the tests listed above are to be repeated. All results must be within acceptance 
tolerances. 
 
Product Depletion Test 
 
Before vehicle-mounted applications are listed on an NTEP Certificate of Conformance, the meter must 
pass a product depletion test.  This policy applies to all meter technologies (e.g., Coriolis mass flow meters, 
turbine meters, positive displacement meters) even if the meter will never be installed on trucks with more 
than a single compartment.  The permanence test still applies and must include the throughput with a 
duration of at least 20 days.  Ideally, this test should be performed with a multiple-compartment vehicle; 
however, if a multiple-compartment vehicle is unavailable, a single-compartment vehicle may be used to 
simulate the product depletion test by running the tank empty.  
 
Purpose:  A product depletion test verifies the proper operation of air elimination means when the storage 
tank for the product being measured is pumped dry.  This test is necessary for meters that may drain a tank 
completely, such as a vehicle tank meter. 
 
Test Procedure:  For a multi-compartment tank: 
 

1. Begin the test from a compartment (ideally the largest compartment) 
containing an amount of fuel equal to or less than one-half the nominal 
capacity of the prover being used.  Operate the meter at the normal full 
flow rate until the compartment is empty.  There are several methods for 
determining that the compartment is empty.  There may be a significant 
change in the sound of the pump.  Someone may visually watch for the 
compartment to run dry.   The meter may stop entirely or may begin to 
move in jumps (pause, resume running, then pause, then run again.)   

2. Continue the test until the meter indication stops entirely for at least 10 
seconds. If the meter stops for 10 seconds or more, proceed to step 4 3.  If 
the meter indication fails to stop entirely for a period 10 seconds, continue 
to operate the system for 3 minutes. 

3. Close the valve from the empty compartment, and, if top filling, then close 
the nozzle or valve at the end of the delivery hose.  Open the valve from 
another compartment containing the same product. Carefully open the 
valve at the end of the delivery hose.  Pockets of vapor or air may cause 
product to splash out of the prover. The test results may not be valid if 
product is splashed out of the prover.  Appropriate eye protection is 
required, but caution is still necessary. 

4. Continue delivering product at the normal full flow rate until the liquid 
level in the prover reaches the nominal capacity of the prover.   

5. Close the delivery nozzle or valve, stop the meter, allow any foam to settle, 
then read the prover sight gauge as quickly as practical.   

6. Compare the meter indication with the actual delivered volume in the 
prover.   

7. Calculate the meter error, apply special test tolerance, and determine 
whether or not the meter error is acceptable.  

 
Test Procedure:  For a single-compartment tank:   
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The test of a single-compartment tank is easier to accomplish if there is a quick-connect hose 
coupling between the compartment valve and the pump that supplies product to the meter.  If the 
system does not have a quick-connect coupling between the compartment and the meter, an 
additional source of sufficient product at the test site is required.    

 
Without a quick-connect coupling: 

1. Begin the test with the compartment containing an amount of fuel equal to 
or less than one-half the nominal capacity of the prover being used.  
Operate the meter at the normal full flow rate until the supply tank is 
empty.  There are several methods for determining that the tank is empty.  
There may be a significant change in the sound of the pump.  Someone 
may visually watch for the tank to run dry.   The meter may stop entirely or 
may begin to move in jumps (pause, resume running, then pause, then run 
again).   

2. Continue the test until the meter indication stops entirely for at least 10 
seconds. If the meter stops for at least 10 seconds, proceed to step 3.  If the 
meter indication fails to stop entirely for at least 10 seconds, continue to 
operate the system for 3 minutes. 

3. Close the compartment valve and the delivery nozzle or valve if top filling.  
Stop the pump and load sufficient product from the alternate source into 
the supply compartment for the meter being tested.  Allow the product to 
stand in the compartment for a brief time to allow entrained vapor or air to 
escape.   

4. Open the compartment valve and restart the pump without resetting the 
meter to zero. Carefully open the nozzle or valve at the end of the delivery 
hose.  Pockets of vapor or air may cause product to splash out of the 
prover. The test results may not be valid if product is splashed out of the 
prover. Appropriate eye protection is required, but caution is still 
necessary.   

5. Continue delivering product at the normal full flow rate until the liquid 
level in the prover reaches the nominal capacity of the prover.   

6. Close the delivery nozzle or valve, stop the meter, allow any foam to settle, 
then read the prover sight gauge as quickly as practical.   

7. Compare the meter indication with the actual delivered volume in the 
prover.   

8. Calculate the meter error, apply special test tolerance, and determine 
whether or not the meter error is acceptable. 

 
With a quick-connect coupling: 
 

1. During a normal full flow test run, close the compartment valve at 
approximately one-half of the nominal prover capacity.  Then slowly and 
carefully disconnect the quick-connect coupling allowing the pump to 
drain the supply line.  

2. Continue the test until the meter indication stops entirely for at least 10 
seconds.  If the meter fails to stop entirely for at least 10 seconds, continue 
to operate the system for 3 minutes.   

3. If the meter stops for at least 10 second or after 3 minutes, close the 
delivery nozzle or valve at the end of the delivery hose if top filling.   

4. Reconnect the quick-connect coupling and open the compartment valve.  
5. Carefully open the nozzle or valve at the end of the delivery hose.  Pockets 

of vapor or air may cause product to splash out of the prover. The test 
results may not be valid if product is splashed out of the prover. 
Appropriate eye protection is required, but caution is still necessary.   
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6. Continue delivering product at the normal full flow rate until the liquid 
level in the prover reaches the prover’s nominal capacity.   

7. Close the delivery nozzle or valve, stop the meter, allow any foam to settle, 
then read the prover sight gauge as quickly as practical.   

8. Compare the meter indication with the actual delivered volume in the 
prover.   

9. Calculate the meter error, apply special test tolerance, and determine 
whether or not the meter error is acceptable. 

 
The Sector will review the proposal and, if acceptable, recommend to the NTEP Committee that it be added 
to NCWM Publication 14. 
 
6. Review of Section "O" of LMD Technical Policy 
 
Decision: The Sector agreed to retain Section “O” in its present form. 
 
7. Return of Mass to Units of Measure in Handbook 44 Section 3.34. Cryogenic Liquid- 

Measuring Devices    
Source:  NIST/OWM 
 
Decision: The Sector agreed to recommend to the NCWM S&T Committee that Units of Mass be 
returned to NIST Handbook 44, Section 3.34. Cryogenic Liquid-Measuring Devices, S.1.1.2. Units.   The 
following recommendation for modification of S.1.1.2. will be forward to the NCWM S&T Committee. 
 
S.1.1.2.  Units. - A device shall indicate and record, if equipped to record, its deliveries in terms of: 
kilograms or pounds; liters or gallons of liquid at the normal boiling point of the specific cryogenic 
product; cubic meters (cubic feet) of gas at a normal temperature of 21 °C (70 °F) and an absolute pressure 
of 101.325 kPa (14.696 psia); or decimal subdivisions or multiples of the measured units cited above. 
 
8. Review and Update Product Family Tables for PD Meters 
 
Source:  NIST/OWM 
 
Decisions; The Sector agreed to adopt the Family Products Table for positive displacement meters 
presented at the meeting by Melvin Henkle (MCH Engr. Assoc. Inc.) with the changes made by the Sector 
at the September 2001 meeting, as follows: 
 
 

 
 Product 
 Family 

 
 Product 
 Subgroup 

 
 Typical Products1 

 
 Viscosity 
 (Centipoise) 

 
 Specific 
Gravity2 

 
% 

Abrasive 
Solids 

 
Petroleum 
Products  
Fuel 
Lubricant, 
Oil Products 
and Edible 
Oil Products 
 
 
 

 
Refined 
Petroleum 
Products 

 
Diesel Fuel, Distillate, 
Gasoline, Fuel Oil, 
Kerosene, Light Oil, 
Spindle Oil, Lubricating 
Oils, SAE Grades Bunker 
Oil, 6 Oil Crude Oil, 
Asphalt, Vegetable Oil, 
etc. 

 
0.3 to 150 2500 

 
0.68 to 1.1 

 
None 

 
Aviation Fuels 

 
AVgas, Jet A, Jet A-1, Jet 
B, JP4, JP5, JP7, JP8, etc. 

 
0.4 to 3.6 

 
0.68 to 0.85 

 
None 
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 Product 
 Family 

 
 Product 
 Subgroup 

 
 Typical Products1 

 
 Viscosity 
 (Centipoise) 

 
 Specific 
Gravity2 

 
% 

Abrasive 
Solids 

 
 
 
 
 
 
 

 
Lubricating 
Oils 

 
SAE Grades 

 
28 to 2150 

 
0.75 to 1.0 

 
None 

 
Heated 
Products 

 
Bunker Oil, 6 Oil, Crude 
Oil, Asphalt 

 
25 to 2420 

 
0.8 to 1.1 

 
None 

Vegetable Oils  Cooking Oils, Sunflower 
Oil, Soy Oil, Peanut Oil, 
Olive Oil, etc. 

  None 

 
Solvents 

 
Solvents 
General 

 
Acetates, Acetone, Esters, 
Ethylacetate, Hexane, 
MEK, Naphtha, Toluene, 
Xylene, etc. 

 
0.3 to 7  

 
0.6 to 1.6 

 
None 

 
Solvents 
Chlorinated 

 
Carbon Tetra-Chloride, 
Methylene-Chloride, 
Perchloro-Ethylene, 
Trichloro-Ethylene, Etc. 

 
0.3 to 7 

 
0.6 to 1.6 

 
None 

 
Alcohols & 
Glycols 

 
Alcohols, 
Glycols, & 
Water Mixes 
Thereof 

 
Ethanol, Methanol, 
Butanol, Isopropyl, 
Isobutyl, Ethylene glycol, 
Propylene glycol, etc. 

 
0.3 to 7  

 
0.6 to 1.6 

 
None 

 
Water  

 
Water 

 
Tap Water, Deionized, 
Demineralized, Potable 

 
1.0 

 
1.0 

 
None 

 
Liquified 
Compressed 
Gases, 
Liquefied 

 
LPG3  

Fuels & 
Refrigerants 

 
LPG, Propane, Butane, 
Ethane, Freon 11, Freon 
12, Freon 22, etc. 

 
0.1 to 0.5  

 
0.3 to 0.65 

 
None 

 
NH3

3 
 
Anhydrous Ammonia 

 
0.1 

 
0.56 to 0.68 

 
None 

 
Agricultural 
Liquids - 
Fertilizers 

 
Clear Liquids 
 

Fertilizers, 
Clear Liquid 
N-P-K 
 
 
 
 

 
Crop 

Chemicals 

 
 
 
Nitrogen solutions 
28%, 30%, 32%,  
20% Aqua-Ammonia 
Urea: Ammonia Nitrate  
N-P-K solutions: 
10-34-0; 4-10-10; 9-18-9; 
etc. 
 
Herbicides: Round-up, 
Touchdown, Banvel, 2,4-
D, Brontier, Treflan, 
Paraquat, Prowl, etc. 
 
Fungicides, Insecticides 
Adjuvants, Fumigants 

 
 
 
10 to 30  400 
 
 
 
 
 
 
 
4 to 400 
 
 
 
 
0.7 to 100  

 
 
 
 
1.0 to 1.3 
1.45 
 
 
 
 
 
 
0.7 to 1.2 
 
 
 
 
0.7 to 1.2  

 
None 

 
 
 
 
 
 
 
 

None 
 
 
 
 

None 
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Flowables 

Crop 
Chemicals 

 
 

 
 
Dual, Bicep, Marksman, 
Broadstrike, Doubleplay, 
Topnotch, Guardsman, 
Harness, etc. 

Fungicides 

Micronutrients  

 
 
 
20 to 900 

 
 
 
1 to 1.2 

 
 
 
Nil to 3% 

 
Fertilizers, 
Nitrogen 
Solutions 

 
20% Aqua-Ammonia; 
28%, 30% or 32% 
Nitrogen Solution; Urea; 
Ammonia Nitrate; etc. 

 
10 to 30  

 
1.0 to 1.35 

 
None 

Suspensions 
 

Fertilizers,  
Suspensions 

 
Liquid Feeds 

 

 
 
3-10-30; 4-4-27; etc. 
 
 
Molasses plus Phos Acid 
and/or Urea; etc. 

 
 
20 to 200 900  
 
 
10 to 50,000 

 
 
1.0 to 1.65 
 
 
1.2 to 1.5 

 
 

Nil to 4% 
 
 

Nil to 4% 

 
Agricultural 
Liquids - 
Herbicides 

 
Herbicides, 
 Thin Liquids 

 
Eradicane, Lorox, Princep, 
Round-up, Sencor, Sutan, 
Sutazine, Treflon, etc. 

 
18 to 65 

 
0.9 to 1.2 

 
Nil 

 
Herbicides, 
Viscous 
Liquids 

 
Dual, etc. 

 
26 to 144 

 
0.9 to 1.2 

 
Nil 

 
Herbicides, 
Flowables 

 
Atrex, Atraxine, Bicep, 
Bladex, etc. 

 
106 to 912 

 
0.9 to 1.2 

 
3% 

 
Agricultural 
Liquids - 
Liquid Feeds 

 
Liquid Feeds 

 
Liquid Molasses; 
Molasses plus Phos Acid 
and/or Urea; etc. 

 
10 to 50 000  

 
1.2 to 1.5 

 
4% 

 
Chemicals 

 
Chemicals 

 
Sulfuric Acid, Hydrochloric 
Acid, Phosphoric Acid, etc. 

 
1.0 to 296 300 

 
1.1 to 1.85 

 
None 

 
1centipoise (cP) - unit of dynamic viscosity.  1 N-s/m2 = 1 kg/m.s= 1000 (cP) - 10 P  Note:  The Typical Products 
listed in this table are not limiting or all-inclusive; there may be other products and product trade names which 
fall into a product family and product subgroup. 
 
2The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 C (or 
20 C) and 1 atm.  The destiny density of water at standard conditions is approximately 1000 kg/m3 (or 998 
kg/m3). 
 
3 Gasoline includes oxygenated fuel blends. 
 
Source for some of the viscosity value information is in the Industry Canada - Measurement Canada "Liquid 
Products Group, Bulletin V-16-E (rpv. 1), August 3, 1999.” 

 
 
9. New Product Family Tables for Turbine Meters 
 
Source:  NIST/OWM 
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Decisions: Jeff Kelly (Hoffer Flow Controls Inc.) reported that while work on product family tables 
for turbine meters has begun they are not ready for consideration by the Measuring Sector.  The Sector 
agreed that the item would be dropped from the agenda until the turbine meter manufacturers submit a 
proposed table for Sector consideration.   
 
10. Repeatability Tolerances for Hydrocarbon Gas Vapor-Measuring Devices, Milk Meters, 

Water Meters, and Carbon Dioxide Liquid-Measuring Devices 
Decisions: The Sector reviewed the recommendations from the August 2001 Meeting, of the 
WWMA for repeatability tolerances for Hydrocarbon Gas Vapor-Measuring Devices and Water Meters. 
The Sector agreed to forward the following recommendation to the NCWM S&T Committee for addition to 
NIST Handbook 44.   
 
Add the following to NIST Handbook 44, Section 3.33. Hydrocarbon Gas Vapor-Measuring Devices 
  

T.X.X.  Repeatability. – When multiple tests are conducted at approximately the 
same flow rate, the range of the test results shall not exceed 0.9%, and the results of 
every test shall be within applicable tolerance. 
 
N.4.4.  Repeatability Tests. - Tests for repeatability should include a minimum of 
three consecutive test drafts of approximately the same size and conducted under 
controlled conditions where variations in factors, such as, temperature, pressure, 
and flow rate are reduced to the extent that they will not affect the results obtained. 
Non-compliance may be determined with less than three consecutive tests. 
 
 

Add the following to NIST Handbook 44, Section 3.36. Water Meters. 
 

 T.X.  Repeatability. - When multiple tests are conducted at 
approximately the same flow rate and draft size, the range of the test results for 
the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance and the results of each test shall be within the applicable 
tolerance. See also N.4.1.1. 

 
N.4.1.1.  Repeatability Tests. – Tests for repeatability should include a minimum of 
three consecutive test drafts of approximately the same size and conducted under 
controlled conditions where variations in factors, such as, temperature pressure and 
flow rate are reduced to the extent that they will not affect the results obtained. 

 
No representatives of milk meter manufactures attended the Measuring Sector’s September 2001 Meeting 
and no data were available from test conducted on Carbon Dioxide Liquid-Measuring Devices.  The Sector 
asked the Technical Advisor, Dick Suiter to contact manufacturers of these two devices and suggest that 
they provide input directly to the S&T Committee regarding the ability of their devices to meet the 
proposed repeatability tolerance of 40 percent of the absolute value of the maintenance tolerance.  The 
Sector also agreed that test for repeatability should only be conducted under normal test conditions. 
 
New Items 
 
11. Test Criteria for a Mass Flow Meter Without Existing Certificate Displaying Only Units of 

Volume  
 
Source:  Steve Patoray NTEP Director 
 
Decision: The Sector agreed with the item as presented. 
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12. Add Recirculation of Product to Handbook 44, Section 3.37., Mass Flow Meters Similar to 
S.3.1. in 3.30. Liquid Measuring Devices Code 

Source:  NIST/OWM 
 
Decision: The Sector agreed to forward the following proposal to the NCWM S&T Committee and 
recommends that all NIST Handbook 44, liquid-measuring device codes review for adoption of similar 
language. 
 
Modify NIST Handbook 44, Section 3.37, Paragraph S.4.1. as follows: 
 

S.4.1.  Diversion of Measured Product. - No means shall be provided by which any 
measured product can be diverted from the measuring instrument.  However, two or more 
delivery outlets may be permanently installed and operated simultaneously, provided that 
any diversion of flow to other than the intended receiving receptacle cannot be readily 
accomplished or is readily apparent.  Such means include physical barriers, visible valves 
or indications that make it clear which outlets are in operation, and explanatory signs if 
deemed necessary.   
 
A manually controlled outlet that may be opened for purging or draining the measuring 
system shall be permitted.  Effective means shall be provided to prevent the passage of 
liquid through any such outlet during normal operation of the measuring system. 

 
A manually controlled outlet that may be opened for purging or draining the measuring  
system or for recirculating product if recirculation is required in order to maintain the 
product in a deliverable state.  Effective means shall be provided to prevent passage of 
liquid through any such outlet during normal operation of the measuring system and to 
inhibit meter indications (or advancement of indications) and recorded representations 
while the outlet is in operation.  

 
13. Add Test Criteria for Minimum Measured Quantity (MMQ) for Mass Flow Meters in 

Publication 14  
 
Source:  Maryland NTEP Laboratory 
 
Decision: The Sector agreed to recommend that the NCWN NTEP Committee modify Section “L” 
to include a test of the MMQ as follows:   
 
L. Permanence Tests for Mass Flow Meters 
 
The following tests are considered to be appropriate for mass flow meters: 
 

Type evaluation.  The gravimetric test method shall be used for type evaluation. 
 

Gravimetric Standard.  The combined error of the standard used for testing measuring 
instruments shall not exceed 20 percent of the maximum permissible error to be applied.  
Using known weight (primary standard), determine the error present in the weighing 
instrument over the weighing range that will be used in the test.  The inherent error, if 
present, is to be factored out of the measurement.  The scale will then be used as a 
transfer standard. 

 
Test Drafts.  Any test draft (except a test draft for testing the MMQ) shall be equal to at 
least the quantity that is delivered in one minute at the maximum flow rate.  The test 
drafts shall be equal in quantity regardless of the rate of flow.  Establish proper flowmeter 
calibration conditions - steady state conditions at each flow rate.  Collect the test data for 
the selected flow rates.  The indication shall be on the basis of apparent mass.  A test 
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draft for the test of the MMQ shall be made with a draft size equal to the MMQ at the 
marked minimum flow rate for the meter being evaluated.  

 
The Sector also asked the NTEP Laboratories to review the requirement that all test drafts except a test 
draft for testing MMQ be equal to at the least the quantity that is delivered in one minute at the maximum 
flow rate and if appropriate make recommendations for changes for consideration by the Sector its next 
meeting. 
 
14. Change Handbook 44 Definition of Dry Hose and Wet Hose to Include Gaseous Products 
 
Source:  NIST/OWM 
 
Decision: The Sector agreed to forward the recommendation to the NCWM S&T Committee with a 
recommended revision to the definition for wet hose type. 
  
Modify the definitions for dry hose, wet hose and wet-hose type as follow: 
 
dry hose.  A discharge hose intended to be completely drained at the end of each delivery of liquid product.  
[See "dry-hose type."][3.30] 
 
wet hose.  A discharge hose intended to be full of liquid product at all times.  [See "wet-hose type."][3.30] 
 
wet-hose type.  A type of device designed to be operated with the discharge hose full of liquid product at 
all times. [See “wet hose.”][3.30, 3.32] 
 
15. Remove G.4. Vapor Elimination Test from Publication 14 Field Evaluation and Permanence 

Test For LPG and Cryogenic Meters (page 10-88 June 2000 edition)   
 
Source:  NTEP Measuring Laboratories 
 
Decision;  The Sector voted with 9 members in favor, 2 opposed, and 1 abstention to 
forward the recommendation to the NCWM S&T Committee for approval. 
 
16. Remove S.3.2. (b) from Handbook 44 Section 3.30. Liquid-Measuring Devices 
 
Source: NTEP Measuring Laboratories 
 
Decision:  The Sector agreed to forward the recommendation to the NCWM S&T Committee as 
written. 
 
17. On Screen Display of Model and Version Number for Software 
 
Source:  NTEP Measuring Laboratories 
 
Decision: At the September 2001 Measuring Sector Meeting, the Sector agreed to forward the 
following recommendation to the NCWM S&T Committee for addition to NIST Handbook 44.  The Sector 
also agreed that the Technical Advisor should develop and ballot the Measuring Sector Members on a 
definition for “built-for-purpose device”, based on the Canadian definition for the same, to be included in 
the recommendation to the S&T Committee.  The result of the ballot was X affirmative votes, X negative 
votes, and X member abstained. 
 
Recommendation:  Modify Handbook 44, Section 1.10. General Code, G-S.1. as follows: 
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G-S.1.  Identification. - All equipment, except weights and separate parts necessary to 
the measurement process but not having any metrological effect, shall be clearly and 
permanently marked for the purposes of identification with the following information: 

 
(a)  the name, initials, or trademark of the manufacturer or distributor; 

 
(b)  a model designation that positively identifies the pattern or design of the device; 

 
(c) the model designation shall be prefaced by the term "Model," "Type," or "Pattern."  
These terms may be followed by the term "Number" or an abbreviation of that word.  The 
abbreviation for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., 
No or No.) 
[Nonretroactive January 1, 2003] 
(Added 2000) 

 
[Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 

 
(d) except for equipment with no moving or electronic component parts, a nonrepetitive 
serial number;   
[Nonretroactive as of January 1, 1968] 

 
(e) the serial number shall be prefaced by words, an abbreviation, or a symbol, that 
clearly identifies the number as the required serial number; and 
[Nonretroactive as of January 1, 1986] 

 
(f) the serial number shall be prefaced by the words "Serial Number" or an abbreviation 
of that term.  Abbreviations for the word "Serial" shall, as a minimum, begin with the 
letter "S," and abbreviations for the word "Number" shall, as a minimum, begin with the 
letter "N" (e.g., S/N, SN, Ser. No, and S No.). 
[Nonretroactive as of January 1, 2001] 

 
The required information shall be so located that it is readily observable without the necessity of 
the disassembly of a part requiring the use of any means separate from the device.   
 

Note:  For software-based devices not built-for-purpose the required markings may be 
shown on the display screen provided the required information is either displayed 
continuously or by pressing a single key or a series of keys. When a series of keystrokes 
is required clear, instructions for accessing the marking information must be provided. 

 
Definition: built-for-purpose device.  Any main element which was manufactured 

with the primary intent that it be used as or as part of a weighing or 
measuring device or system.  

 
18. Testing Required for an Electronic Indicator with a CC Interfaced With a Measuring 

Element With a CC Not Previously Evaluated Together 
Source:  NTEP Measuring Laboratories 
 
Decision: The Sector agreed to carry this item forward to the agenda for its next meeting.  The 
following groups and individuals agreed provide input; the NTEP Measuring Laboratories, Measurement 
Canada, RichTucker (Tokhiem representing GPMA), John Skuce (FMC – Smith Meter representing 
MMA), Mike Keilty (Micro Motion), and David Hoffman (Toptech). 
 
19. Evaluation Required if a Manufacturer Changes an Audit Trail from Category 2 to 

Category 1 or 3 
Source:  NTEP Measuring Laboratories 
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Decision: The Sector agreed with the item as presented. 
  
Additional Items Added at the Meeting 
 
20. Tolerance for Product Depletion Test 
 
Decision: The Sector generally agreed with the adoption of tolerances for product depletion tests.  
Ross Andersen (NY) agreed to develop a proposal for Sector consideration at its next meeting.  
 
21. Next Meeting 
 
Decision: The Sector generally agreed that the next meeting should be held immediately prior to 
and at the same location as the next SWMA Annual Meeting. 
  
22. Modify NCWM Publication 14, Paragraph 7.17 on page 10-37 
 
Decision: In response to a question raised by a Sector member the Sector agreed to recommend to 
the NCWM NTEP Committee that paragraph 7.17. on page 10-35 of NCWM Publication 14 be modified as 
follows: 
 
 

7.17. The selected unit price displayed at the dispenser prior to the delivery of product 
must be continuously displayed at the conclusion of the delivery (operating mechanism 
moved to the “off” position) until payment is settled or the start of the next transaction by 
movement of the operating mechanism to the “on” position, or “Authorized/Approved” 
by the console operator, whichever occurs first. 
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Carry-over Items 
 
1. Recommendations to Update NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 
Source:  NIST/WMD 
 
Background:  The 87th National Conference on Weights and Measures (NCWM) adopted the following items that will be 
reflected in the 2003 Edition of NIST Handbook 44 and NCWM Publication 14. These items are part of the agenda to 
inform the Measuring Sector of the NCWM actions and recommend changes to NCWM Publication 14. 
 
Recommendation: The Sector reviewed the following recommended changes to Publication 14 based on changes to 
NIST Handbook 44:  
 
A) S.3.2.(b) Exceptions for Diversion of Measured Liquid 
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During its 2002 Annual Meeting, the NCWM agreed to amend Handbook 44 LMD Code paragraph S.3.2. 
Exceptions as follows: 

 
S.3.2.  Exceptions. - The provisions of S.3.1. Diversion Prohibited shall not apply to: 

  
 (a) truck refueling devices when diversion of flow to other than the receiving vehicle cannot readily 

be accomplished and is readily apparent.  Allowable deterrents include, but are not limited 
to, physical barriers to adjacent driveways, visible valves, or lighting systems that indicate 
which outlets are in operation, and explanatory signs; 

 
(b) other devices, when all discharge outlets designed to operate simultaneously are 3.8 cm (1.5 in) 

in diameter or larger. 
 

Recommendation;  The Sector was asked to consider the removal of the reference to discharge lines with a diameter of 
3.8 cm (1 ½ in) or larger in Code reference S.3.2. and paragraph 10.5 from Section 10 on page LMD-33 of the Checklist 
and Test Procedures of NCWM Publication 14, Measuring Devices, Chapter 2, 2002 edition as follows: 

 
10. Discharge Lines and Discharge Line Valves 
 
Code Reference:  S.3.2. Exceptions 
 
If suitable means are provided to prevent the diversion of liquid flow to other than the receiving vehicle, 
devices that are specifically installed for fueling trucks are exempt from the provisions of S.3.1. and 
may have two outlets operating simultaneously.  Similarly, the requirements of S.3.1. do not apply to 
devices on which all discharge outlets designed to operate simultaneously are 3.8 cm (1-1/2 in) in 
diameter or larger. 
 
10.4. For devices that are specifically installed for fueling trucks, two outlets       Yes � No �  NA � 
may be operated simultaneously only if suitable means are provided to ensure 
that diversion of flow to other than the receiving vehicle cannot readily be 
accomplished and is readily apparent.  Such means include, but are not limited 
to, physical barriers to adjacent driveways, visible valves or lighting systems 
indicating which outlets are in operation, and explanatory signs. 
 
10.5. For other devices, two outlets may be simultaneously operated only if  Yes � No �  NA � 
all discharge outlets designed to operate simultaneously are 3.8 cm (1-1/2 in)   
 

Discussion/Conclusion: There was no discussion the amended language for Publication 14, Section 10.  The 
Sector recommends that the NTEP Committee amend Publication 14, Section 10 as shown above. 
 
B) S.4.4.1 Discharge Rates  and S.4.4.2. Location of Marking Information 
 
During its 2002 Annual Meeting, the NCWM agreed to amend Handbook 44 LMD Code paragraph S.4.4. Retail 
Devices as follows: 

 
S.4.4.  Retail Devices.  
 
S.4.4.1. Discharge Rates. - On a retail device with a designed maximum discharge rate of 100 
115 L (25 30 gal) per minute or greater, the maximum and minimum discharge rates shall be 
marked on an exterior surface of the device and shall be visible after installation.  The minimum 
discharge rate shall not exceed 20 percent of the maximum discharge rate. 
[Nonretroactive as of January 1, 1985.] 
 
S.4.4.2. Location of Marking Information; Retail Motor-Fuel Dispensers. – The required 
marking information in the General Code, Paragraph G-S.1. shall appear as follows: 
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(a) Placement of this information shall not be on a portion of the device that can be readily 
removed or interchanged without  the use of a tool separate from the device  

 
(b) The information shall appear 24 to 60 inches from the base of the dispenser when 

placed on the outside of the device. 
 
(c) When placed behind an access door or panel the information shall appear 24 inches to 

60 inches from the base of the dispenser in a readily legible position. The use of a 
dispenser key shall not be considered a tool separate from the device. 

 [Nonretroactive as of January 1, 2003] 
 

Recommendation:  The Sector was asked to consider amending Code Reference S.4.4. in Section 11 on page LMD-33 of 
the Checklist and Test Procedures of NCWM Publication 14, Measuring Devices, Chapter 2, 2002 edition and add Code 
Reference S.4.4.2. as follows: 

 
11. Marking 
 
Code Reference:  S.4.4.1. Marking Requirements For Retail Devices Only 

 
11.2. On a retail device with a designed maximum discharge rate of rates Yes � No �  NA � 
100 115 L/min (25 30 gpm) or greater, the maximum and minimum discharge 
rates shall be marked on an exterior surface of the device and be visible after 
installation.  The minimum rate shall not exceed 20 percent of the maximum 
discharge rate. 

 
Code Reference: S.4.4.2.   Location of Marking Information 

 
11.3 The required marking information in the General Code, Paragraph G-S.1. shall be located as 

follows: 
 
(a) Placement of this information shall not be on a portion of        Yes � No � NA �    

the device that can readily removed or interchanged without 
 the use of a tool separate from the device. 

 
(b) When placed on the outside to the device the information        Yes � No � NA � 

shall appear 24 to 60 inches from the base of the dispenser. 
 

(c) When placed behind an access door or panel the information        Yes � No � NA � 
shall appear 24 inches to 60 inches from the base of the 
dispenser in a readily legible position.  The use of a dispenser 
key  shall not be considered a tool separate from the device. 

  
Discussion/Conclusion:  During the 2002 Measuring Sector meeting, there was no discussion on the recommendation to 
amend Publication 14, Section 11.  The Sector recommends that the NCWM NTEP committee approve the changes 
shown above. 

 
The Sector also noted that marking requirements for discharge rates are required to be located on an external surface of 
the device without any reference to being located within a specified height range.  The Sector members also indicated that 
it is also appropriate to include the markings for discharge rates required in paragraph S.4.4.1. with the other markings in 
accordance with the requirements of paragraph S.4.4.2.  One NTEP laboratory stated that some weights and measures 
officials have incorrectly interpreted paragraph S.4.4.1. to mean that a flow rate greater than or less than 20 percent of the 
maximum discharge is not acceptable.  The Sector agreed to forward to the S&T Committee through the SWMA a 
proposal to modify S.4.4.1. that includes an example of how the requirement should be applied as follows: 
 

S.4.4.1. Discharge Rates. - On a retail device with a designed maximum discharge rate of 115 L (30 
gal) per minute or greater, the maximum and minimum discharge rates shall be marked on an 
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exterior surface of the device and shall be visible after installation in accordance with S.4.4.2.  The 
minimum discharge rate shall not exceed 20 percent of the maximum discharge rate. 
 
Example:  With a marked maximum discharge rate of 230 L/m (60 gpm), the marked minimum 
discharge rate shall be 45 L/m (12 gpm) or less (e.g., 40 L/m (10 gpm) is acceptable).  A marked 
minimum discharge rate greater than 45 L/m (12 gpm) (e.g., 60 L/m (15 gpm)) is not acceptable. 

 
 
C) Recognize Mass Units of Measurement 
 

During its 2002 Annual Meeting the NCWM agreed to amend the Handbook 44 Cryogenic Liquid-
Measuring Devices Code to recognize units of mass as follows: 
 
S.1.1.2.  Units. - A device shall indicate and record, if equipped to record, its deliveries in 
terms of: kilograms or pounds; liters or gallons of liquid at the normal boiling point of the 
specific cryogenic product; cubic meters (cubic feet) of gas at a normal temperature of 21 °C 
(70 °F) and an absolute pressure of 101.325 kPa (14.696 psia); or decimal subdivisions or 
multiples of the measured units cited above. 
 
S.1.1.3.  Value of Smallest Unit. - The value of the smallest unit of indicated delivery, and 
recorded delivery, if the device is equipped to record, shall not exceed the equivalent of: 
 
  (a) for small delivery devices 
   (1) 1 L 
   (2) 0.1 gal  

(3) 0.1 m3 of gas1 kg    
(4) 10 cubic feet of gas 1 lb  
(5) 0.1 m3 of gas 

   (6) 10 cubic feet of gas 
 
  (b) for large delivery devices 
   (1) 10 L 
   (2) 1 gal 
 (3) 1 m3 of gas 10 kg 
 (4) 100 ft3 of gas 10 lb 
 (5) 1 m3 of gas 

(6) 100 ft3 of gas 
 

S.2.4.   Automatic Temperature or Density Compensation. - A device shall be equipped 
with automatic means for adjusting the indication and/or recorded representation of the 
measured quantity of the product, to indicate and/or record in terms of:  kilograms or 
pounds; or liters or gallons of liquid at the normal boiling point of the specific cryogenic 
product; or the equivalent cubic meters (cubic feet) of gas at a normal temperature of 21 °C 
(70 °F) and an absolute pressure of 101.325 kPa (14.696 lb/in2 absolute).  When a 
compensator system malfunctions, the indicating and recording elements may indicate and 
record in uncompensated volume if the mode of operation is clearly indicated, e.g., by a marked 
annunciator, recorded statement, or other obvious means.* 
[*Nonretroactive as of January 1, 1992.] 
 

Recommendation:  The Sector was asked to review the amended Code Reference S.1.1.2. Units in Section 7 on page 
CLMD-15 and S.1.1.3. Value of Smallest unit on page CLMD-16 of the Checklist and Test Procedures of NCWM 
Publication 14, Measuring Devices, Chapter 3, 2002 edition as follows: 

 
Code Reference:  S.1.1.2. Units 

 
7.7. The device shall indicate, and record if equipped to record, its Yes � No � NA � 
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deliveries in terms of: kilograms or pounds; liters or gallons of liquid 
at the normal boiling point of the specific cryogenic product; cubic 
meters, or cubic feet of gas at a normal temperature of 21 °C (70 °F) 
and an absolute pressure of 101.325 kPa (14.696 psia); subdivisions 
or multiples of the measured units cited above. 

 
Code Reference:  S.1.1.3. Value of Smallest Unit 
 
The value of the smallest unit of indicated delivery and recorded delivery if the meter is equipped to 
record, shall not exceed the equivalent of: 
 
7.8. (a)     for small delivery devices    (max. rated flow 75 gpm or less) Yes � No �  NA � 
   (1)   1 L 
   (2)   0.1 gal 

(3) 1 kg 
(4) 1 lb 
(5) 0.1 m3 of gas 
(6) 10 cu. ft of gas 

 
 
7.9.  (b)     for large delivery devices  (max. rated flow greater than 75 gpm) Yes � No �  NA � 
                                      (1)   10 L 
                                      (2)   1 gal 

(3) 10 kg 
(4) 10 lb 
(5) 1 m3 of gas 
(6) 100 ft3 of gas 

 
Discussion/Conclusion: During the 2002 Measuring Sector meeting, there was no discussion.   The Sector recommends 
that the NCWM NTEP committee approve the changes shown above. 

 
D) Repeatability on Milk Meters 
 
During its 2002 Annual Meeting the NCWM agreed to include repeatability test notes and tolerances in the Handbook 44 
Milk Meters Code as Follows: 

 
N.4.1.1.  Repeatability Tests. – Tests for repeatability should include a minimum of three 
consecutive test drafts of approximately the same size and be conducted under controlled 
conditions where variations in factors, such as temperature, pressure, and flow rate are 
reduced to the extent that they will not affect the results obtained. 
 
T.3.  Repeatability. - When multiple tests are conducted at approximately the same flow rate 
and draft size, the range of the test results for the flow rate shall not exceed 40 percent of the 
absolute value of the maintenance tolerance and the results of each test shall be within the 
applicable tolerance.  See also N.4.1.1. 
 

Recommendation;  The Sector was asked to consider adding a new Section K on page LMD-77 of the Checklist and Test 
Procedures of NCWM Publication 14, Measuring Devices, Chapter 2, 2002 edition and re-letter existing Sections K 
through N as follows: 

 
K. Repeatability on Milk Meters (Code Reference N.4.1.1. and T.3.) 
 
When multiple tests are conducted at approximately the same flow rate and draft size, the range of the 
test results for the flow rate shall not exceed 40 percent of the absolute value of the maintenance 
tolerance and the results of each test shall be within the applicable tolerance. 
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Tests for repeatability shall include a minimum of three consecutive test drafts of approximately the 
same size and be conducted under controlled conditions where variations in factors, such as 
temperature, pressure, and flow rate are reduced to the extent that they will not affect the results 
obtained. 
 
K.L. Field Evaluation and Permanence Test For Turbine Meters 

 
L.M. Permanence Tests for Mass Flow Meters 

 
M.N. Testing of Lubricating Oil Meters 

 
N.O. Testing of Hot Oil Meters 
 

Discussion/Conclusion: During the 2002 Measuring Sector meeting, there was no discussion.   The Sector recommends 
that the NCWM NTEP committee approve the changes shown above. 
 
2. Test Draft Size for Initial and Permanence Test for Mass Flow Meters 
 
Source:  Maryland NTEP Laboratory  
 
Background: At its last meeting the Sector asked the NTEP Laboratories to review the requirement that all test drafts 
except a test draft for testing Minimum Measured Quantity (MMQ) be equal to at least the quantity that is delivered in 
one minute at the maximum flow rate, and if appropriate, make recommendations for changes to be considered by the 
Sector at this meeting.  At the June 2002 NTEP Laboratory Meeting, the Measuring Labs agreed that when appropriate 
scales of different capacities are available, the test draft sizes at lower flow rates do not need to equal one minutes flow at 
the maximum flow rate of the device under test. 
 
Recommendation: The Sector was asked to consider modifying Section L. on page LMD-78 and LMD-79 of the 
Checklist and Test Procedures of NCWM Publication 14, Measuring Devices, Chapter 2, 2002 edition as follows: 

 
L. Permanence Tests for Mass Flow Meters 
 
The following tests are considered to be appropriate for mass flow meters: 
 
Test Drafts.  When only one appropriate scale is available for gravimetric testing Any any test draft 
(except a test draft for testing the MMQ) shall be equal to at least the quantity that is delivered in one 
minute at the maximum flow rate.  If more that one appropriate scale is available for gravimetric 
testing, The all test drafts at each flow rate tested shall be equal in quantity regardless of and equal to at 
least one minutes flow at the rate of flow flow rate being tested.  Establish proper flowmeter calibration 
conditions - steady state conditions at each flow rate.  Collect the test data for the selected flow rates.  
The indication shall be on the basis of apparent mass. A test draft for the test of the MMQ shall be made 
with a draft size equal to the MMQ at the marked minimum flow rate for the meter being evaluated. 

 
Discussion/Conclusion:   A member stated that in some cases a single scale could be acceptable for testing with drafts of 
less than one minutes flow.  Multiple range scales and high resolution Class II scales may be appropriate if the uncertainty  
is within stated limits.  The Sector concurred and agreed to recommend the following guidelines on test draft sizes to the 
NCWM NTEP Committee for addition to Publication 14.   
 

Test Drafts.  Any test draft (except a test draft fro testing the MMQ) shall be equal to at least the 
quantity that is delivered in one minute at the maximum flow rate.  The test drafts shall be equal in quantity 
regardless of the rate of flow.  Establish proper flowmeter calibration conditions - steady state conditions at each 
flow rate.  Collect the test data for the selected flow rates.  The indication shall be on the basis of apparent mass. 
A test draft for the test of the MMQ shall be made with a draft size equal to the MMQ at the marked minimum 
flow rate for the meter being evaluated.   All test drafts shall meet the following criteria 
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(a) The minimum quantity for any test draft shall be equal to or greater than the amount 

delivered in one minute at the flow rate being tested, and   
     

(b) any test draft shall be equal to or greater than ten times the division size of the available 
reference scale(s) divided by the applicable draft tolerance in percent for the device under 
test.  As a formula: 

 
Minimum draft size $10 (scale “d”) /Applicable Draft Tolerance for one minutes flow  

 
For example:  With a scale division of 0.1 lb (or 1 lb with 10:1 expanded resolution or by using 
error weights) and an applicable tolerance of 0.2 percent, the minimum draft must be equal to or 
greater than 500 lb.  

  
With a scale division of  0.5 lb (or 5 lb with 10:1 expanded resolution / error weights) and an 
applicable tolerance of 0.3 percent, the minimum draft must be equal to or greater than 1667 lb. 

 
Gravimetric Standard.  As a general guideline for the gravimetric standard, the value of the scale 
division should not be larger than one-tenth of the tolerance times the smallest test draft.  The 
combined error of the standard used for testing measuring instruments shall not exceed 20 percent of the 
maximum permissible error to be applied.  Using known weight (field standard), determine the error 
present in the weighing instrument over the weighing range that will be used in the test.  The inherent 
error, if present, is to be factored out of the measurement.  The scale will then be used as a transfer 
standard. 

 
3. Testing Required for an Electronic Indicator with a CC, Interfaced with a Measuring Element with a CC 

not Previously Evaluated Together  
 
Source:  NTEP Measuring Laboratories 
 
Background:  At the May 2001 NTEP Laboratory Meeting, one of the participating laboratories asked for input 
regarding what testing should be required if the manufacturer of an indicator wanted the CC to recognize the indicator for 
use with different types of measuring devices, such as PD meters, turbine meters, and mass flow meters.  Dan Reiswig 
(CA NTEP Laboratory) agreed to provide a draft of changes to the Liquid-Measuring Devices Checklist and Procedures 
that included requirements for indicators intended to be used with more than one device type.   
 
Dan Reiswig was not able to attend the September 2001 Measuring Sector Meeting. The Sector agreed to carry this item 
forward to the agenda for its next meeting.  The following groups and individuals agreed to provide input:  the NTEP 
Measuring Laboratories, Measurement Canada, RichTucker (Tokhiem representing GPMA), John Skuce (FMC – Smith 
Meter representing MMA), Mike Keilty (Micro Motion), and David Hoffman (Toptech). 
 
At the June 2002 NTEP Laboratory Meeting, the laboratories agreed that an initial performance test conducted by an 
approved NTEP Laboratory is required.  The testing criteria applied should be the same as that applied to a new metering 
system.  Subsequent permanence testing should be at the discretion of NTEP based on the initial performance and could 
be conducted by a local Weights and Measures Official under the direction and control of the NTEP evaluator performing 
the initial test.  
 
Prior to the 2002 NTEP Laboratory Meeting Rich Tucker (Tokhiem representing GPMA) submitted the following for 
consideration by the labs. 
 

Testing Required for an Electronic Indicator with a CC Interfaced with a Measuring Element 
with a CC not previously Evaluated Together . 
 
Significant Assumptions 
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The metering element has already been through NTEP so all the accuracy, permanence, and flow rate 
information has been tested and meets all requirements of Handbook 44. 
 
The Electronic Indicator has already been through NTEP and all electronic functions and other 
requirements have been tested and meets all requirements of Handbook 44. 
 
For the Dispenser, the manufacturer can only request flow rates that fall within the meter approval flow 
limits and products. 
 
With the above scenario, the only open issue is the electronic interface to the pulser and the electronic 
calculator. The electronic calculator receives pulses directly from the pulser. The calculator converts the 
pulses into a volume by knowing how many pulses make up a gallon of delivery. For an example 
Tokheim uses almost explicitly 1000 pulses per gallon of delivery. This is not a standard so other 
manufacturers use other pulse counts. So the only verification is make sure the manufacturer has setup 
the software correctly to match the pulser output and meter delivery. 
 
Test 
Run calibration test drafts to verify compatibility 
 
Testing Options (The manufacturer at it's option do the following) 
Have a representative from the NTEP go to a test site or the Manufacturers lab to verify  compatibility. 
The manufacturer shall submit data from it's lab testing and follow-up test data from an initial 
verification at one of the first installed sites. Data supplied would be a copy of the Weights and 
Measures calibration tests performed at the time the equipment is placed in service. 

 
Recommendation:  The Sector was asked to consider adding a new Section T to Publication 14, Technical Policy for 
Liquid-Measuring Devices as follows 
 

T. Testing Required for an Electronic Indicator with a CC Interfaced With a Measuring 
Element With a CC not Previously Evaluated Together. 

 
An authorized NTEP Laboratory must conduct an initial evaluation following the same performance 
criteria required for a new device.  Subsequent permanence testing may be at the discretion of NTEP 
based on the initial performance of the system being evaluated.  Subsequent permanence testing if 
required may be performed by a local Weights and Measures Official under the direction and control of 
the NTEP Official performing the initial evaluation. 

. 
Discussion/Conclusion: The manufacturers represented want to keep the amount of required testing to a minimum.  
Several expressed the view that the system will either work or not work properly depending on whether or not the 
indicator and the measuring element can communicate.  If the system is acceptable on an initial inspection, a permanence 
test is not necessary.  The only thing that may cause the system to stop working appropriately is an electronic component 
failure.  The NTEP Laboratories are not comfortable with only an initial evaluation.  The Sector agreed that a work group 
should be formed to consider the issues and provide proposal for consideration prior to the Spring 2003 meeting of the 
NTEP Laboratories.  The work group members are; Maurice Forkert (Tuthill Transfer Systems), Mark Butler (Micro 
Motion), Peter Goodier (Syltone), David Hoffman (TopTech Sustems Inc.), Rodney Cooper (Actaris Neptune), Charlene 
Numrych (Liquid Controls), Dave Resch (FMC Measurement Solutions), Mike Keilty (Endress & Hauser Flowtec AG ), 
and Dan Reiswig (CA NTEP Laboratory).  Measurement Canada and NIST agreed to provide input as needed.      
 
4. On Screen Display of Model and Version Number for Software 
 
Source:  NTEP Measuring Laboratories 
 
Background:  At the May 2001 NTEP Laboratory Meeting, the laboratories discussed marking requirements for 
software-based devices, such as electronic cash registers (ECR) or control consoles connected to a liquid measuring 
device.  In some cases the indicator for the system is a generic computer display.  If the required markings are physically 



2002 NTETC Measuring Sector Final Summary  
Draft 1/06/03 

 9 of 20

placed on the display at the time of installation and then at some future time the display is replaced, the required markings 
may be lost.  The laboratories agreed that a real time display of the model and software version information on the display 
screen is preferable.  The laboratories also agreed that the information could either be displayed continuously or by 
pressing a single key or a series of keys if instructions for access are clearly provided when a series of keystrokes is 
required.  The laboratories agreed to develop and forward a proposal to modify G-S.1. to allow real time display of the 
model and software version number for software-based systems to the Measuring Sector for consideration at its next 
meeting.  
 
The Sector reviewed the proposal.  Ted Kingsbury (Measurement Canada) stated that Canada has a similar requirement 
for specifications relating to metrological software used in software-based measurement systems.  The requirements do 
not apply to software in devices that are built-for-purpose.  Built-for-purpose devices are defined in the Canadian 
specifications.   
 
The Sector agreed to forward the following recommendation to the NCWM S&T Committee for addition to NIST 
Handbook 44.  The Sector also forwarded a definition for “built-for-purpose device,” based on the Canadian definition to 
be included in the recommendation to the S&T Committee.   
 
The Sector recommends the following modification to Handbook 44, Section 1.10. General Code, G-S.1. 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the 
measurement process, but not having any metrological effect, shall be clearly and permanently 
marked for the purposes of identification with the following information: 

 
(a)  the name, initials, or trademark of the manufacturer or distributor; 

 
(b)  a model designation that positively identifies the pattern or design of the device; 

 
(c) the model designation shall be prefaced by the term "Model," "Type," or "Pattern."  These terms 
may be followed by the term "Number" or an abbreviation of that word.  The abbreviation for the 
word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.). 
[Nonretroactive January 1, 2003]  (Added 2000) 

 
[Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 

 
(d) except for equipment with no moving or electronic component parts, a nonrepetitive serial 
number;   
[Nonretroactive as of January 1, 1968] 

 
(e) the serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number; and 
[Nonretroactive as of January 1, 1986] 

 
(f) the serial number shall be prefaced by the words "Serial Number" or an abbreviation of that 
term.  Abbreviations for the word "Serial" shall, as a minimum, begin with the letter "S," and 
abbreviations for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, 
Ser. No, and S No.). 
[Nonretroactive as of January 1, 2001] 

 
The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device.   
 

Note:  For software-based devices not built-for-purpose the required markings may be shown on 
the display screen provided the required information is either displayed continuously or by 
pressing a single key or a series of keys. When a series of keystrokes is required clear, instructions 
for accessing the marking information must be provided. 
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Definition: built-for-purpose device.  Any main element which was manufactured with the 
primary intent that it be used as, or as part of, a weighing or measuring device 
or system.  

 
At the 2002 NCWM Interim Meeting, the S&T Committee also received the following proposal from the NTETC 
Weighing Sector. 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the 
measurement process but not having any metrological effect, shall be clearly and permanently 
marked for the purposes of identification with the following information: 
 
The required markings may be shown on the display screen provided the required information is 
displayed either continuously or by an operator action (such as keyboard entries, touch pad, etc).  
Clear instructions for accessing the information shall be provided, as a minimum, on the 
Certificate of Conformance unless the information is continuously displayed during normal 
operation.   
 
The manufacture and model designation shall either be continuously displayed or permanently 
marked on the device. 
 
G-S.7.  Lettering. -  All required markings and instructions shall be distinct and easily readable 
and shall be of such character that they will not tend to become obliterated or illegible. 
 
The required markings may be shown on the display screen provided the required information is 
displayed either continuously or by an operator action (such as keyboard entries, touch pad, etc).  
Clear instructions for accessing the information shall be provided, as a minimum, on the 
Certificate of Conformance unless the information is continuously displayed during normal 
operation.   
 

At the 2002 NCWM Annual Meeting,  The S&T Committee asked that the NTETC Weighing and Measuring 
Sectors review both proposals and attempt to agree on a single proposal that is acceptable to all parties.  The Measuring 
Sector will review both proposals and make recommendations to the S&T Committee for an appropriate compromise.  
 
Discussion/Conclusion: At its September 2002 Meeting, the NTETC Weighing Sector developed a new proposal based 
on both of the proposals submitted last year.  That proposal was forwarded to the NTETC Measuring Sector for review 
and comment.  The Measuring Sector reviewed the proposal developed by the Weighing Sector and concurred with the 
intent of the proposal.  One member indicated that the software version number is more important for identification 
purposes than a serial number.  The Measuring Sector recommended some changes to the Weighing Sector proposal and 
agreed to forward it to the NCWM S&T Committee for consideration.  The modified proposal to amend G-S.1. as shown 
below was also sent to the Weighing Sector members along with a ballot requesting approval of the modifications.  The 
results of the ballot was (9) affirmative, (2) negative, and (3) abstain in favor of the Measuring Sector language. 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the 
measurement process but not having any metrological effect, shall be clearly and permanently 
marked for the purposes of identification with the following information: 

 
 (a)  the name, initials, or trademark of the manufacturer or distributor; 
 
 (b)  a model designation that positively identifies the pattern or design of the device; 
 

(c) the model designation shall be prefaced by the term "Model," "Type," or "Pattern."  These 
terms may be followed by the term "Number" or an abbreviation of that word.  The abbreviation 
for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.).  The 
abbreviation for the word “Model” shall be “Mod” or “Mod.” 

 [Nonretroactive January 1, 2003] 
 (Added 2000) (Amended 2001) 
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 [Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 
 

(d) except for equipment with no moving or electronic component parts and software-based not 
built-for-purpose devices, a nonrepetitive serial number;   

 [Nonretroactive as of January 1, 1968] 
 

(e) the serial number shall be prefaced by words, an abbreviation, or a symbol that clearly 
identifies the number as the required serial number; and 

 [Nonretroactive as of January 1, 1986] 
 

(f) the serial number shall be prefaced by the words "Serial Number" or an abbreviation of that 
term.  Abbreviations for the word "Serial" shall, as a minimum, begin with the letter "S," and 
abbreviations for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, 
Ser. No, and S No.). 

 [Nonretroactive as of January 1, 2001] 
 

(g) For devices that have an NTEP Certificate of Conformance (CC) Number or a corresponding CC 
addendum number, the NTEP CC shall be prefaced by the terms "NTEP CC," "CC," or 
"Approval."  These terms may be followed by the term "Number" or an abbreviation of that word.  
The abbreviation for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or 
No.). 

 [Nonretroactive as of January 1, 2003] 
 

The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999 and 2000) 

 
Add new paragraph G-S.1.1. and renumber existing paragraph G-S.1.1. as follows: 

 
G-S.1.1. Software-Based, Not Built–For–Purpose Devices. - For software based, not built–for–
purpose devices, the following shall apply:  
 
(a) the manufacturer or distributor and the model designation may be continuously displayed or 
marked on the device*, or 
 
(b) the Certificate of Conformance (CC) Number may be continuously displayed or marked on the 
device*, or   
 
(c) all required information in G-S.1. Identification.  (a), (b), (c), (g), and the software version 
designation may be continuously displayed.  Alternatively, a clearly identified System Identification, 
G-S.1. Identification, or Weights and Measures Identification may be accessible through the “Help” 
menu. Required information includes that information necessary to identify that the software in the 
device is the same type that was evaluated. 
 
*Clear instructions for accessing the remaining required information shall be listed on the CC.  
Required information includes that information necessary to identify that the software in the device 
is the same type that was evaluated. 
 
[Nonretroactive as of January 1, 200X] 
 
G-S.1.12.  Remanufactured Devices and Remanufactured Main Elements. - All remanufactured 
devices and remanufactured main elements shall be clearly and permanently marked for the 
purpose of identification with the following information: 
 
(a) the name, initials, or trademark of the last remanufacturer or distributor; 
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(b) the remanufacturer's or distributor's model designation if different than the original model 
designation. 

 [Nonretroactive as of January 1, 2002]   
 
Add a new definition for “built-for-purpose” devices as follows: 
 

built-for-purpose device.  Any main device or element which was manufactured with the intent that it be 
used as, or part of, a weighing or measuring device or system. 

 
 
New Items 
 
5. Marking of Product Measured on Meters in Multi-Product Dispensers 
 
Source:  Maryland Weights and Measures 
 
Background:  At the June 2002 NTEP Laboratory Meeting, one of the participating laboratories indicated that field 
officials in their jurisdiction are sometimes not able to determine which measuring element is associated with a particular 
grade or blend of fuel on multi-product dispensers.  During a field examination of a multi-product dispenser one grade or 
blend is rejected for not meeting performance requirements the official does not know which measuring element to mark 
or tag as rejected.  During the performance of a subsequent inspection following adjustment or repair of the device the 
field official may be required to test all grades and blends offered through the rejected dispenser to determine that the 
correct measuring element and only that element was adjusted.  
 
Recommendation:  The Sector was asked to consider the following recommendation, developed by Maryland weights  
and measures and the Technical Advisor, to modify Handbook 44, Section 3.30. Liquid-Measuring Devices UR.2.5. as 
follows: 
 

UR.2.5.  Product Storage Identification. 
 

UR.2.5.1. Measuring Element Identification. 
 
(a)  The measuring elements of any multi-product dispenser shall be permanently, plainly, 
and visibly marked as to product being measured. 

 
(b)  When the measuring elements of any multi-product is marked by means of a color code, 
the color code key shall be conspicuously displayed at the place of business. 
(Added 200X) 

 
UR.2.5.2.  Product Storage Identification. 
 
(a)  The fill connection for any petroleum product storage tank or vessel supplying motor-
fuel devices shall be permanently, plainly, and visibly marked as to product contained. 
 
(b)  When the fill connection device is marked by means of a color code, the color code key 
shall be conspicuously displayed at the place of business. 
(Added 1975 and Amended 1976 and renumbered 200X) 

 
Discussion: One of the NTEP Laboratories stated that on dispensers with multiple measuring elements it is often 
difficult to identify which meter is associated with a particular product.  One manufacturer questioned why it was 
necessary to physically mark a meter if it has no mechanism for adjustment and no means for a attaching a physical seal 
directly to the meter.  This manufacturer stated that for their equipment it is possible to identify a particular meter in the 
audit trail. 
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Conclusion: The Sector modified the proposal to require a measuring element without an individual physical seal within 
any multi-product dispenser be plainly and visibly identified as to the product being measured.  The Sector agreed to 
forward the following proposal to the S&T Committee through the SWMA with the recommendation that the item be 
given the status of information item or developing issue. 
 
The Sector recommends amending NIST Handbook 44, Section 3.30. Liquid-Measuring Devices UR.2.5 as follows: 
 

UR.2.5.  Product Storage Identification. 
 

UR.2.5.1. Measuring Element Identification. 
 

(a) The measuring elements with an individual physical seal of any multi-product 
dispenser shall be plainly and visibly identified as to product being measured. 

 
(b) When the measuring elements of any multi-product dispenser is marked by means of a 

color code, the color code key shall be conspicuously displayed at the place of business. 
(Added 200X) 

 
UR.2.5.2.  Product Storage Identification. 
 
(a) The fill connection for any petroleum product storage tank or vessel supplying motor-
fuel devices shall be permanently, plainly, and visibly marked as to product contained. 
 
(b) When the fill connection device is marked by means of a color code, the color code key 
shall be conspicuously displayed at the place of business. 

(Added 1975 and Amended 1976 and renumbered 200X) 
 
6. Multiple Measuring Elements with a Single Provision for Sealing Adjustable Components   
 
Source:  Maryland Weights and Measures 
 
Background:  At the June 2002 NTEP Laboratory Meeting, one of the participating laboratories indicated that field 
officials in their jurisdiction are having difficulty with multi-product dispensers that have only one sealing mechanism for 
two or more measuring elements.  If field officials reject a meter for not meeting performance requirements they have no 
way of determining what measuring elements have been recalibrated when they return to re-inspect the dispenser after a 
service agency has made adjustments or repairs on the rejected device. If a physical seal is broken or has been replaced 
the official must test all products to verify that no tampering or misadjustment has occurred on any measuring element.  
 
Recommendation:  The Sector was asked to consider the following recommendation, developed by Maryland weights  
and measures and the Technical Advisor, to modify Handbook 44, Section 3.30. Liquid-Measuring Devices UR.2.5. as 
follows: 
 

UR.2.5.  Product Storage Identification. 
 

UR.2.5.1. Measuring Element Identification. 
 
(a)  The measuring elements of any multi-product dispenser shall be permanently, plainly, and 
visibly marked as to product being measured. 
 
(b) When the measuring elements of any multi-product is marked by means of a color code, the 
color code key shall be conspicuously displayed at the place of business. 
(Added 200X) 
 
UR.2.5.2.  Product Storage Identification. 
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(a)  The fill connection for any petroleum product storage tank or vessel supplying motor-fuel 
devices shall be permanently, plainly, and visibly marked as to product contained. 
 
(b)  When the fill connection device is marked by means of a color code, the color code key shall 
be conspicuously displayed at the place of business. 
(Added 1975 and Amended 1976 and renumbered +200X) 

 
Discussion/Conclusion: A manufacturer of devices that utilizes a single security seal for the adjustment mechanism of 
multiple measuring elements agreed that at present there is no way for a field official to easily identify what element or 
elements have been adjusted.  The adjustment information is recorded in memory but that information is not readily 
accessible through the audit trail.  The Sector agreed to forward the following proposal to the S&T Committee through the 
SWMA with the recommendation that the item be given the status of information item or developing issue. 
 
The Sector recommends adding the following new paragraph to NIST Handbook 44, Section 3.30. Liquid-Measuring 
Devices S.2.2.1.  Multiple Measuring Elements with a Single Provision for Sealing. 
 

S.2.2.1.  Multiple Measuring Elements with a Single Provision for Sealing. - A change to the 
adjustment of any measuring element within any multi-product dispenser with a single 
provision for sealing multiple measuring elements must be identified. 

 
7. Tolerance for Product Depletion Test 
 
Source/Background: At the September 2001 Measuring Sector Meeting during the discussion of agenda item 5 
comparing single compartment testing to split compartment testing a member suggested that it would be appropriate to 
have separate tolerances for a product depletion test.  The Sector agreed to discuss that as a separate agenda item if time 
permitted.  During further discussion of the need for specific tolerances for a product depletion test, a member pointed out 
that the present criteria is affected by the test draft size.  It is possible for a meter to fail at particular draft size; and by 
sufficiently increasing the draft size for a subsequent test, the same meter could pass without any repairs or adjustments 
being made.  Ross Anderson (NY) indicated that NEWMA at one point had developed a proposal to the tolerance for a 
product depletion test on the rated maximum flow rate for the meter.  That proposal was not available for review. The 
Sector agreed to include the discussion of a product depletion test tolerance on the agenda for the next Sector meeting.  
Ross Anderson agreed to prepare a proposal for Sector consideration at that meeting.   
 
Since the 2001 meeting New York has begun a study to compare the results of a product depletion test conducted on the 
same meter using different size provers.  Mr. Anderson will update the Sector on the progress of the study and may be 
able to provide guidance to the Sector on how to proceed. 
 
Discussion/Conclusion:  Mr. Anderson was unable to attend the Sector meeting.  The Sector did review the proposal 
from NEWMA to modify N.4.2. and to add new paragraphs N.4.5. and T.5.  shown below.  Several Sector members 
disagreed with the NEWMA proposal for a tolerance based on one minutes flow at the maximum flow rate for the device 
under test.  The Sector believes that the allowable error for a product depletion test should not be dependent on the size of 
the test draft.  The Sector agreed that the item should be carried over to the agenda for the next Sector meeting to allow 
time for completion of the study being conducted by New York. 
 
NEWMA Proposal: 
 
N.4.2. – Special Tests (except Milk Metering Systems). “Special” tests shall be made to develop the operating 
characteristics of a measuring system and any special elements and accessories attached to or associated with the device.  
Any test except as set forth in N.4.1. or N.4.5. shall be considered a special test.  Special test of a measuring system shall 
be made as follows:  
 
(a)  at a minimum discharge rate of 20 percent of the marked maximum discharge rate or at the minimum rate marked on 
the device whichever is less,  
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(b) to develop operating characteristics of the measuring system during a split-compartment delivery.  
(Amended 1978) 
 
N.4.5.  Product Depletion Test – The effectiveness of the vapor eliminator shall be tested by depleting the product 
supply and continuing until the lack of fluid causes the meter register to stop absolutely.  The test shall be completed by 
switching to another compartment with sufficient product on a multi-compartment vehicle, or by adding sufficient 
product to a single compartment vehicle. When adding product to a single compartment vehicle, allow appropriate time 
for any entrapped vapor to disperse before continuing the test. 
 

T.5. Product Depletion Test – The difference between the results of the normal test and the product 
depletion test shall not exceed 0.5 percent of the equivalent of one minute of flow at the maximum 
rated flow rate for the system. 

 
8. Product Family Tables for MAG Meters  
 
Source:  Liquid Controls LLC 
 
Background:  At present, there is no product family criteria for Mag Meters.  If a manufacturer wants a CC which covers 
multiple products, testing must be conducted on each product.  Liquid Controls is asking the Sector to consider the 
adoption of a product family of liquids criteria for MAG Meters and will provide a specific proposal for Sector 
consideration at the September 2002 Meeting.   
 
Discussion/Conclusion: Liquid Controls provided a handout base on input from an Italian mag meter manufacturer for 
the members to review as a starting point for developing a product family table for mag meters.   One member stated that 
the performance for mag meters is very installation dependent.  Measurement Canada indicated having had difficulty 
trying to categorize products.  Some of the key factors include corrosiveness, coating factors, and abrasiveness.  At 
present they prefer to test each product separately. The Sector agreed to form a small work group to develop the issue, 
collect data, and provide input for the next Sector meeting.  Measurement Canada agreed to prepare a list of concerns for 
the work group.  The work group members are; Mike Keilty (Endress & Hauser), Charlene Numrych (Liquid Controls), 
Paul Glowacki (Murray Equipment), Krone America (TBD), California NTEP Laboratorary (TBD), and Measurement 
Canada.   
 
9. Use of Discount and Loyalty Cards and Discounts for Actions After the Completion of a Retail Motor-

Fuel Delivery  
 
Source:  NTEP Laboratories 
 
Background:  At the June 2002 NTEP Laboratory Meeting, the laboratories agreed that there is a need for guidance for 
determining whether or not a specific discount program or application is appropriate and meets NTEP requirements.   
 
Examples include:  The change to a discount price when a club card is inserted and the automatic return to the 
nonmember price at the completion of the delivery; a change in the posted price to include a discount for the purchase of 
a car wash or other item when a credit card is used at the pump but is not available at the pump in a post pay situation; a 
discount to the unit price for the purchases of certain items after the delivery has been completed. 
 
The Laboratories did not have a specific recommendation, but asked the Sector to organize a work group to identify the 
issues and develop consistent guidelines and requirements for the use of various discount programs. 
 
Discussion/Conclusion: At the meeting on of the NTEP Laboratories provided examples of problems with the use of 
loyalty cards.  One example was that of a super market selling fuel where the unit price could be discounted after the 
delivery was completed by purchasing one or more specific items. The Laboratories asked if tests need to be developed 
for the use of loyalty cards during type evaluation.  One manufacturer stated that marketing schemes come from device 
users not the device manufacturers.  The manufacturers have no control over the various types of loyalty card programs. 
The Sector agreed that a work group should be formed to develop the issue and provide input for the next Sector meeting. 
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The work group members are; Gary Castro (CA NTEP), Rich Tucker (Tokheim), Mike Roach (VeriFone), Steve 
Covington (AutoGas Systems), Gordon Johnson (Gilbarco), Dresser Wayne (TDB), and Mike Belue (Belue Associates). 
 
10. Acceptable Symbols or Wording to Identify Unit Price, Total Price, and Quantity on a Retail  

Motor-Fuel Dispenser 
 
Source:  Maryland NTEP Laboratory 
 
Background: At the June 2002 NTEP Laboratory Meeting, one of the participating laboratories requested guidance 
on what are acceptable symbols or wording to identify the unit price, total sale, and quantity delivered on a retail motor-
fuel dispenser.  The Laboratories recommended that the question be added to the 2002 Measuring Sector Agenda.   
 
Recommendation:  The Sector was asked to consider the following modification to NCWM Publication 14, 
Chapter 2 Measuring Devices. 
 

A. Add a new Paragraph 7.41.1. as follows: 
 

7.41.  The unit price shall be expressed in dollars and decimals of dollars         Yes � No � NA � 
using a dollar sign.  A common fraction shall not appear in the unit price, (e.g., $1.299   
not $1.29 9/10). 

 
7.41.1.  Examples of Acceptable Unit Price Identity 

 
Unit Price, Price per Gallon (or Liter), $/Gallon (or Liter), $/Gal , Price/Gal (or Liter).  This 
list is neither exclusive or all inclusive.  NTEP may or may not approve other forms of 
identity. 

 
B.  Add a new Paragraph 7.43. as follows: 
 

7.43.   Examples of Acceptable Delivered Quantity Identity  
 

Total Gallons (Liters), Total Gal, Gallons, Gal. This list is neither exclusive or all inclusive.  
NTEP may or may not approve other forms of identity. 

 
C. Add a new paragraph 7.44. as follows: 
 

7.44.  Examples of Acceptable Total Price Identity 
 

Total Sale, Sale $, Total $, $. This list is neither exclusive or all inclusive.  NTEP may or may 
not approve other forms of identity. 

 
Discussion/Conclusion: The Sector was unable to reach a consensus on a list of acceptable symbols or wording to 
identify the unit price, total sale, and quantity delivered on a retail motor-fuel dispenser.  The GPMA agreed to develop 
guidelines and provide input on this issue for the Sector to consider.  The Sector agreed to carry this item over for the 
agenda of its next Sector meeting.  
 
11. NTEP Laboratory Recommendations for Changes to NCWM Publication 14 
 
Source: NTEP Laboratories 
 
Background: At the June 2002 NTEP Laboratory Meeting, the laboratories identified a need for several minor changes to 
publication clarify particular sections or paragraphs. 
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Recommendation:  The Sector was asked to consider the following modifications to NCWM Publication 14 as shown in 
the following items.: 
 
A. Modify Section B. Tolerance Application, Normal Test on page LMD-2 as follows: 

 
B. Tolerance Application 
 
Normal Test Tolerances 
 
Based on  Handbook 44, for For the purposes of calculating tolerances, normal tests conducted in an 
NTEP evaluation may be performed at any flow rate down to:   
 
 [50% of the rated maximum flow rate + the rated minimum flow rate]/2 
 
For example:  For a meter with a rated maximum flow rate of 60 gallons/minute (gpm) and a minimum 
flow rate of 12 gpm, the maximum discharge rate developed in an actual installation may be as low as 
30 gpm.  Therefore, for NTEP tests, calculate the "breakpoint" between normal and special tests as:   
 
 [(50% x 60) + 12]/2 = 21 
 
Thus, in the example, NTEP test runs at flow rates between 60 and 21 gpm are considered normal tests. 
 

B. Modify paragraph 5.4.2. on page LMD-21 as follows: 
 
Code Reference:  S.1.5.3.  Width 

 
5.4. Width of the index of an indicator:  

 
5.4.1. The width of the index shall not exceed the width of narrowest  Yes � No �  NA � 

graduation. This requirement applies to liquid measuring devices  
covered in Handbook 44 Section 3.30. Liquid-Measuring  
Devices (effective 2002). 
 

5.4.2. The width of the index shall not exceed the width of widest   Yes � No �  NA � 
graduation. This requirement applies to liquid measuring devices  
not covered in Handbook 44 Section 3.30. Liquid-Measuring  
Devices (effective 2002). 

 
C. Modify paragraph 7.7.2 on page LMD-24 to include examples of rounding as follows: 

 
7.7.2. the indicated or recorded quantity, unit price, and total sales price  Yes � No �  NA � 

values shall be in mathematical agreement to the closest cent (i.e.,  
within each element, the values indicated or recorded must meet the  
formula [quantity x unit price = total sales price] to the closest cent). 
 
Examples:  $1.5549 rounds to $1.55 
  $1.5551 rounds to $1.56 
  $1.5550 may round to either $1.55 or $1.56 
 

D. Modify the note to paragraph 16.2.5. on page LMD-36 as follows: 
 

16.2.5. Authorize with card #1 (do not turn the "handle" on) and interrupt  Yes � No �  NA � 
power for at least 10 seconds.  This should de-authorize the dispenser. 

 
Resupply power; turn the "handle" on; try to dispense.  The dispenser  
shall not deliver product. 
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Note:   The term "handle" generically refers to the handle, flapper, start button,  

on/off switch, or other mechanism used to activate or deactivate the dispenser. 
 

E. Add a note to 16.2.6. on page LMD-35 as follows: 
 

16.2.6. Authorize with card #1; turn the "handle" on, and then interrupt     Yes � No �  NA � 
power. This should de-authorize the dispenser. 

 
   Resupply power and authorize the dispenser with card #2.  Then, complete a delivery. 
 
   Verify that the transaction is charged to card #2. 
  

Note: This test is not required if the device under test complies with paragraph 16.1. 
 

Discussion/Conclusion: The Sector supported the changes recommended by the NTEP Laboratories recommends that 
the NCWM NTEP committee approve the changes shown above. 
   
During the discussion of the above changes a member noted that the tolerances shown in Section I on page LMD-77 of 
Publication 14 also need to be updated to be consistent with Handbook 44.  The Sector agreed and recommends that the 
tolerances be changed to 1.0 percent of the test draft for mechanical automatic temperature compensating systems; and 
0.5 percent of the test draft for electronic automatic temperature compensating systems.  
 
12. Definition for Cryogenic Liquid-Measuring Device 
 
Source:  NIST/OWM 
 
Background: .In 1986 paragraph A.1. of Section 3.34. Cryogenic Liquid-Measuring Device and the definition for 
cryogenic liquid-measuring devices were modified to include on-board-weighing systems for measuring cryogenic liquid.  
In 1995 the reference to scales for measuring cryogenic liquids was removed from paragraph A.1., but not from the 
definition for cryogenic liquid-measuring device. 
 
Recommendation:  The Sector was asked to review the following proposal to modify the following NIST Handbook 44 
definition for cryogenic liquid-measuring device and if acceptable, forward it to the S&T Committee for consideration.. 
 

cryogenic liquid-measuring device.  A system including a mechanism or machine of (a) the meter of 
the positive displacement, turbine, or mass flow type, or (b) a weighing type of device mounted on a 
vehicle, designed to measure and deliver cryogenic liquids in the liquid state.  Means may be provided 
to indicate automatically, for one of a series of unit prices, the total money value of the liquid 
measured.[3.34] 
(Amended 1986, 200X)  
 

Discussion/Conclusion: During the meeting a member recommended that “meter of the positive displacement, 
turbine, or mass flow type” be changed to “liquid measuring element” to recognize other measurement 
technologies.  The Sector concurred and agreed that the following proposal be forwarded to the NCWM S&T 
Committee for consideration. 
 
The Sector recommends modifying the NIST Handbook 44 definition for cryogenic liquid-measuring device as follows: 
 

cryogenic liquid-measuring device.  A system including a liquid measuring element mechanism or 
machine of (a) the meter of the positive displacement, turbine, or mass flow type, or (b) a weighing type 
of device mounted on a vehicle, designed to measure and deliver cryogenic liquids in the liquid state.  
Means may be provided to indicate automatically, for one of a series of unit prices, the total money 
value of the liquid measured.[3.34] 
(Amended 1986, 200X)  
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13. Next Meeting  
 
The Sector discussed the time and location for its next meeting. 
 
Discussion/Conclusion: The Sector recommended that the next meeting of the NTETC Measuring Sector be scheduled 
for October 3-4, 2003 at the Hyatt Charlotte in Charlotte, NC immediately prior to the next Southern Weights and 
Measures Association Annual Meeting. 
 
Additional Item: 
 
14. Update LMD Section of Publication 14  
 
During the meeting a member stated that the entire LMD Section of Publication 14 should be reviewed, updated, and 
reorganized as necessary.  When conducting evaluations of some devices it is necessary to look in several places to find 
all the requirements that may apply.  The Sector concurred and agreed to add it to the agenda for the next Sector Meeting. 
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Name Company/Agency Address Telephone # E-Mail Address 

     

Alain Casademont Measurement Canada 
Stds Bldg #4 Tunney’s Pasture – Ottawa Ontario 
K1A0C9  613 952 0636 Casademont.alain@ic.gc.ca 

Charlene Numrych Liquid Controls 105 Albrecht Dr - Lake Bluff IL 60044 847 283 8330 cnumrych@idexcorp.com 
David Hoffman Toptech Systems 280 Hunt Park Cove - Longwood FL 32750 407 332 1774 dhoffman@toptech.com 
David Resch FMC Measurement Solutions 1602 Wagner Ave, Box 10428 – Erie, PA 16514 814 898 5214 Dave.resch@fmcti.com 
Douglas Long RDM Industrial Electronics 850 Harmony Grove Rd – Nebo, NC 28761 828 652 8346 doug@wnclink.com 
Gary Castro State of California Meas Stds 8500 Fruitridge Rd - Sacremento CA 95826 916 229 3026 gcastro@cdfa.ca.gov 
Gordon Johnson Marconi Commerce Systems Inc 7300 W Friendly Ave – Greensboro NC 27420 336 547 5375 gordon.johnson@marconi.com 
John Skuce FMC - Smith Meter 1602 Wagner Ave Box 10428 - Erie PA 16514 814 898 5405 john.skuce@fmcti.com 
Mark Butler Micro Motion 7070 Winchester Circle - Boulder CO 80301 303 530 8231 mark.butler@emersonProcess.com 
Maurice Forkert Tuthill Transfer Systems 8825 Aviation Dr - Ft Wayne IN 46809 219 747 7529 mforkert@Tuthill.com 
Mike  Belue Belue Associates 1319 Knight Dr - Murfreesboro TN 37128 615 867 1010 bassoc@aol.com 
Mike Keilty Endress & Hauser Flowtec AG 2350 Endress Place - Greenwood IN 46143 317 535 2745 michael.keilty@us,endress.com 
Mike Roach VeriFone 4011 Barwood Court – Tampa, FL 33624 813 205 0876 Mike_r4@verifone.com 
Paul Glowacki Murray Equipment, Inc. 2515 Charleston Place – Fort Wayne, IN 46808 260 484 0382 pglowacki@murrayequipment.com 
Peter Goodier Syltone Industries Inc. 2501 Constant Comment Place – Louisville, KY 40299 502 266 6677 pgoodier@Syltone.com 
Randy Byrtus Measurement Canada Stds Bldg Tunney's Pasture - Ottawa Ontario K1A OC9 byrtus.randy@ic.gc.ca 
Rich  Tucker Tokheim P.O. Box 360 - Ft Wayne IN 46801 260 470 4610 Richard.Tucker@Tokheim.com 
Richard  Wotthlie State of Maryland 50 Harry S. Truman Parkway - Annapolis MD 21771 410 841 5790 wotthlrw@mda.state.md.us 
Richard C. Suiter NIST/OWM Stop 2350 100 Bureau Dr - Gaithersburg MD 20878 301 975 4406 rsuiter@nist.gov 
Rodney  Cooper Schlumberger Neptune 1310 Emerald Rd - Greenwood SC 29646 864 942 2226 rcooper@greenwood.rms.slb.com 
Steve  Patoray NTEP/NCWM 1239 Carolina Dr - Tryon NC 28782 828 859 6178 spatoray@mgmtsol.com 
Steve Covington AutoGas Systems, Inc. 1000 N. Walnut Suite 201 – New Braunfels, TX 71830 830 620 6252 Steve_Covington@autogas.com 
Steven Cook NIST/OWM Stop 2350 100 Bureau Dr - Gaithersburg MD 20878 301 975 4003 steven.cook@nist.gov 
Ted  Kingsbury Measurement Canada Stds Bldg Tunney's Pasture - Ottawa Ontario K1A OC9 613 941 8919 kingsbury.ted@ic.gc.ca 
Trevor Poulter Syltone Industries Inc. 2501 Constant Comment Place – Louisville, KY 40299 502 266 6677 tjpoulter@syltone.com.uk 
William D. West State of Ohio Dept of Agriculture 8995 E Main St - Reynoldsburg OH 43068 614 728 6290 west@odant.agri.state.oh.us 
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1.  (A) & (B) Recommendations to Update to NCWM Publication 14 to Reflect Changes to NIST 
Handbook 44 
  
Source:  NIST/WMD 
 
Background:  The 88th National Conference on Weights and Measures (NCWM) adopted the following 
items that will be reflected in the 2004 Edition of NIST Handbook 44 and NCWM Publication 14. These 
agenda items are to inform the Measuring Sector of the NCWM actions and recommend changes to 
NCWM Publication 14. 
 
Recommendation:  The Sector reviewed the following recommended changes to Publication 14 based on 
changes to NIST Handbook 44:  
 
A) G-S.1.  Identification  
  
During its 2003 Annual Meeting, the NCWM agreed to amend Handbook 44 General Code paragraph 
G-S.1. Identification as follows: 

 
G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the 
measurement process, but not having any metrological effect, shall be clearly and 
permanently marked for the purposes of identification with the following information: 

 
 (a)   the name, initials, or trademark of the manufacturer or distributor; 
 
 (b)   a model designation that positively identifies the pattern or design of the device; 
 

(c)  the model designation shall be prefaced by the term "Model," "Type," or 
"Pattern."  These terms may be followed by the term "Number" or an 
abbreviation of that word.  The abbreviation for the word "Number" shall, as a 
minimum, begin with the letter "N" (e.g., No or No.).  The abbreviation for the 
word “Model” shall be “Mod” or “Mod.” 

 [Nonretroactive as of January 1, 2003] 
 (Added 2000) (Amended 2001) 
 
 [Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 

 
(d)  except for equipment with no moving or electronic component parts and not- 

built-for-purpose, software-based devices, a nonrepetitive serial number;   
 [Nonretroactive as of January 1, 1968] 

(e) for not-built-for-purpose, software-based devices the current software version 
designation; 

 
(f)(e)  the serial number shall be prefaced by words, an abbreviation, or a symbol that 

clearly identifies the number as the required serial number; and 
 [Nonretroactive as of January 1, 1986] 

 
(g)(f) the serial number shall be prefaced by the words "Serial Number" or an abbreviation 

of that term.  Abbreviations for the word "Serial" shall, as a minimum, begin with the 
letter "S," and abbreviations for the word "Number" shall, as a minimum, begin with 
the letter "N" (e.g., S/N, SN, Ser. No, and S No.). 

 [Nonretroactive as of January 1, 2001] 
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(h)(g) For devices that have an NTEP Certificate of Conformance (CC) Number or a 
corresponding CC addendum number, the NTEP CC shall be prefaced by the terms 
"NTEP CC," "CC," or "Approval."  These terms may be followed by the term 
"Number" or an abbreviation of that word.  The abbreviation for the word "Number" 
shall, as a minimum, begin with the letter "N" (e.g., No or No.). 

 [Nonretroactive as of January 1, 2003] 
 

 The required information shall be so located that it is readily observable without 
the necessity of the disassembly of a part requiring the use of any means separate 
from the device. 

 (Amended 1985, 1991, 1999 and 2000) 
 
Add new paragraph G-S.1.1. and renumber existing paragraph G-S.1.1. as follows: 

 
 G-S.1.1. Not-Built–For–Purpose Devices, Software-Based. - For not-built–for–

purpose, software-based devices, the following shall apply:  
 
 (a) the manufacturer or distributor and the model designation shall be continuously 

displayed or marked on the device (see note below), or 
 
 (b) the Certificate of Conformance (CC) Number shall be continuously displayed or 

marked on the device (see note below), or   
 
 (c) all required information in G-S.1. Identification.  (a), (b), (c), (e), and (h) be 

continuously displayed.  Alternatively, a clearly identified “view only” System 
Identification, G-S.1. Identification, or Weights and Measures Identification shall be 
accessible through the “Help” menu. Required information includes that information 
necessary to identify that the software in the device is the same type that was 
evaluated. 

 
 Note:  Clear instructions for accessing the remaining required G-S.1. information 

shall be listed on the CC.  Required information includes that information necessary 
to identify that the software in the device is the same type that was evaluated. 

  [Nonretroactive as of January 1, 2004] 
 

Amend Code Reference G-S.1. and add Code Reference G-S.1.1. in Section 1 on page LMD-9 of the 
Liquid-Measuring Devices Checklist and Test Procedures and Section 1 on page CLMD-2 of the Cryogenic 
Liquid-Measuring Devices Checklist and Test Procedures of NCWM Pulication14, Measuring Devices, 
2003 edition as follows: 

 
All equipment shall be clearly and permanently marked on an exterior surface that 
is visible after installation with the following information (prefix lettering may be 
initial capitals, all capitals, or all lower case): 

 

1.1. Name, initials, or trademark of the manufacturer. Yes  �  No  �  N/A  � 
 1.1.1. The manufacturer's designation that positively identifies the 

pattern or design. 
Yes  �  No  �  N/A  � 

 1.1.2. The Model designation shall be prefaced by the word "Model", 
"Type", or "Pattern". These terms may be followed by the term 
"Number" or an abbreviation of that word. The abbreviation for 
the word "Number" shall, at a minimum, begin with the letter 
"N" (e.g., No or No.) The abbreviation for the word "Model" 
shall be "Mod" or "Mod.".  Effective January 1, 2003). 

Yes  �  No  �  N/A  � 

 1.1.3. A unique serial number (except for not built-for-purpose, 
software-based devices.  

Yes  �  No  �  N/A  � 
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 1.1.3.1 The current software version number for not built-for-purpose, 
software-based devices 

Yes  �  No  �  N/A  � 

 1.1.4. The serial number shall be prefaced by the words "Serial 
Number" or an abbreviation of that term.  Abbreviations for the 
word "Serial" shall, as a minimum, begin with the letter "S," and 
abbreviations for the word "Number" shall, as a minimum, begin 
with the letter "N" (e.g., S/N, SN, Ser. No, and S No.). 

Yes  �  No  �  N/A  � 

 Code Reference G-S.1. (g). Effective January 1, 2003  
 1.1.5. The NTEP Certificate of Conformance (CC) Number or a 

corresponding CC addendum number for devices that have a CC. 
The number shall be prefaced by the terms "NTEP CC", "CC", 
or "Approval". These terms may be followed by the word 
"Number" or an abbreviation for the Word "Number". The 
abbreviation shall as a minimum begin with the letter "N" (e.g., 
No or No.). 
 
The device must have an area, either on the identification plate or 
on the device itself, suitable for the application of the Certificate 
of Conformance Number. If the area for the CC Number is not 
part of an identification plate, note its intended location and how 
it will be applied. 
 
Location of CC Number if not located with the identification: 
 
 
 

Yes  �  No  �  N/A  � 

Code Reference: G-S.1.1.  Not Built-for-Purpose Devices, Software-Based 
1.2. For not built-for-purpose, software-based devices the following shall apply:  
 1.2.1. the manufacturer or distributor and the model designation shall 

be continuously displayed or marked on the device (see note 
below), or 

Yes  �  No  �  N/A  � 

 1.2.2. the Certificate of Conformance (CC) Number shall be 
continuously displayed or marked on the device (see note below), 
or 

Yes  �  No  �  N/A  � 

 1.2.3. all required information in G-S.1. Identification.  (a), (b), (c), (e), 
and (h) be continuously displayed.  Alternatively, a clearly 
identified view only System Identification, G-S.1. Identification, 
or Weights and Measures Identification shall be accessible 
through the “Help” menu. Required information includes that 
information necessary to identify that the software in the device is 
the same type that was evaluated. 
 

Yes  �  No  �  N/A  � 

 Note: Clear instructions for accessing the remaining required G-S.1. 
information shall be listed on the CC.  Required information 
includes that information necessary to identify that the software 
in the device is the same type that was evaluated. 

 

1.23. The identification badge must be visible after installation. Yes  �  No  �  N/A  � 
1.34. The identification badge must be permanent.  Yes  �  No  �  N/A  � 

 
Renumber succeeding paragraphs accordingly. 

 



2003 Measuring Sector Final Summary 

 5 

Amend Code Reference G-S.1. and add Code Reference G-S.1.1. in Section 1 on page ECRD-3 of the 
Electronic Cash Registers Interface with Retail Motor-Fuel Dispensers Checklist and Test Procedures of 
NCWM Pulication14, Measuring Devices, 2003 edition as follows: 
 

B.  Checklist and Test Procedure 
 

1. Identification 
Code Reference:  G-S.1. General  
Each cash register must comply with the appropriate Handbook 44 identification 
requirements. All equipment, except weights and separate parts necessary to the 
measurement process but not having any metrological effect, shall be clearly and 
permanently marked for the purposes of identification with the following 
information. (prefix lettering may be initial capitals, all capitals, or all lower case) 
 
Location of the information:  
 
 

 

1.1. The name, initials, or trademark of the manufacturer or distributor. Yes  �  No  �  N/A  � 
1.2. A model designation that positively identifies the pattern or design 

of the device. 
Yes  �  No  �  N/A  � 

1.3. The Model designation shall be prefaced by the word "Model", 
"Type", or "Pattern". These terms may be followed by the term 
"Number" or an abbreviation of that word. The abbreviation for 
the word "Number" shall, at a minimum, begin with the letter "N"  
(e.g., No or No.) The abbreviation for the word "Model" shall be 
"Mod" or "Mod.". (Effective January 1, 2003). 

Yes  �  No  �  N/A  � 

1.4. Except for equipment with no moving or electronic component parts 
and not built-for-purpose, software-based devices, a nonrepetitive 
serial number. 

Yes  �  No  �  N/A  � 

1.5. The serial number shall be prefaced by words, an abbreviation, or a 
symbol, that clearly identifies the number as the required serial 
number. 

Yes  �  No  �  N/A  � 

1.6. The serial number shall be prefaced by the words "Serial Number" 
or an abbreviation of that term.  Abbreviations for the word 
"Serial" shall, as a minimum, begin with the letter "S," and 
abbreviations for the word "Number" shall, as a minimum, begin 
with the letter "N" (e.g., S/N, SN,  Ser. No, and S No.). 

Yes  �  No  �  N/A  � 

1.7 The current software designation for not built-for-purpose, 
software-based devices. 

Yes  �  No  �  N/A  � 

1.78. The required information shall be so located that it is readily 
observable without the necessity of the disassembly of a part 
requiring the use of any  means separate from the device. 

Yes  �  No  �  N/A  � 

1.89. The device must be marked with a unique serial number to identify 
the electronic element that controls the system.  A remote display is 
not required to have a serial number because it usually does not 
have any electronics to analyze the signal received from the 
measuring element.  Similarly, other elements of a system, (e.g., a 
printer, keyboard, cash drawer etc.) which cannot be operated as  
stand-alone units or are not intended to interface in a system of 
other models are not required to have a serial number. 

Yes  �  No  �  N/A  � 

Code Reference G-S.1. (g). Effective January 1, 2003  
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1.910. The NTEP Certificate of Conformance (CC) Number or a corresponding 
CC addendum number for devices that have (or will have) a CC.  The 
number shall be prefaced by the terms "NTEP CC," "CC," or 
"Approval."  These terms may be followed by the word "Number" or an 
abbreviation for the word "Number."  The abbreviation shall as a 
minimum begin with the letter "N" (e.g., No or No.). 

Yes  �  No  �  N/A  � 

 The device must have an area, either on the identification plate or on the 
device itself, suitable for the application of the Certificate of 
Conformance Number.  If the area for the CC number is not part of an 
identification plate, note its intended location and how it will be applied. 
 
Location of CC Number if not located with the identification 
information: 
 
 
 

 

 The marking must be visible after installation.  
1.10. The serial number shall be prefaced by the words "Serial Number" or 

an abbreviation of that term.  Abbreviations for the word "Serial" shall, 
as a minimum, begin with the letter "S," and abbreviations for the word 
"Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, 
Ser. No, and S No.). 

Yes  �  No  �  N/A  � 

1.11. Equipment is to be marked on a surface that is an integral part of the 
chassis, which is visible after installation. If the required information is 
located on the back of the device, the same information must also appear 
on the side, front, or top.  It may be installed on the housing only if the 
housing can be fitted with a security seal.  The bottom of a device is not 
an acceptable surface. 

Yes  �  No  �  N/A  � 

1.12. The marking must be permanent.  It may be a metal or plastic plate 
attached with pop rivets, adhesive, or other means.  Removable bolts or 
screws are not permitted.  A foil plate may be used provided it is 
destroyed in any attempt to remove it.  Additionally, the printing on a 
foil plate must be easily read and not easily obliterated by rubbing with a 
relatively soft object (e.g., the wood of a pencil). 

Yes  �  No  �  N/A  � 

Code Reference: G-S.1.1.  Not Built-for-Purpose Devices, Software-Based 
1.13. For not built-for-purpose, software-based devices the following shall 

apply: 
 

 1.1.3.1. the manufacturer or distributor and the model designation 
shall be continuously displayed or marked on the device (see 
note below), or 

Yes  �  No  �  N/A  � 

 1.13.2. the Certificate of Conformance (CC) Number shall be 
continuously displayed or marked on the device (see note 
below), or 

Yes  �  No  �  N/A  � 
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 1.13.3. all required information in G-S.1. Identification.  (a), (b), (c), 
(e), and (h) be continuously displayed.  Alternatively, 
a clearly identified view only System Identification, 
G-S.1. Identification, or Weights and Measures 
Identification shall be accessible through the “Help” 
menu. Required information includes that 
information necessary to identify that the software in 
the device is the same type that was evaluated. 

 

Yes  �  No  �  N/A  � 

 Note: Clear instructions for accessing the remaining required G-S.1. 
information shall be listed on the CC.  Required information 
includes that information necessary to identify that the 
software in the device is the same type that was evaluated. 

 

 
 
B S.4.4.1.  Discharge Rates 
  
Background:  During its 2003 Annual Meeting, the NCWM agreed to amend Handbook 44 General Code 
paragraph S.4.4.1. Discharge Rates as follows: 
 

S.4.4.1. Discharge Rates. - On a retail device with a designed maximum discharge rate 
of 115 L (30 gal) per minute or greater, the maximum and minimum discharge rates 
shall be marked on an exterior surface of the device and shall be visible after 
installation in accordance with S.4.4.2.  The marked minimum discharge rate shall not 
exceed 20 percent of the marked maximum discharge rate. 
 
Example:  With a marked maximum discharge rate of 230 L/min (60 gpm), the 
marked minimum discharge rate shall be 45 L/min (12 gpm) or less (e.g., 40 L/min 
(10 gpm) is acceptable).  A marked minimum discharge rate greater than 45 L/min 
(12 gpm) (e.g., 60 L/min (15 gpm)) is not acceptable. 
 

Recommendation:  Modify Section 11, paragraph 11.2. of the Liquid-Measuring Devices Checklist and 
Test Procedures of NCWM Pulication14, Measuring Devices, 2003 edition as follows: 

 
Code Reference:  S.4.4. Marking Requirements For Retail Devices Only  
11.2. On a retail device with a designed maximum discharge rate of 115 L/min 

(30 gpm) or greater, the maximum and minimum discharge rates shall be 
marked on an exterior surface of the device and be visible after 
installation in accordance with S.4.4.2. The minimum rate shall not exceed 
20 percent of the maximum discharge rate. 

Yes  �  No  �  N/A  � 

Example:  With a marked maximum discharge rate of 230 L/min (60 gpm), the marked minimum 
discharge rate shall be 45 L/min (12 gpm) or less (e.g., 40 L/min (10 gpm) is acceptable).  A marked 
minimum discharge rate greater than 45 L/min (12 gpm) (e.g., 60 L/min (15 gpm)) is not acceptable. 
 

Discussion/Conclusion:  At the October 2003 NTETC Measuring Sector Meeting, there was no discussion 
on these items.  The Sector recommends that the NTEP Committee amend Publication 14, as shown above. 
  
2. Testing Required for an Electronic Indicator with a CC Interfaced with a Measuring 
Element with a CC not Previously Evaluated Together  (Carry-Over Item) 
 
Source:  NTEP Measuring Laboratories 
 
Background:  At the May 2001 NTEP Laboratory Meeting, one of the participating laboratories asked for 
input regarding what testing should be required if the manufacturer of an indicator wanted the CC to 
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recognize the indicator for use with different types of measuring devices, such as PD meters, turbine 
meters, and mass flow meters.  Dan Reiswig (CA NTEP Laboratory) agreed to provide a draft of changes 
to the Liquid-Measuring Devices Checklist and Procedures that included requirements for indicators 
intended to be used with more than one device type.   
 
Dan Reiswig was not able to attend the September 2001 Measuring Sector Meeting. The Sector agreed to 
carry this item forward on next meeting's agenda.  The following groups and individuals agreed to provide 
input:  the NTEP Measuring Laboratories, Measurement Canada, RichTucker (Tokhiem representing 
GPMA), John Skuce (FMC – Smith Meter representing MMA), Mike Keilty (Micro Motion), and David 
Hoffman (Toptech). 
 
At the June 2002 NTEP Laboratory Meeting, the laboratories agreed that an initial performance test 
conducted by an approved NTEP Laboratory is required.  The testing criteria applied should be the same as 
that applied to a new metering system.  Subsequent permanence testing should be at the discretion of NTEP 
based on the initial performance and could be conducted by a local weights and measures official under the 
direction and control of the NTEP evaluator performing the initial test.  
 
Prior to the 2002 NTEP Laboratory Meeting Rich Tucker (Tokhiem representing GPMA) submitted the 
following for consideration by the labs: 
 

Testing Required for an Electronic Indicator with a CC Interfaced with a 
Measuring Element with a CC not previously Evaluated Together. 
 
Significant Assumptions 
The metering element has been through NTEP so all the accuracy, permanence, and flow 
rate information has been tested and meets all requirements of Handbook 44. 
 
The Electronic Indicator has been through NTEP and all electronic functions and other 
requirements have been tested and meet all requirements of Handbook 44. 
 
For the Dispenser, the manufacturer can only request flow rates that fall within the meter 
approval flow limits and products. 
 
In the above scenario, the only open issue is the electronic interface to the pulser and the 
electronic calculator. The electronic calculator receives pulses directly from the pulser. 
The calculator converts the pulses into a volume by knowing how many pulses make up a 
gallon of delivery. For example, Tokheim uses, almost exclusively1000 pulses per gallon 
of delivery. This is not a standard.  Other manufacturers use other pulse counts.  The only 
verification is to make sure the manufacturer has setup the software correctly to match the 
pulser output and meter delivery.  
 
Test 
Run calibration test drafts to verify compatibility 
 
Testing Options (The manufacturer at its option should do the following) 
Have a representative from the NTEP go to a test site or the manufacturer’s lab to verify 
compatibility. 
The manufacturer shall submit data from its lab testing and follow-up test data from an 
initial verification at one of the first installed sites. Data supplied would be a copy of the 
weights and measures calibration tests performed at the time the equipment was placed in 
service. 

 
 
At the 2002 Sector Meeting a work group was formed to address this issue.  The Sector agreed to consider 
the recommendations of that work group at its 2003 Meeting. 
 



2003 Measuring Sector Final Summary 

 9 

Randy Byrtus provided a summary of the Canadian policy to the work group as follows: 
 
Section 10.(1) of the Canadian Weights and Measures Regulations prescribes that a device or class, type or 
design of device is exempt from paragraph 8(a) of the Weights and Measures Act if every part of the device 
that can have an effect on the accuracy of the device or class, type or design of device is approved pursuant 
to section 3 of the Act. Section 8(a) of the W&M Act simply states “that no trader shall use, or have in his 
possession for use, in trade, any device unless that device or class, type or design of device has been 
approved for use in trade pursuant to section 3.” And section 3 prescribes that “the Minister shall, in 
accordance with the regulations, approve devices or classes, types or designs of devices for use in trade.” In 
other words, if a register has its own approval and a meter has its own approval, it is possible to connect the 
two for trade use without having to approve the combination as a system. 
 
Employing section 10.1is still at the discretion of the W&M inspector and the ASL. If there is any doubt 
that two or more approved devices when connected together are not compatible, the system can be 
subjected to an approval evaluation. 
 
The aspect of assessing compatibility is usually performed at the initial field inspection. This is a post 
approval process.  Before each and every device can be placed in service, it must undergo an initial 
inspection against requirements for installation and use of the device. It is frequently at this stage that 
approved registers and meters are connected to one another and presented for inspection. Compatibility is 
judged by whether or not the two devices perform accurately together within prescribed tolerances when 
subjected to the inspection process. If there is any doubt or evidence that the combination of approved 
devices is not compatible, they would not receive the initial inspection that is necessary to permit use-in-
trade applications. 
 
If the approval applicant at the time of approval requests that a certain individual device such as an 
electronic register can be used with approved volumetric meters that have different types of output signals, 
then the register is evaluated for each type of signal input. This is typically done by simulating the type of 
input to the register. It is not necessary for the approval applicant to provide all the different meters unless 
the output signal from the meter cannot be simulated in the laboratory or there is some mechanical interface 
between the register and meter that could produce wear, cause alignment, and torque problems, etc. 
  
In most instances when a volumetric meter is matched with an electronic register, they are connected 
electrically using wiring, buses or other digital interfaces. The main types of signal communication 
between meters and registers are square wave pulse form, high frequency pulse form, digital signal (i.e., 
bits and bytes) and current loop (i.e., 4 - 20 mA). Current loop, although previously very prevalent, is 
seldom used today. The ASL can evaluate square wave pulse and high frequency forms using “built in-
house” pulse generators. These are custom made to accommodate testing against the requirements for 
pulsers prescribed by SVM-1, Ministerial Specifications for Electronic Registers. These requirements were 
developed around the type of pulse generators that were prevalent before digital communication became 
popular. The SVM-1 applies to pulsers of the reed switch, hall-effect and photo-electric types. There are 
currently no requirements for digital-type outputs and there is presently no consideration for developing 
any because of the reliability of this form of communication over pulse-generated signals and their ability 
to check and monitor for complete data transfer and perform diagnostics.  If digital communication is 
available for input to a register, the ASL will request a sample of an approved meter with digital capability 
in order to connect the register and meter together.  This will determine if the register can accept and 
function properly with this type of communication. If, in the event the approval applicant cannot supply a 
meter, a means to simulate the input would be requested. Typically the compatibility of the system is flow 
tested at various flow rates over the range of the meter’s rated capacity, the 4 - 20 mA signal is verified 
using a current supply and multimeter and checking the accuracy at different points between 4 and 20 mA. 
Naturally, certified and traceable measurement standards are used. Regardless of the type of signal 
generation, each type is evaluated at reference conditions as well as at ambient temperatures of -30 °C  and 
+ 40°C. Under each of these conditions, the devices are exposed to radio frequency interference of 25 and 
460 Mhz using 4-watt radio transceivers. 
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In all cases, regardless of the type of signal being used, many of the problems that affect the compatibility 
of devices are installation related due to incorrect wiring, lack of shielding, vibration, electromagnetic and 
radio frequency interference, incorrect configuration or selection of parameters when setting the device up, 
mismatched communication protocols and interfaces, and other installation effects that can cause 
compatibility problems. 
 
Because there are no moving parts as there are in many type of volumetric metering devices that are subject 
to wear resulting in the degradation of accuracy, the ASL does not perform any permanency testing on 
registers. Our position is that electronic components either work or they don’t work. There are rare 
instances, that show noticeable degradation of accuracy over time due to electrically generated signals or 
aging electronic components. 
 
When a Notice of Approval is issued for a volumetric meter or electronic register, the approval will identify 
which meter outputs are approved and which types of inputs are approved for the electronic register. The 
approval will also state that volumetric meters can be used with any approved and compatible electronic 
register and vice versa. Again, the compatibility aspect is judged at the installation during the initial 
inspection. If the approval for the meter and register identify like outputs/inputs, then the system proceeds 
with an inspection and is subject to subsequent re-inspections at later time intervals. The advantage of 
subsequent re-inspections is that they ensure continued compliance with applicable requirements as well as 
maintaining the compatibility aspect. 
 
The work group submitted the following proposal to add a new paragraph N.X. only to Handbook 44 
Section 3.30.. 3.31., 3.32. and 3.37. and an alternate proposal to add a new Section T. to Publication 14,  for 
consideration at the 2003 Measuring Sector Meeting.  The work group proposal included a new section 44 
to be added to the Liquid-Measuring Devices Checklist and Test Procedures of Publication 14, 2003 
Edition. 
 
Recommendation:  Add a new paragraph N.X. to Handbook 44 Sections 3.30. Liquid-Measuring Devices, 
3.31. Vehicle-Tank Meters, 3.32. LPG and Anhydrous Ammonia Liquid-Measuring Devices, and 3.37. 
Mass Flow Meters as follows: 
 

N.X.   Testing Required for an Electronic Indicator with a CC Interfaced with a 
Measuring Element with a CC not Previously Evaluated Together. 

 
Additional testing by an NTEP authorized laboratory is not required if an electronic 
indicator with a CC is interfaced to a measuring element with a CC provided all of 
the following conditions are determined during the initial field verification: 
  
(a)  each device is used within the application limits noted on its CC; 
(b) the devices are communicating with each other, and the system into which they 

are installed can be accurately calibrated; 
(c) NTEP-compliant tickets (if required) can be printed from the system; and 
(d) If a measuring device uses a 4 - 20 mA or frequency interface to transmit a fault 

signal, this interface is only interchangeable as defined by the measuring device 
CC. 

 
Alternatively, add a new Section T to Publication 14, Technical Policy for Liquid-Measuring Devices and 
revise the Compatibility Test, 2003 edition as follows: 
 
 

T. Testing Required for an Electronic Indicator with a CC Interfaced with a 
Measuring Element with a CC not Previously Evaluated Together. 

 
Additional testing by an NTEP-authorized laboratory is not required if an 
electronic indicator with a CC is interfaced to a measuring element with a 
CC provided all of the following are true: 
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(a) each device is used within the application limits noted on its CC; 
(b) the devices are communicating with each other, and the system into 

which they are installed can be accurately calibrated; 
(c) NTEP-compliant tickets (if required) can be printed from the system; 
 and 
(d) If a measuring device uses a 4 - 20 mA or frequency interface to 

transmit a fault signal, this interface is only interchangeable as defined 
by the measuring device CC. 

 
Compatibility Test: 
 

Similar dDevices that were individually tested for a similar application can be “mixed and 
matched” without additional testing if the system functions properly during the initial 
routine field test as required by Section T of the Technical Policy for Liquid-Measuring 
Devices.  For example, inspectors can determine the compatibility of an approved console 
interfaced with an approved retail motor-fuel dispenser during a field evaluation when 
both components are previously approved in like for the applications*.  If devices are to 
be used in dissimilar new applications, then additional NTEP testing is required.  
 
*Where “application” is as defined on the individual CC (e.g., stationary use only). 
 

Add the following Additional Checklist and Test Procedures for Interfacing Components to Publication 14, 
2003 edition. 

 
44. Additional Checklist and Test Procedures for Interfacing Components 
 
When examining the interface between Electronic Indicator and a Measuring 
Element, the following must be considered:  
 
44.1 Does the electronic indicator have a CC? Yes �

  
No � 

44.2 Is the electronic indicator being used within 
the application limits of the CC? 

Yes �
  

No � 

44.3 Does the measuring element have a CC? Yes �
  

No � 

44.4 Is the measuring element being used within 
the application limits of the CC? 

Yes �
  

No � 

44.5 Can the system into which both devices are 
installed be accurately calibrated? 

Yes �
  

No � 

44.6 Can a ticket (if required) be properly 
printed? 

Yes �
  

No � 

44.7 Are interfaces, other than mechanical or 
pulse interfaces (e.g., 4 - 20 mA or frequency 
interfaces), being used as defined by the 
appropriate CC? 

Yes �
  

No � 

 
Discussion/Conclusion At the October 2003 Meeting, Richard Miller (FMC Measurement solutions) stated 
that his company has always been able to connect a loading- rack controller to a variety of measuring 
elements without NTEP having tested them for compatibility and/or listing them on the CC for the 
controller.  Charlene Numrych (Liquid Controls) asked Randy Byrtus (Measurement Canada) if he was 
aware of a case where two components were interfaced and initially communicated correctly, then later 
failed to work correctly due to communication problems.  Randy indicated that he was not aware of any 
such situation.  One of the NTEP laboratories indicated that the reference to “NTEP compliant” in 
requirement (c), of the proposed language for addition to Handbook 44 tickets, was incorrect.  Printed 
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tickets or receipts need to comply with requirements in Handbook 44.  The lab suggested that the 
“application limits” in requirement (a) of the proposed language for addition to Handbook 44 be specified.  
Charlene agreed to develop revised language for the proposal and forward it to the technical advisor for 
completion in time for the group to consider the revisions. The item was re-visited and the Sector agreed to 
forward the following Proposal 1 for addition to Publication 14 to the NCWM NTEP Committee for 
consideration, and the following Proposal 2 to the NCWM S&T Committee for consideration.   The Sector 
strongly believes that, for the benefit of weights and measures officials, the proposed test notes for 
determining the compatibility of the various components of a weighing or measuring system need to be 
added to the General Code Section of Handbook 44. 
 
Proposal 1.  Add a new section “T” to Publication 14 to guide NTEP inspectors as to when additional 
testing is necessary to determine compatibility between components as follows: 
 
 

Testing Required to Interface Components with Individual CC’s that were Not 
Previously Tested Together. 
 
Additional testing by an NTEP participating laboratory is not required if an electronic 
indicator is interfaced to a measuring element provided all of the following are true: 

 
a) The communication means for the input to the electronic indicator (pulse, 

frequency, serial, etc.) has been previously tested with a measuring element 
listed on a CC; 

b) The communication means for the output of the measuring element (pulse, 
frequency, serial, etc.) has been previously tested with an electronic 
indicator listed on a CC; 

c) The communication means to be used for the electronic indicator input is 
the same as the communication means to be used for the measuring element 
output (pulse-pulse, frequency-frequency, serial-serial, etc.) and both 
devices are being used within the current parameters listed on their 
respective CCs; 

d) The devices are communicating with each other, and the system into which 
they are installed can be accurately calibrated; and 

e) If required, Handbook 44 compliant tickets can be printed. 
 

Note: NTEP may require initial or complete evaluation of new technologies or 
applications. 

 
Add additional checklist section 44 to Publication 14 as follows:   
 

44.  Additional Checklist and Test Procedures for Interfacing Components 
 
When examining the interface between Electronic Indicator and a Measuring Element, 
the following must be considered:  
 
 
44.1 Does the electronic indicator have a CC? Yes � No � 
44.2 Is the electronic indicator being used within the application 

limits of the CC? 
Yes �
  

No � 

44.3 Does the measuring element have a CC? Yes �
  

No � 

44.4 Is the measuring element being used within the application 
limits of the CC? 

Yes �
  

No � 

44.5 Can the system into which both devices are installed be 
accurately calibrated? 

Yes �
  

No � 
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44.6 Can a ticket (if required) be properly printed? Yes �
  

No � 

44.7 Are interfaces, other than mechanical or pulse interfaces 
(e.g., 4 - 20 mA or frequency interfaces), being used as 
defined by the appropriate CC? 

Yes � No � 

 
 
Proposal 2.  Add a new paragraph G-N.3. Compatibility of Indicators and Weighing or Measuring 
Elements to Handbook 44 to clarify what requirements must be met to interface an indicating element and a 
weighing or measuring element that have not been previously evaluated together on a single NTEP 
Certificate of Conformance (CC), but each have its own NTEP CC listing compatible communication 
specifications. 
 

G-N.3.  Compatibility of Indicators and Weighing or Measuring Elements. – To be 
considered compatible, the following conditions shall be met: 
 
(a) The communication means used for the input to the electronic indicator 
(analog, digital, pulse, frequency, serial, etc.) has been previously evaluated with a 
weighing or measuring element; 
 
(b) The communication means used for the output of the weighing or measuring 
element (analog, digital, pulse, frequency, serial, etc.) has been previously evaluated with 
an electronic indicator; 
 
(c) The communication means used for the electronic indicator input is the same as the 
communication means used for the weighing and measuring element output (analog-analog, 
digital-digital, pulse-pulse, frequency-frequency, serial-serial, etc.); 
 
(d) The elements are communicating with each other, and the device or system into 
which they are installed can be accurately calibrated; and 
 
(e) If required, Handbook 44-compliant tickets can be printed. 

 
3. On-Screen Display of G.S.1. Requirements for Software-Based Built-for-Purpose Devices  (New 
Item) 
 
Source:  NCWM S&T Committee 
 
Background:   At its 2003 Annual Meeting, the NCWM adopted a proposal that provides alternate 
methods other than physical marking for meeting some of the requirements in Handbook 44 G-S.1. for 
“not-built-for-purpose” devices.  At that meeting the NCWM S&T Committee also reviewed an SMA 
proposal that provides similar alternate marking methods for “built-for-purpose” devices.  The S&T 
Committee concluded that the proposal for “built-for-purpose” devices required further review and 
development by the NTETC Technical Sectors and the regional weights and measures associations.   
 
Prior to the October 2003 NTETC Measuring Sector Meeting, the WMD NTETC technical advisors 
developed the alternate proposal shown above to modify G.S.1. and add a Table G.S.1. that provides 
alternate methods other than physical markings for meeting some of the requirements of G-S.1. for both 
“not-built-for-purpose” and “built-for-purpose” devices. 
 
Recommendation:  Modify Handbook 44 Section 1.10 General Code paragraph G-S.1. Identification, 
deleting paragraph G-S.1.1., renumbering paragraph G-S.1.2.,  and adding Table G-S.1. as follows: 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to 
the measurement process but not having any metrological effect, shall be clearly marked 
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in accordance with Table G-S.1. for the purposes of identification, with the following 
information: 
 
(a) the name, initials, or trademark of the manufacturer or distributor; 
 
(b) a model designation that positively identifies the pattern or design of the device; 
 
(c) the model designation shall be prefaced by the term "Model," "Type," or 
"Pattern."  These terms may be followed by the term "Number" or an abbreviation of that 
word.  The abbreviation for the word "Number" shall, as a minimum, begin with the letter 
"N" (e.g., No or No.).  The abbreviation for the word “Model” shall be “Mod” or “Mod.” 
[Nonretroactive January 1, 2003] 
(Added 2000) (Amended 2001) 
 
[Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 
 
(d) except for equipment with no moving or electronic component parts and not built-for-
purpose, microprocessor-based devices, a nonrepetitive serial number;   
[Nonretroactive as of January 1, 1968] 
 
(e)  for microprocessor-based devices the current software designation or revision number; 
 
(f)  the serial number shall be prefaced by words, an abbreviation, or a symbol, that 
clearly identifies the number as the required serial number; and 
[Nonretroactive as of January 1, 1986] 
 
(g)  the serial number shall be prefaced by the words "Serial Number" or an 
abbreviation of that term.  Abbreviations for the word "Serial" shall, as a minimum, begin 
with the letter "S," and abbreviations for the word "Number" shall, as a minimum, begin 
with the letter "N" (e.g., S/N, SN, Ser. No, and S No.). 
[Nonretroactive as of January 1, 2001] 
 
(h) For devices that have an NTEP Certificate of Conformance (CC) Number or a 
corresponding CC addendum number, the NTEP CC shall be prefaced by the terms "NTEP 
CC," "CC," or "Approval."  These terms may be followed by the term "Number" or an 
abbreviation of that word.  The abbreviation for the word "Number" shall, as a minimum, 
begin with the letter "N" (e.g., No or No.) 
[Nonretroactive as of January 1, 2003] 
 
The required information shall be so located that it is readily observable without the 
necessity of the disassembly of a part requiring the use of any means separate from the 
device. 
(Amended 1985, 1991, 1999, 2000 and 200X) 
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Table G-S.1. Identification 

 

Built-for-Purpose 
Instruments, 
Elements, or 

Systems 

Not Built-for-Purpose 
Instruments, 

Elements, or Systems 

Name, initials, or trademark of the manufacture or 
distributor M DC2 or DA 

Model designation1 M1 DC2 or DA 
Specific model designation1 M, DC, or DA  
Serial number M Not required 
Revision number or Software Version number DC or DA DC or DA 
Certificate of Conformance (CC) number M, DC, or DA DC2, DA,  

M: Physically and permanently marked 
DC: Continuously displayed 
DA: Displayed by accessing a clearly identified “view only” System Identification, G-S.1. 

Identification, or Weights and Measures Identification accessible through the “Help” menu. 
Required information includes that information necessary to identify that the software in 
the device is the same type that was evaluated. 

Note 
1: 

As a minimum, the model designation (positively identifying the pattern, design, type, series, 
generic, or trademark designation) must be marked on the device.  If the model designation 
changes with differing parameters such as size, features, options, intended application, not 
Handbook 44 compliant, construction, etc., the specific model designation shall be physically 
marked or continuously displayed or be capable of being displayed. 

Note 
2: 

As a minimum, either the manufacturer or distributor and the model designation, or the CC 
Number shall be continuously displayed or marked on the device.  Clear instructions for 
accessing the remaining required G-S.1. information shall be listed on the CC, which may 
be available as an unaltered copy of the CC printed by the device or through another on-site 
device. 

 
Discussion/Conclusion:  The Sector agreed with the WMD proposal in principle, but recommended some 
small changes to simplify the table.  The Sector agreed to forward the following proposal for G-S.1. in 
tabular format as modified at the meeting to the NCWM S&T Committee for consideration. 
 
Modify Handbook 44 Section 1.10 General Code paragraph G-S.1. Identification and add Table G-S.1. as 
follows: 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to 
the measurement process but not having any metrological effect, shall be clearly marked 
in accordance with Table G-S.1. for the purposes of identification, with the following 
information: 
 
(a) the name, initials, or trademark of the manufacturer or distributor; 
 
(b) a model designation that positively identifies the pattern or design of the device; 
 
(c) the model designation shall be prefaced by the term "Model," "Type," or 
"Pattern."  These terms may be followed by the term "Number" or an abbreviation of that 
word.  The abbreviation for the word "Number" shall, as a minimum, begin with the letter 
"N" (e.g., No or No.).  The abbreviation for the word “Model” shall be “Mod” or “Mod.” 
[Nonretroactive January 1, 2003] 
(Added 2000) (Amended 2001) 
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[Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 
 
(d)  except for equipment with no moving or electronic component parts and not-built-
for-purpose, microprocessor-based devices, a nonrepetitive serial number;   
[Nonretroactive as of January 1, 1968] 
 
(e) for microprocessor-based devices the current software designation or revision 
number; 
 
(f)  the serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies the number as the required serial number; and 
 [Nonretroactive as of January 1, 1986] 
 
(g) the serial number shall be prefaced by the words "Serial Number" or an abbreviation of 
that term.  Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 
"S," and abbreviations for the word "Number" shall, as a minimum, begin with the letter 
"N" (e.g., S/N, SN, Ser. No, and S No.). 
 [Nonretroactive as of January 1, 2001] 
 
(h) For devices that have an NTEP Certificate of Conformance (CC) Number or a 
corresponding CC addendum number, the NTEP CC shall be prefaced by the terms "NTEP 
CC," "CC," or "Approval."  These terms may be followed by the term "Number" or an 
abbreviation of that word.  The abbreviation for the word "Number" shall, as a minimum, 
begin with the letter "N" (e.g., No or No.) 
 [Nonretroactive as of January 1, 2003] 
 
The required information shall be so located that it is readily observable without the 
necessity of the disassembly of a part requiring the use of any means separate from the 
device. 
(Amended 1985, 1991, 1999, 2000 and 200X) 
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4. Tolerance for Product Depletion Test  (Carry-Over Item) 
 
Source:  Carry-Over Item 
 
Background: At the September 2001 Measuring Sector Meeting there was a discussion of agenda item 
5 comparing single-compartment testing to split-compartment testing.  A member suggested that it would 
be appropriate to have separate tolerances for a product depletion test.  The Sector agreed to discuss that as 
a separate agenda item if time permitted.  During further discussion of the need for specific tolerances for a 
product depletion test, a member pointed out that the present criteria is affected by the test draft size.  It is 
possible for a meter to fail at particular draft size; and by sufficiently increasing the draft size for a 
subsequent test, the same meter could pass without any repairs or adjustments being made.  Ross Anderson 
(NY) indicated that NEWMA had developed a proposal to the tolerance for a product depletion test on the 
rated maximum flow rate for the meter.  That proposal was not available for review. The Sector agreed to 
include the discussion of a product depletion test tolerance on the agenda for the next Sector meeting.  Ross 
Anderson agreed to prepare a proposal for Sector consideration at that meeting.   
 
Since the 2001 meeting New York has begun a study to compare the results of a product depletion test 
conducted on the same meter using different size provers.  Mr. Anderson was to update the Sector at its 
2002 Meeting on the progress of the study and to provide guidance to the Sector on how to proceed. 
 

Table G-S.1. Identification 

 
Built-for-Purpose 
 Instruments, 
Elements, or Systems 

Not  Built-for-Purpose 
 Instruments, Elements, or Systems 

Name, initials, or trademark of the manufacturer or 
distributor M D2 

Model designation M1 D2 
Specific model designation M1 or D  
Serial number M Not required 
Revision number or software version number Not Required D 
Certificate of Conformance (CC) number M or D D2 

M: Physically and permanently marked 
D: Either: (1) displayed by accessing a clearly identified “view only” System Identification, G-S.1. 

Identification, or Weights and Measures Identification accessible through the “Help” menu. Required 
information includes that information necessary to identify that the software in the device is the same type 
that was evaluated, or (2) continuously displayed. Note: For revision or software version number, clear 
instructions for accessing this information shall be listed on the CC in lieu of the “Help” menu.  Required 
information includes that information necessary to identify that the software in the device is the same or 
subsequent type that was evaluated. 

Note 1: As a minimum, the model designation (positively identifying the pattern, design, type, series, generic, or 
trademark designation) must be marked on the device.  If the model designation changes with differing 
parameters such as size, features, options, intended application, not Handbook 44 compliant, construction, 
etc., the specific model designation shall be physically marked or continuously displayed or be capable of 
being displayed.   

Note 2: As a minimum, either the manufacturer or distributor and the model designation, or the CC Number shall 
be continuously displayed.  Clear instructions for accessing the remaining required G-S.1. information 
shall be listed on the CC, which may be available as an unaltered copy of the CC printed by the device or 
through another on-site device. 

(Nonretroactive and effective 2005) 
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Mr. Anderson was unable to attend the 2002 Sector meeting.  The Sector did review the proposal from 
NEWMA to modify N.4.2. and to add new paragraphs N.4.5. and T.5. shown below.  Several Sector 
members disagreed with the NEWMA proposal for a tolerance based on a one minute flow at the maximum 
flow rate for the device under test.  The Sector believes that the allowable error for a product depletion test 
should not be dependent on the size of the test draft.  The Sector agreed that the item should be carried over 
to the agenda for the next Sector meeting to allow time for completion of the study being conducted by 
New York. 
 
Discussion:  The following proposal to modify N.4.2. Special Tests (except Milk Metering Systems) and 
add a new paragraph N.2.5. Product Depletion Test was forwarded to the NCWM S&T from the 
Northeastern Weights and Measures Association (NEWMA). 
 

N.4.2. – Special Tests (except Milk Metering Systems). “Special” tests shall be made to 
develop the operating characteristics of a measuring system and any special elements 
and accessories attached to or associated with the device.  Any test except as set forth in 
N.4.1. or N.4.5. shall be considered a special test.  Special test of a measuring system 
shall be made as follows:  
 
(a)  at a minimum discharge rate of 20 percent of the marked maximum discharge rate 
or at the minimum rate marked on the device whichever is less,  
 
 
(b) to develop operating characteristics of the measuring system during a split-
compartment delivery.  
(Amended 1978) 
 
N.4.5.  Product Depletion Test – The effectiveness of the vapor eliminator shall be tested 
by depleting the product supply and continuing the test until the lack of fluid causes the 
meter register to stop absolutely.  The test shall be completed by switching to another 
compartment with sufficient product on a multi-compartment vehicle or by adding 
sufficient product to a single-compartment vehicle. When adding product to a single-
compartment vehicle, allow appropriate time for any entrapped vapor to disperse before 
continuing the test. 
 
T.5. Product Depletion Test – The difference between the results of the normal test and 
the product depletion test shall not exceed 0.5 percent of the equivalent of one minute of 
flow at the maximum rated flow rate for the system. 

 
 
WMD provided information to the Sector showing that in 1974 the NCWM S&T Committee developed a 
proposal to amend the split-compartment test tolerance to be based on the manufacturer’s maximum flow 
rate rather than on the size of the prover used during the test.  The item was adopted by the NCWM but 
apparently Handbook 44 was never amended to reflect the change.  The following was excerpted from the 
1974 Final Report of the NCWM S&T Committee: 
 

CODE FOR VEHICLE TANK METERS 
 

 1. Split-Compartment Test Tolerances. – Over the last several years, the committee has 
received numerous comments that the tolerances applicable when conducting a split-
compartment test on a vehicle-tank meter are impractical. The existing tolerances are 
based on the capacity of the prover used in the test; however, the error resulting from this 
test is not a function of prover capacity but rather it is related to the rate of flow and the 
system itself. The committee agrees with these comments and recommends changing 
these tolerances by amending the Vehicle-Tank Meter Code as follows: 
 
Add the following new table T.2.: 



2003 Measuring Sector Final Summary 

 19 

 
TABLE 2.-TOLERANCES FOR VEHICLE TANK METERS 

ON SUPPLY EXHAUSTION TESTS EXCEPT MILK METERS 

Manufacturer’s rated capacity 
(Maximum gpm) 

Maintenance and 
acceptance tolerances 

Up to 125 125 in3 

126-250 200 in3 

251-500 300 in3 

Over 500 400 in3 

   
Amend T.2. to include Table 3 and renumber present Table 2 to Table 3. 
To further clarify this table, the tolerances listed are applied from “0” (zero)—not added 
to the error found during a normal test.  
 
Since these requirements are applicable to wholesale devices in the LMD Code, 
appropriate amendments are recommended to be made to that code. 
 

(The foregoing item was adopted by voice vote.) 
 
Measurement Canada provided its split-compartment or out-of-product test procedure as follows. 
 

Module 6b: Standard Test Procedures 
  
7. Split-Compartment Or Out-of-Product 

 
Purpose 
 

A split-compartment test verifies the proper operation of air elimination means when the 
storage tank for the product being measured is pumped dry.  This test is only necessary 
for meters that normally drain a tank completely, such as vehicle-mounted meters and 
milk-receiving systems. 

 
Procedure 
 
 For a multi-compartment tank: 

 
 At the normal operating rate of the meter, start the test from a compartment 

containing less test liquid than the capacity of the prover. 
 Continue the pumping until the lack of liquid supply causes the register to stop 

or until a maximum of 30 seconds has elapsed. 
 Without shutting off the pump, open the valve from a compartment with 

sufficient liquid to complete the test and then shut the valve from the empty 
compartment. 

 Continue the delivery until the liquid level is in the readable portion of the 
prover neck. 

 Compare the meter registration to the volume actually delivered into the prover.  
The difference (minus any meter error previously identified at the same rate of 
flow) is the error in the system under compartment switching conditions. 

 
 



2003 Measuring Sector Final Summary 

 20 

RATIONALE 8: INTERPRETATION OF RESULTS 
 
Rule 1:  The limit of error (LOE) between a fast test and a split test is the absolute value 
of the limit of error applicable to the meter. 
 
In the case of a meter of a size of 65 mm (2.5 inches) or smaller, the absolute value of the 
limit of error for the split test only is based on a test volume of 900 liters (2.25 liters). 
 
In the case of a meter of a size 75 mm (3 inches) or larger, the absolute value of the limit 
of error for the split test only is based on a test volume of 1500 liters (3.75 liters) 
 
NOTE:  These LOEs were agreed to at the Specialists meeting in February 1990. 
 

Example: 2-inch Truck-Mounted Meter 
Prover Size 500 liters    900 liters 
Rule 1: LOE + 1.25 

liters + 2.25 liters 

Maximum difference between the split test and the 
fast test if the split test error exceeds the 0.25 % 
LOE 

+ 2.25 
liters + 2.25 liters 

  
For a single-compartment tank, this test can only be performed where there is a quick-
connect hose coupling upstream of the meter: 
 

 Make a partial delivery from a flooded, primed system. 
 During the delivery, close the outlet valve from the tank. 
 Break the hose connection, if possible, and let the pump drain the line. 
 Continue the test until the lack of liquid supply causes the register to stop or 

until a maximum of 30 seconds has elapsed. 
 Reconnect the sully line, open the valve, and complete the filling of the prover. 
 Compare the meter register to the volume actually delivered into the prover. The 

difference (minus any meter error previously identified at the same rate of flow) 
is the error in the system under compartment switching conditions. 

 
See interpretation of Results in Rationale 8. 
 

Variation 
 

 Gravity discharge meter. 
 The split-compartment test is the same for gravity discharge meters except there 

is no pump in the system. 
 
At its October 2003 Meeting, the Sector reviewed and discussed the various procedures above.   
The Sector agreed that the change to Handbook 44 adopted at the 1974 NCWM which 
recommended that Table 2. – Tolerances For Vehicle-Tank Meters on Supply Exhaustion Tests 
Except Milk Meters be added to 3.31. Vehicle-Tank Meters code appeared to be technically 
correct and would be a good solution for addressing the concerns of tolerances that vary based on 
the size of the test draft.  Charlene Numrych (Liquid Controls) stated that the maximum tolerance 
of 400 in3 in the 1974 Table is not realistic for some of the larger meter sizes Liquid Controls 
currently produces.   Charlene recommended that additional ranges of 500 to 750 gallon per 
minute and over 750 gallons per minute be added to the table. 
 
Conclusion:  The Sector agreed that an additional flow rate designation should be added to the table and to 
forward the following amended proposal to modify NIST Handbook 44, Section 3.31 Vehicle-Tank Meters 
to the NCWM S&T Committee for consideration. 
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N.4.2. Special Tests (Except Milk-Measuring Systems). “Special” tests shall be made to 
develop the operating characteristics of a measuring system and any special elements 
and accessories attached to or associated with the device.  Any test except as set forth in 
N4.4.1. or N.4.5. shall be considered a special test. Special tests of a measuring system 
shall be made as follows: 
 
(a) at a minimum discharge rate of 20 percent of the marked maximum discharge 

rate or at the minimum discharge rate marked on the device, whichever is less; 
 

(b) to develop operating characteristics of the measuring system during a split 
compartment delivery. 

 
Add new paragraphs N.4.5. Product Depletion Test, T.5. Product Depletion Test, and Table T.5. 
Tolerances for Vehicle-Tank Meters on Product Depletion Tests Except Milk Meters 
  

N.4.5.  Product Depletion Test. – The effectiveness of the vapor eliminator shall be tested 
by depleting the product supply and continuing until the lack of fluid causes the meter 
register to stop completely.   The test shall be completed by switching to another 
compartment with sufficient product on a multi-compartment vehicle, or by adding 
sufficient product to a single-compartment vehicle.   When adding product to a single- 
compartment vehicle, allow appropriate time for any entrapped vapor to disperse before 
continuing the test. 
 
T.5. Product Depletion Test. – The difference in the delivered volumes for the normal 
test and the product depletion test shall not exceed the tolerance shown in Table 
T.5.,and all test results shall be within applicable tolerances.  
 

TABLE T.5. TOLERANCES FOR VEHICLE-TANK METERS 
ON PRODUCT DEPLETION TESTS EXCEPT MILK METERS 

Manufacturer’s rated capacity 
(Maximum gpm) 

Maintenance and acceptance 
tolerances 

Up to 125 125 in3 
126-250 200 in3 
251-500 300 in3 
501 to 750 400 in3 
Over 751 600 in3 

 
5. Marking of Meters that have no External Moving Parts - UR.2.5. Product Identification  
(Carry-Over Item) 
 
Source:  Returned from NCWM S&T Committee 
 
Background:  At the June 2002 NTEP Laboratory Meeting, one of the participating laboratories indicated 
that field officials in their jurisdiction are sometimes not able to determine which measuring element is 
associated with a particular grade or blend of fuel on multi-product dispensers.  During a field examination 
of a multi-product dispenser, one grade or blend is rejected for not meeting performance requirements. The 
official does not know which measuring element to mark or tag as rejected.  During the performance of a 
subsequent inspection following adjustment or repair of the device, the field official may be required to test 
all grades and blends offered through the rejected dispenser to determine that the correct measuring element 
and only that element was adjusted.  At the 2002 Sector Meeting the Sector developed a proposal that was 
forwarded to the S&T Committee for consideration.   
 
Recommendation:  Modify NIST Handbook 44, Section 3.30. Liquid-Measuring Devices UR.2.5. 
  
 UR.2.5. Product Storage Identification 
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UR.2.5.1.  Measuring Element Identification 

(a) For multi-product dispensers, any measuring element with no external 
part(s) that move during delivery shall be plainly and visibly identified as to the 
grade, blend, or mixture of product being dispensed through the element.   

 
(b)  When the measuring elements of any multi-product dispenser are marked 
by means of a color code, the color key shall be conspicuously displayed at the 
place of business and be consistent with any color code used for product 
storage. 

 
UR.2.5.2 Product Storage Identification 

 
(a)  The fill connection for any petroleum product storage tank or vessel supplying 
motor-fuel devices shall be permanently, plainly, and visibly marked as to product 
contained. 

 
(b)  When the fill connection device is marked by means of a color code, the color 
code key shall be conspicuously displayed at the place of business. 
(Added 1975 and Amended 1976 and renumbered 200X) 

 
Discussion/Conclusion:  Mike Belue (Belue Associates) reported that at its September 2003 Interim 
Meeting, the Central Weights and Measures Association (CWMA) recommended that the NCWM S&T 
Committee withdraw this item from its agenda because it places an extra burden on users without benefit to 
regulators unless there is only one seal that protects multiple measuring elements. The CWMA further 
believes that this is an enforcement issue in only a few jurisdictions.  The Sector voted to recommend that 
the NCWM S&T Committee withdraw this item from its agenda.  The voting results were as follows:  in 
favor of the recommendation to withdraw – 8; opposed to the recommendation to withdraw – 0; abstaining 
on the issue – 7.  
 
6. Multiple Measuring Elements with a Single Provision for Sealing  (Carry-Over Item)  
 
Source:  Mike Belue (Belue Associates), NCWM S&T Committee 
 
Background:  At the June 2002 NTEP Laboratory Meeting, one of the participating laboratories indicated 
that field officials in their jurisdiction are having difficulty with multi-product dispensers that have only 
one sealing mechanism for two or more measuring elements.  If a field official rejects a meter for not 
meeting performance requirements, the field official has no way of determining which measuring elements 
have been recalibrated when returning to re-inspect the dispenser after a service agency has made 
adjustments or repairs on the rejected device. During the performance of a subsequent inspection following 
adjustment or repair of the device, the field official may be required to test all grades and blends offered 
through the rejected dispenser to determine that only the correct measuring element was adjusted. 
 
At its October 2002 meeting, the NTETC Measuring Sector developed the following proposal to address 
the concern with retail motor-fuel dispensers that have only one sealing mechanism that provides the 
adjustment security for multiple measuring elements.  The Sector agreed to forward the proposal to the 
S&T Committee for consideration. 
 
At its October 2002 Annual Meeting, the SWMA recommended the proposal to add a new paragraph to 
NIST Handbook 44, Section 3.30. Liquid-Measuring Devices paragraph S.2.2.1. be forwarded to the 
NCWM S&T Committee as an information item. 
 
Recommendation: Add new paragraph to NIST Handbook 44, Section 3.30. Liquid-Measuring Devices 
S.2.2.1.  Multiple Measuring Elements with a Single Provision for Sealing as follows: 
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S.2.2.1.  Multiple Measuring Elements with a Single Provision for Sealing. - A 
change to the adjustment of any measuring element within any multi-product 
dispenser with a single provision for sealing multiple measuring elements must be 
identified. 

 
Discussion: At the 2003 NCWM Interim Meeting, the S&T Committee heard support for identifying, in a 
manner that is readily available to the field official, any measuring element that is adjusted and agreed that 
the item has merit.  Device manufacturers present at the meeting stated that identifying any measuring 
element that is adjusted is possible on dispensers that have only one sealing mechanism for two or more 
measuring elements.  The manufacturers requested time to develop an appropriate mechanism for providing 
that information.  The Committee gave the item informational status to provide device manufacturers the 
opportunity to study the issue and develop means for meeting the proposed requirements. 
 
At the 2003 NCWM Annual Meeting, the Committee heard from one of the major RMFD manufacturers 
that his company is investigating ways to address this problem and provide the necessary calibration 
information to field officials.  The Committee agreed to continue the item’s information status to provide 
the manufacturers additional time to develop a mechanism for making calibration information for each 
measuring element within a multi-product dispenser with a single provision for sealing available to the field 
official.   
 
At its October 2003 Meeting, the Sector reviewed its original proposal.   Mike Belue (Belue Associates) 
reported that the CWMA recommended that the NCWM S&T Committee withdraw this item from its 
agenda as it will place an undue burden on current retailers and not significantly help enforcement officials. 
Mike further reported that the Western Weights and Measures Association (WWMA) referred the item to 
the Measuring Sector for further development.   The Sector agreed that on a dispenser with a separate 
sealing mechanism for each measuring element it is normally apparent when a seal is broken.  The Sector 
further agreed that it should be equally apparent when an adjustment is made to any of the measuring 
elements when only a single mechanism provides security for more than one measuring element. 
 
Conclusion:  The Sector modified S.2.2.1. at the meeting and agreed to forward the following 
recommendation to the NCWM S&T Committee for consideration.: 
 
Add a new paragraph to NIST Handbook 44, Section 3.30. Liquid-Measuring Devices S.2.2.1. Multiple 
Measuring Elements with a Single Provision for Sealing as follows: 
 

S.2.2.1.  Multiple Measuring Elements with a Single Provision for Sealing. – A change to 
the adjustment of any measuring element within any multi-product dispenser with a 
single provision for sealing multiple measuring elements must shall be identified. 

 
7. Update LMD Section of Publication 14, NTEP Laboratory Recommendations for Changes to 
NCWM Publication 14  (New Item) 
 
Source:  NTEP Laboratories 
 
Background: At the June 2002 NTEP Laboratory Meeting, the laboratories reviewed the Field Evaluation 
and Permanence Tests for Metering Systems Section “A” through “J” of the 2003 Edition of Publication 14 
for Measuring Devices. The labs agreed that the same testing criteria should apply regardless of meter 
technology.  There was consensus that for all meters, except retail motor-fuel dispensers, where possible (if 
temperature can be varied) a test criteria that is in harmony with the Measurement Canada criteria should 
be adopted.  Where the temperature cannot be varied, all meters except retail motor-fuel dispensers should 
be tested with 4 drafts at each of 5 flow rates.  The labs agreed to submit a recommendation for modifying 
Publication 14 for consideration at this Measuring Sector Meeting. 
 
Recommendation:  Modify NCWM Publication 14 as shown in the following items: 
 

Permanence Test Procedures for Meters 
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A. Field Evaluation and Permanence Test of New Design Meters  
 in Retail Motor-Fuel Dispensers 
 
All new design meters are subject to a permanence test.  If a meter is the same as one in 
a previously tested dispenser, a permanence test is not required unless a problem has 
been detected.  NTEP reserves the right to require a permanence test based on the result 
of the initial examination. 
 
Initial Examination 
 
1. All meters of the new type installed at the type evaluation location are subject to 
examination. At least two meters must be tested. 
 
2. At least one meter will be chosen for throughput testing on each of two major 
products (e.g., unleaded gasoline and diesel fuel).  The minimum number of tests for 
each of these two meters will include the following: 
 
• Five tests at the fast flow rate 
• Two Three tests at a midrange flow rate 
• Five tests at the slow flow rate 
 
At least five tests at both the fast and slow flow rates and two three midrange flow rate 
tests will be run on each of these two meters.  Only one test at each flow rate need be run 
on any remaining meters. If both products are not available for the type evaluation, the 
test may be performed using one product and a Provisional Certificate of Conformance 
may be issued for the one product.  The test using the other product may be performed 
at a later date to result in a full Certificate of Conformance. 
 
3. All meters must perform within acceptance tolerance. 
 
4. Repeatability - When consecutive multiple tests are conducted at approximately the 
same flow rate, the range of the test results for the flow rate shall not exceed 40 percent 
of the absolute value of the maintenance tolerance. 

 
Subsequent Examination 
 
1. All meters of the new type installed at the type evaluation location must perform 
within acceptance tolerance throughout the time and volume period specified below. 

 
2. The examination will be conducted no sooner than 20 days after the initial 
examination and not before the previously chosen meters have measured at least 20 000 
gallons for throughput testing. 
 
3. Five tests at both fast and slow flow rates and two three midrange flow rate tests will 
be made on the throughput meters.  Only one test at each flow rate needs to be 
performed on any remaining meters. 
 
4. Repeatability - When consecutive multiple tests are conducted at approximately the 
same flow rate, the range of the test results for the flow rate shall not exceed 40 percent 
of the absolute value of the maintenance tolerance. 
 
B. Field Evaluation and Permanence Test of Retail Motor-Fuel Dispensers  

Using Previously Evaluated Meters 
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Dispensers using a previously type-evaluated meter will be subject to a permanence test.  
This will not be an extensive test of the meter, but the meter must remain within 
acceptance tolerance throughout the permanence test of 20 – to 30 days' duration.  The 
meter will receive significant use during this test, but it will not be required to deliver 
20 000 gallons.  At least one dispenser will be subjected to the permanence test.  The 
accuracy tests are the same as those for new design meters in retail motor-fuel 
dispensers. 
 
C. Field Evaluation and Permanence Test for Vehicle-Tank Meters, and Wholesale 

Meters Except for LPG, Cryogenic, and CO2 Meters 
 
The following tests are considered to be appropriate for vehicle-tank metering systems 
and except for the vapor or air eliminator test are considered appropriate for wholesale 
meters: 
 
• Three tests at the maximum discharge rate.  Four test drafts at each of five flow 

rates. 
• Three intermediate flow tests. 
• Three slow-flow tests. 
• One vapor or air eliminator (product depletion) test. 
 
Note:  The normal test of a measuring system shall be made at the maximum discharge rate 
that may be anticipated under the conditions of the installation.  Any additional tests 
conducted at flow rates down to and including one-half the sum of the maximum discharge 
flow rate and the rated minimum discharge flow rate shall be considered normal tests.  
(Code Reference N.4.1.) 
 
Only one meter is required for the initial test, and after the test the meter will be placed 
into service for the permanence test.  The following minimum throughput criterion is 
recommended for these meters: is the Mmaximum rated flow rate in units per minute x 
2000.  (Canada requires maximum flow rate x 6000.) 
 
Following the period of use, the tests listed above are to be repeated. All results must be 
within acceptance tolerances. 
 
Repeatability on Vehicle-Tank Meters (Code Reference T.4.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the 
test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance, and the results of each test shall be within the applicable 
tolerance. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where 
variations in factors, such as temperature, pressure, and flow rate, are reduced to the 
extent that they will not affect the results obtained. 
 
Split Compartment Product Depletion Test 
 
Before vehicle-mounted applications are listed on an NTEP Certificate of Conformance, 
the meter must pass a split compartment product deletion test.  This policy applies to all 
meter technologies (e.g., Coriolis mass flow meters, turbine meters, positive 
displacement meters) even if the meter will never be installed on trucks with more than 
a single compartment.  The permanence test still applies to include the throughput with 
a duration of a least 20 days.  Ideally, this test should be performed with a multiple-
compartment vehicle; however, a single-compartment vehicle may be used to simulate 
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the split-compartment product depletion test by running the tank empty; if a multiple-
compartment vehicle is unavailable, a single-compartment vehicle may be used to 
simulate the product depletion test by running the tank empty.  
 
Purpose:  A product depletion test verifies the proper operation of air elimination means 
when the storage tank for the product being measured is pumped dry.  This test is 
necessary for meters that may drain a tank completely, such as a vehicle-tank meter. 
 
Test Procedure:   (no change)  
 
D. Wholesale Meters 
 
Tests of Automatic Temperature-Compensating Systems on Wholesale Meters  
(Code Reference T.2.3.4.) 
 
The difference between the meter error for results determined with and without the 
automatic temperature-compensating system activated shall not exceed: 
 
1. 0.2 percent of the test draft for mechanical automatic temperature-compensating 

systems; and 
 
2. 0.1 percent of the test draft for electronic automatic temperature-compensating 

systems. 
 
The results of each test shall be within the applicable "acceptance" or maintenance 
tolerance. 
 
E.  Repeatability on Wholesale Meters (Code Reference T.2.3.3.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the 
test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance, and the results of each test shall be within the applicable 
tolerance. This tolerance does not apply to the test of the automatic temperature-
compensating system. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where 
variations in factors, such as temperature, pressure, and flow rate, are reduced to the 
extent that they will not affect the results obtained. 
 
F. Repeatability on Vehicle-Tank Meters (Code Reference T.4.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the 
test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance, and the results of each test shall be within the applicable 
tolerance. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where 
variations in factors, such as temperature, pressure, and flow rate, are reduced to the 
extent that they will not affect the results obtained. 
 
G. E. Field Evaluation and Permanence Test For LPG and Cryogenic Meters 
 
As adopted at the 1985 NCWM, the The following tests are considered to be appropriate 
for metering systems on LPG and cryogenic meters: 
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1. Three tests at the maximum discharge rate.  Four test drafts at each of five flow 
rates. 
2. Three intermediate flow tests. 
3. Three slow-flow tests. 
 
Only one meter is required for the initial test, after which the meter will be placed into 
service for the permanence test.  The following minimum throughput criterion is 
recommended for these meters: is the maximum rated flow in units per minute x 2000.  
(Canada requires maximum flow rate x 6000.) 
 
1. Maximum rated flow rate x 1500 for meters rated at 227 Lpm (60 gpm) or 
greater. 
 
2. Maximum rated flow rate x 500 for meters rated less than 227 Lpm (60 gpm). 
 
3. Based upon California weights and measures experience, this corresponds to 30-
60 days. The time period is considered appropriate because these meters have a history 
of becoming inaccurate more frequently than meters for other fuels. 
 
Following the period of use, the tests listed above are to be repeated. All results must be 
within acceptance tolerances. 
 
H.Repeatability on LPG & NH3 Meters (Code Reference T.3.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the 
test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance and the results of each test shall be within acceptance tolerance.  
This tolerance does not apply to the test of the automatic temperature-compensating 
system. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where 
variations in factors, such as temperature, pressure, and flow rate, are reduced to the 
extent that they will not affect the results obtained. 
 
Note: Stable temperature and pressure indications are necessary during the entire 
repeatability test to achieve good test results. For multiple drafts to determine repeatability, 
the following conditions shall be maintained; 
 
1. The range of flow rates shall not exceed 5 percent of the first test draft. 
2. The range of temperatures at the meter shall not exceed 1 °C (2 °F). 
3. The range of pressure shall not exceed 68.95 Kpa, or 10 PSI. 
4. The temperature difference between the meter and the prover shall not exceed 
1 ° C (2 °F). 
 
If these conditions cannot be met, repeatability tolerances shall not be applied. 
Repeatability tests must include at least three consecutive test drafts.  
 
I.  Tests of Automatic Temperature-Compensating Systems - LPG & NH3 Meters 
 
The difference between the meter error for results determined with and without the 
automatic temperature-compensating system activated shall not exceed: 
 
1. 0.5 % of the test draft for mechanical automatic temperature-compensating 

systems; and 
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2. 0.25 % of the test draft for electronic automatic temperature-compensating systems. 

 
The results of each test shall be within the applicable "acceptance" or maintenance 
tolerance. 
 
J. F. Field Evaluation and Permanence Test for LPG Vapor Meters 
 
The following tests are to be run on an LPG vapor meter as part of the permanence test: 
 
1.   Three tests at the maximum discharge rate. 
2.    Three slow-flow tests. 
3. One low-flame test. 
 
Only one meter will be required for the initial test, after which the meter must have air 
or product passed through it as part of the permanence test.  The amount of air or 
product shall be at least the maximum flow rate times 1000. California Weights and 
Measures performs this test in approximately 60 days.  Although it is longer than the 
usual 30-day test, this is considered appropriate because these meters are usually tested 
only every ten years. 
 
Following the period of accelerated use, the tests listed above are to be repeated. All 
results must be within acceptance tolerances. 
 
K. G.  Repeatability on Milk Meters (Code References N.4.1.1. and T.3.) 
 
When multiple tests are conducted at approximately the same flow rate and draft size, 
the range of the test results for the flow rate shall not exceed 40 percent of the absolute 
value of the maintenance tolerance and the results of each test shall be within the 
applicable tolerance. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where variations in 
factors, such as temperature, pressure, and flow rate are reduced to the extent that they will 
not affect the results obtained.L. H. Field Evaluation and Permanence Test For Turbine 
Meters 
 
The following tests are considered to be appropriate for turbine meters: 
   
1. Meters tested in a laboratory environment will be tested five times at each of four 
different flow rates, using varsol or water for both the initial and the follow-up 
evaluation to establish "baseline" data for the meter's performance.  A Certificate of 
Conformance may be issued for the product(s) tested in the laboratory; however, 
additional products will not be included until testing is completed with these products.  
After a "baseline" is obtained, products can be included on the Certificate of 
Conformance by performing three tests at each of four different flow rates in the field 
for both the initial and follow-up evaluation.  If a meter is tested in the field without first 
determining a "baseline," the meter must undergo five four tests at each of four five 
different flow rates; this criteria applies for both the initial and follow-up test." 

 
2. At least one meter is required for each product type for the initial test. 
 
3. If the meter is to be used with products other than gasoline and diesel fuel, the 

manufacturer must also submit data to indicate meter performance over the range 
of viscosity of products to be used with the meter. 
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4. To indicate meter performance over the temperature range in which the meter is 

anticipated to be used, data must also be submitted. 
 
5. Following the initial test, the meters will be placed into service for the permanence 

test.  The following minimum throughput criterion is recommended for these meters 
is the maximum rated flow rate in units per minute x 2000. (Canada requires 
maximum flow rate x 6000.) 

 
6. Following the period of use, the tests listed above are to be repeated.  All results 

must be within acceptance tolerances.  Following evaluation of test data and analysis 
of the data presented by the manufacturer for meter performance over temperature 
and viscosity ranges, the evaluating laboratory may require additional testing prior 
to issuing a Certificate of Conformance for the meter. 

 
M. I. Permanence Tests for Mass Flow Meters 
 
The following tests are considered to be appropriate for mass flow meters: 
 
Type evaluation.  The gravimetric test method shall be used for type evaluation for 
meters indicating only in units of mass and may be used for meters indicating in units of 
volume. Meters indicating in only units of volume may be tested using a volumetric 
standard.  
 
Gravimetric Standard. (no change) 
 
Test Drafts.  (no change) 
 
Test Data.  Meters tested in a laboratory environment will be tested five four times at 
each of fourfive different flow rates. Use the product available in the laboratory for both 
the initial and the follow-up evaluation to establish "baseline" data for the meter's 
performance. A Certificate of Conformance may be issued for the product(s) tested in 
the laboratory; however, additional products will not be included on the Certificate until 
testing is completed with those products. After a "baseline" is obtained, products can be 
included on the Certificate of Conformance by performing three tests at each of four 
different flow rates in the field for both the initial and follow-up evaluation. If a meter is 
tested in the field without first determining a "baseline," the meter must undergo five 
four tests at each of four five different flow rates; this criteria applies for both the initial 
and follow-up test. 
 
Following the initial test, the meters will be placed into service for the permanence test.  
The minimum throughput criterion recommended for these meters are 60 days, or is 
2000 x the maximum rated flow rate in units per minute achieved in the installation, 
whichever comes first.  Following the period of use, the tests listed above are to be 
repeated.  All results must be within acceptance tolerances. 

 
Testing for Volume Units Only or to Add Volume Units to Existing Certificates.   
 
In order to add volumetric indications to an existing NTEP Certificate of Conformance 
(CC) for a meter that already covers mass indications, the following criteria relative to 
meter sizes to be covered on the CC must be met: 
 
- At least one meter size must be tested in the volumetric mode. 
 
- If the meter size(s) selected for testing is not already covered on the existing CC, 

then the request is treated as a submission to add a new meter size (i.e., a 
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permanence test is required and testing must be performed in both the mass and the 
volume modes of operation). 

 
Note:  During an evaluation of a meter to add volume unit to an existing certificate, the 
The tolerance specified in the mass flow meters code is to be applied to both the initial and 
the final tests.  No adjustments may be made to the meter during this period.  This tolerance 
is to be applied even if different liquid temperatures and pressures exist between the initial 
and final tests.  During the evaluation of a meter for volume units only for a product- 
specific application where a separate product-specific Handbook 44 code exists (i.e., LPG, 
cryogenic liquids, CO2, etc.), the appropriate Handbook 44 section for the intended 
application will be applied.    
 
Determination of performance relative to repeatability, accuracy, and linearity should 
be performed using accepted statistical methodology.  Reference documents include:  1)  
SAMA Standard PMC  20.1-1973,  Process Measurement and Control Terminology; 2)  
ANSI/ASME MFC-2M-1983, Measurement Uncertainty for Fluid Flow in Closed 
Conduits;  and 3) ANSI/ASME MFC-1M-1979, Glossary of Terms Used in the 
Measurement of Fluid Flow in Pipes. 
 
Repeatability for Mass Flow Meters (Mass Flow Meters Code Reference T.3.).  (no 
change) 
 
Additional Considerations for Testing Mass Flow Meters Dispensing Compressed 
Natural Gas (CNG).  (no change) 

 
N. J. Testing of Lubricating Oil Meters.  (no change) 
 

 
Discussion/Conclusion:  Only one manufacturer of mass flow meters was represented at the October 2003 
NTETC Measuring Sector Meeting.  The Sector agreed the proposed change to the time and use 
requirements in Section I Permanence Test for Mass Flow Meters in Publication 14 should not be changed 
without input from other manufacturers of mass flow meters.  The Sector agreed with the balance of the 
recommended Publication 14 changes proposed by the NTEP laboratories.  A member noted that the 
tolerances For Tests of Automatic Temperature-Compensating Systems – LPG and NH3 Meters were 
incorrect.  The tolerances in Handbook 44 3.32 LPG and Anhydrous Ammonia Liquid-Measuring Devices 
T.4. were changed in 1997; however, Publication 14 was never updated to reflect the change.  The Sector 
agreed to submit the following recommendation to modify Publication 14 to the NTEP Committee for 
consideration:   
 

A. Field Evaluation and Permanence Test of New-Design Meters in Retail 
Motor Fuel Dispensers 

 
All new design meters are subject to a permanence test.  If a meter is the same as one in 
a previously tested dispenser, a permanence test is not required unless a problem has 
been detected.  NTEP reserves the right to require a permanence test based on the result 
of the initial examination. 
 
Initial Examination 
 
1. All meters of the new type installed at the type evaluation location are subject to 

examination. At least two meters must be tested. 
 
2. At least one meter will be chosen for throughput testing on each of two major 

products (e.g., unleaded gasoline and diesel fuel).  The minimum number of tests for 
each of these two meters will include the following: 
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• Five tests at the fast flow rate 
• Two Three tests at a midrange flow rate 
• Five tests at the slow flow rate 
 
At least five tests at both the fast and slow flow rates and two three midrange flow rate 
tests will be run on each of these two meters.  Only one test at each flow rate need be run 
on any remaining meters. If both products are not available for the type evaluation, the 
test may be performed using one product and a Provisional Certificate of Conformance 
may be issued for the one product.  The test using the other product may be performed 
at a later date to result in a full Certificate of Conformance. 
 
3. All meters must perform within acceptance tolerance. 
 
4. Repeatability - When consecutive multiple tests are conducted at approximately the 

same flow rate, the range of the test results for the flow rate shall not exceed 40 % of 
the absolute value of the maintenance tolerance. 

 
Subsequent Examination 
 
1. All meters of the new type installed at the type evaluation location must perform 

within acceptance tolerance throughout the time and volume period specified below. 
 
2. The examination will be conducted no sooner than 20 days after the initial 

examination and not before the previously chosen meters have measured at least 
20 000 gallons for throughput testing. 

 
3. Five tests at both fast and slow flow rates, and two three midrange flow rate tests 

will be made on the throughput meters.  Only one test at each flow rate needs to be 
performed on any remaining meters. 

 
4. Repeatability - When consecutive multiple tests are conducted at approximately the 

same flow rate, the range of the test results for the flow rate shall not exceed  40 % 
of the absolute value of the maintenance tolerance. 

 
B. Field Evaluation and Permanence Test of Previously Evaluated Retail Motor-Fuel 

Dispensers Using Different Previously Evaluated Meters 
 
Previously evaluated dDispensers using a previously type-evaluated meter and indicator 
will be subject to an initial permanence test.  This will not be an extensive test of the 
meter, but the meter must remain within acceptance tolerance throughout the 
permanence test of 20-30 day duration.  The meter will receive significant use during 
this test, but it will not be required to deliver 20 000 gallons.  At least one dispenser will 
be subjected to the permanence test.  The accuracy tests are the same as those for new-
design meters in retail motor fuel dispensers. Based on the test results of the initial test, 
NTEP may require a permanence test. 

 
C. Field Evaluation and Permanence Test for Vehicle-Tank Meters, and Wholesale 

Meters Except for LPG, Cryogenic, and CO2 Meters 
 
The following tests are considered to be appropriate for vehicle-tank metering systems 
and except for the vapor or air eliminator tests, are considered appropriate for 
wholesale meters: 
 
• Three tests at the maximum discharge rate.  Four test drafts at each of five flow 

rates. 
• Three intermediate flow tests. 
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• Three slow-flow tests. 
• One vapor or air eliminator (product depletion) test. 
 
Note:  The normal test of a measuring system shall be made at the maximum discharge rate 
that may be anticipated under the conditions of the installation.  Any additional tests 
conducted at flow rates down to and including one-half the sum of the maximum discharge 
flow rate and the rated minimum discharge flow rate shall be considered normal tests.  
(Code reference N.4.1.) 
 
Only one meter is required for the initial test, and after the test the meter will be placed 
into service for the permanence test.  The following minimum throughput criterion is 
recommended for these meters: is the Mmaximum rated flow rate in units per minute x 
2000.  (Canada requires maximum flow rate x 6000.)  
 
Following the period of use, the tests listed above are to be repeated. All results must be 
within acceptance tolerances. 
 
Repeatability on Vehicle-Tank Meters (Code Reference T.4.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the 
test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance, and the results of each test shall be within the applicable 
tolerance. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where 
variations in factors, such as temperature, pressure, and flow rate, are reduced to the 
extent that they will not affect the results obtained. 
 
Split Compartment Product Depletion Test 
 
Before vehicle-mounted applications are listed on an NTEP Certificate of Conformance, 
the meter must pass a split compartment product deletion test.  This policy applies to all 
meter technologies (e.g., Coriolis mass flow meters, turbine meters, positive 
displacement meters) even if the meter will never be installed on trucks with more than 
a single compartment.  The permanence test still applies to include the throughput and 
with a duration of a least 20 days.  Ideally, this test should be performed with a multiple-
compartment vehicle; however, if a multiple-compartment vehicle is unavailable, a 
single-compartment vehicle may be used to simulate the split-compartment product 
depletion test by running the tank empty.  
 
Purpose:  A product depletion test verifies the proper operation of air elimination means 
when the storage tank for the product being measured is pumped dry.  This test is 
necessary for meters that may drain a tank completely, such as a vehicle-tank meter. 
 
Test Procedure:   (no change)  
 
D. Field Evaluation and Permanence Test for Wholesale Meters 
 
Tests of Automatic Temperature-Compensating Systems on Wholesale Meters  
(Code Reference T.2.3.4.) 
 
The difference between the meter error for results determined with and without the 
automatic temperature-compensating system activated shall not exceed: 
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1. 0.2 percent of the test draft for mechanical automatic temperature-compensating 
systems; and 

 
2. 0.1 percent of the test draft for electronic automatic temperature-compensating 

systems. 
 
The results of each test shall be within the applicable "acceptance" or maintenance 
tolerance. 
 
E. Repeatability on Wholesale Meters (Code Reference T.2.3.3.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the 
test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance, and the results of each test shall be within the applicable 
tolerance. This tolerance does not apply to the test of the automatic temperature-
compensating system. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where 
variations in factors such as temperature, pressure, and flow rate are reduced to the 
extent that they will not affect the results obtained. 
 
F. Repeatability on Vehicle-Tank Meters (Code Reference T.4.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the 
test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance, and the results of each test shall be within the applicable 
tolerance. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where 
variations in factors, such as temperature, pressure, and flow rate, are reduced to the 
extent that they will not affect the results obtained. 
G. E. Field Evaluation and Permanence Test for LPG and Cryogenic Meters 
 
As adopted at the 1985 NCWM, the The following tests are considered to be appropriate 
for metering systems on LPG and cryogenic meters: 
 
1. Three tests at the maximum discharge rate.  Four test drafts at each of five flow 

rates. 
2. Three intermediate flow tests. 
3. Three slow-flow tests. 
 
Only one meter is required for the initial test, after which the meter will be placed into 
service for the permanence test.  The following minimum throughput criterion is 
recommended for these meters: is the maximum rated flow in units per minute x 2000.   
(Canada requires maximum flow rate x 6000.) 
 
1. Maximum rated flow rate x 1500 for meters rated at 227 Lpm (60 gpm) or greater. 
 
2. Maximum rated flow rate x 500 for meters rated less than 227 Lpm (60 gpm). 
 
3. Based upon California weights and measures experience, this corresponds to 30-60 

days. The time period is considered appropriate because these meters have a history 
of becoming inaccurate more frequently than meters for other fuels. 
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Following the period of use, the tests listed above are to be repeated. All results must be 
within acceptance tolerances. 
 
H.Repeatability on LPG & NH3 Meters (Code Reference T.3.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the 
test results for the flow rate shall not exceed 40 percent of the absolute value of the 
maintenance tolerance and the results of each test shall be within acceptance tolerance.  
This tolerance does not apply to the test of the automatic temperature-compensating 
system. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where 
variations in factors such as temperature, pressure, and flow rate are reduced to the 
extent that they will not affect the results obtained. 
 
Note: Stable temperature and pressure indications are necessary during the entire 
repeatability test to achieve good test results. For multiple drafts to determine repeatability, 
the following conditions shall be maintained; 
 
1. The range of flow rates shall not exceed 5 percent of the first test draft. 
2. The range of temperatures at the meter shall not exceed 1 °C (2 °F). 
3. The range of pressure shall not exceed 68.95 Kpa, or 10 PSI. 
4. The temperature difference between the meter and the prover shall not exceed 1 °C 

(2 °F) 
 
If these conditions cannot be met, repeatability tolerances shall not be applied. 
Repeatability tests must include at least three consecutive test drafts.  
 
I. Tests of Automatic Temperature-Compensating Systems - LPG & NH3 Meters 
 
The difference between the meter error for results determined with and without the 
automatic temperature-compensating system activated shall not exceed: 
 
1. 0.5 1.0 percent of the test draft for mechanical automatic temperature-compensating 

systems; and 
 
2. 0.25 0.5 percent of the test draft for electronic automatic temperature- 

compensating systems. 
 
The results of each test shall be within the applicable "acceptance" or maintenance 
tolerance. 
 
J. F. Field Evaluation and Permanence Test for LPG Vapor Meters 
 
The following tests are to be run on an LPG vapor meter as part of the permanence test: 
 
1.  Three tests at the maximum discharge rate. 
2. Three slow-flow tests. 
3. One low-flame test. 
 
Only one meter will be required for the initial test, after which the meter must have air 
or product passed through it as part of the permanence test.  The amount of air or 
product shall be at least the maximum flow rate times 1000. California Weights and 
Measures performs this test in approximately 60 days.  Although it is longer than the 
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usual 30-day test, this is considered appropriate because these meters are usually tested 
only every ten years. 
 
Following the period of accelerated use, the tests listed above are to be repeated. All 
results must be within acceptance tolerances. 
 
K. G. Repeatability on Milk Meters (Code Reference N.4.1.1. and T.3.) 
 
When multiple tests are conducted at approximately the same flow rate and draft size, 
the range of the test results for the flow rate shall not exceed 40 percent of the absolute 
value of the maintenance tolerance and the results of each test shall be within the 
applicable tolerance. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of 
approximately the same size and be conducted under controlled conditions where 
variations in factors such as temperature, pressure, and flow rate are reduced to the 
extent that they will not affect the results obtained. 
 
L. H. Field Evaluation and Permanence Test for Turbine Meters 
 
The following tests are considered to be appropriate for turbine meters: 
   
1. Meters tested in a laboratory environment will be tested five times at each of four 

different flow rates, using varsol or water for both the initial and the follow-up 
evaluation to establish "baseline" data for the meter's performance.  A Certificate 
of Conformance may be issued for the product(s) tested in the laboratory; however, 
additional products will not be included until testing is completed with these 
products.  After a "baseline" is obtained, products can be included on the 
Certificate of Conformance by performing three tests at each of four different flow 
rates in the field for both the initial and follow-up evaluation.  If a meter is tested in 
the field without first determining a "baseline," the meter must undergo five four 
tests at each of four five different flow rates; this criteria applies for both the initial 
and follow-up test." 

 
2. At least one meter is required for each product type for the initial test. 
 
3. If the meter is to be used with products other than gasoline and diesel fuel, the 

manufacturer must also submit data to indicate meter performance over the range 
of viscosity of products to be used with the meter. 

 
4. To indicate meter performance over the temperature range in which the meter is 

anticipated to be used, data must also be submitted. 
 
5. Following the initial test, the meters will be placed into service for the permanence 

test.  The following minimum throughput criterion is recommended for these meters 
is the maximum rated flow rate in units per minute x 2000.  (Canada requires 
maximum flow rate x 6000.) 

 
6. Following the period of use, the tests listed above are to be repeated.  All results 

must be within acceptance tolerances.  Following evaluation of test data and analysis 
of the data presented by the manufacturer for meter performance over temperature 
and viscosity ranges, the evaluating laboratory may require additional testing prior 
to issuing a Certificate of Conformance for the meter. 

 
M. I.  Permanence Tests for Mass Flow Meters 
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The following tests are considered to be appropriate for mass flow meters: 
 
Type evaluation.  The gravimetric test method shall be used for type evaluation for 
meters indicating only in units of mass and may be used for meters indicating in units of 
volume. Meters indicating in only units of volume may be tested using a volumetric 
standard.  
 
Gravimetric Standard. (no change) 
 
Test Drafts.  (no change) 
 
Test Data.  Meters tested in a laboratory environment will be tested five four times at 
each of four five different flow rates. Use the product available in the laboratory for 
both the initial and the follow-up evaluation to establish "baseline" data for the meter's 
performance. A Certificate of Conformance may be issued for the product(s) tested in 
the laboratory; however, additional products will not be included on the Certificate until 
testing is completed with these products. After a "baseline" is obtained, products can be 
included on the Certificate of Conformance by performing three tests at each of four 
different flow rates in the field for both the initial and follow-up evaluation. If a meter is 
tested in the field without first determining a "baseline," the meter must undergo five 
four tests at each of four five different flow rates; this criteria applies for both the initial 
and follow-up test. 
 
Following the initial test, the meters will be placed into service for the permanence test.  
The minimum throughput criterion recommended for these meters is 60 days, or 2000 x 
the maximum rated flow rate in units per minute achieved in the installation, whichever 
comes first.  Following the period of use, the tests listed above are to be repeated.  All 
results must be within acceptance tolerances. 
 
Testing for Volume Units Only or to Add Volume Units to Existing Certificates.   
 
In order to add volumetric indications to an existing NTEP Certificate of Conformance 
(CC) for a meter that already covers mass indications, the following criteria relative to 
meter sizes to be covered on the CC must be met: 
 
- At least one meter size must be tested in the volumetric mode. 
 
- If the meter size(s) selected for testing is not already covered on the existing CC, 

then the request is treated as a submission to add a new meter size (i.e., a 
permanence test is required and testing must be performed in both the mass and the 
volume modes of operation). 

 
Note:  During an evaluation of a meter to add volume units to an existing certificate, the 
The tolerance specified in the mass flow meters code is to be applied to both the initial and 
the final tests.  No adjustments may be made to the meter during this period.  This tolerance 
is to be applied even if different liquid temperatures and pressures exist between the initial 
and final tests.  During the evaluation of a meter for volume units only for a product-
specific application where a separate product-specific Handbook 44 code exists (i.e., LPG, 
cryogenic liquids, CO2, etc.), the appropriate Handbook 44 section for the intended 
application will be applied.    
 
Determination of performance relative to repeatability, accuracy, and linearity should 
be performed using accepted statistical methodology.  Reference documents include:  1)  
SAMA Standard PMC  20.1-1973,  Process Measurement and Control Terminology; 2)  
ANSI/ASME MFC-2M-1983, Measurement Uncertainty for Fluid Flow in Closed 
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Conduits;  and 3) ANSI/ASME MFC-1M-1979, Glossary of Terms Used in the 
Measurement of Fluid Flow in Pipes. 
 
Repeatability for Mass Flow Meters (Mass Flow Meters Code Reference T.3.)  (no 
change) 
 
Additional Considerations for Testing Mass Flow Meters Dispensing Compressed 
Natural Gas (CNG).  (no change) 
 

N. J. Testing of Lubricating Oil Meters.  (no change) 
 
8. Uniform Tolerances for the Same Accuracy Class Device in all LMD Codes  (New Item) 
 
Source:  NIST/WMD 
 
Background:  Currently NIST Handbook 44 Liquid Measuring Devices (LMD), Vehicle Tank-Meters 
(VTM), and Mass Flow Meters (MFM) Codes include different tolerances for 0.3 Accuracy Class meters. 
This creates a technical inconsistency among the codes.  Tighter tolerances are applied to vehicle-mounted 
positive displacement (PD) meters than stationary PD meters even though the same model of meter may be 
used in both applications.  There is no technical justification for this difference.  A similar inconsistency in 
tolerances is found between the MFM and VTM Codes. The Mass Flow Meters Code was developed with 
the understanding that all liquid-measuring devices used in similar applications would be held to similar 
tolerances.  The proposed changes will result in the application of slightly tighter tolerances to LMDs and 
MFMs than are in the current codes. 
 
PROPOSAL:  Align the acceptance tolerance and special test tolerance in the Liquid Measuring Devices 
and Mass Flow Meters Codes for 0.3 Accuracy Class meter with corresponding tolerances in the Vehicle-
Tank Meters Code. 
 
Modify Liquid Measuring Devices Code Table T.2. Accuracy Classes for Liquid Measuring Devices 
Covered in NIST Handbook 44 Section 3.30 as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table T.2. Accuracy Classes for Liquid-Measuring Devices Covered in 
NIST Handbook 44 Section 3.30 

Accuracy 
Class Application Acceptance 

Tolerance 
Maintenance 

Tolerance 

Special 
Test 

Tolerance 

0.3 
Petroleum products including large capacity motor-
fuel devices (flow rates over 115 L/min (30 gpm))**, 
heated products at or greater than 50 °C asphalt at 
or below temperatures 50 °C, all other liquids not 

0.215 % 0.3 % 0.45 % 
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shown where the typical delivery is over 200 L 
(50 gal) 

0.3A Asphalt at temperatures greater than 50 °C 0.3 % 0.3 % 0.5 % 

0.5* 

Petroleum products delivered from small capacity 
(at 4 L/min (1 gpm) through 115 L/min (30 gpm))** 
motor-fuel devices, agri-chemical liquids, and all 
other applications not shown. 

0.3 % 0.5 % 0.5% 

1.1 
Petroleum products and other normal liquids from 
devices with flow rates** less than 1 gpm and devices 
designed to deliver less than one gallon. 

0.75 % 1.0 % 1.25% 

*The maintenance tolerances on normal and special tests for 5-gallon and 10-gallon test drafts are 6 cubic 
inches and 11 cubic inches, respectively.  Acceptance tolerances on normal and special tests are 3 cubic inches 
and 5.5 cubic inches.   
 ** Flow rate refers to designed or marked maximum flow rate. 
 
Modify Mass Flow Meters Code Table T.2. Accuracy Classes for Mass Flow Meter Applications as 
follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table T.2.  Accuracy Classes for Mass Flow Meter Applications 

Accuracy Class Application or Commodity Being 
Measured 

Acceptance 
Tolerance 

Maintenance 
Tolerance 

Special 
Tolerance 

0.3 Loading-rack meters, vehicle-tank 
meters, home heating oil, heated products 
(except asphalt above 50 ΕC), asphalt 
50 ΕC or below, milk and other food 
products, large capacity motor-fuel 
dispensers (maximum discharge flow 
rates greater than 100 L or 25 gallon per 
minute), all other liquid applications not 
shown in the table where the minimum 
delivery is at least 700 kg (1500 lb) 

0.215% 0.3% 0.45% 

0.3A Asphalt above 50 ΕC 0.3% 0.3% 0.5% 



2003 Measuring Sector Final Summary 

 39 

0.5 Small capacity (retail) motor-fuel 
dispensers, agri-chemical liquids, all 
other liquid applications not shown in the 
table 

0.3% 0.5% 0.5% 

1.0 Anhydrous ammonia, LP Gas (including 
vehicle tank meters) 

0.6% 1.0% 1.0% 

2.0 Compressed natural gas as a motor fuel 1.5% 2.0% 2.0% 
2.5 Cryogenic liquid meters, liquefied 

compressed gases other than LP Gas 
1.5% 2.5% 2.5% 

 
Discussion/Conclusion:  The Sector agreed with the manufacturers of turbine meters and mass flow meters 
represented at the meeting that decreasing the tolerances for those meter types was inappropriate because it 
would be very difficult, if not impossible for those meter types to comply.  Uniformity across the codes is 
not sufficient justification for changing the tolerances.  The Sector voted to oppose the proposed changes to 
the tolerances in the Liquid-Measuring Devices and the Mass Flow Meters Codes as follows:  members 
opposed to the change – 9; members in support of the change – 0.  WMD abstained and will recommend 
that the tolerances in Handbook 44 Section 3.31. Vehicle-Tank Meters be changed to be consistent with the 
tolerances in Section 3.30. Liquid-Measuring Devices. 
 
9. S.4.4.2. Location of Marking Information; Retail Motor-Fuel Dispensers  (New Item)  
  
Source:  NIST/WMD 
 
Background:  The current language in paragraph S.4.4.2.(c) as written can be interpreted to allow the 
placement of G-S.1. Identification markings on a door or panel that is removable.  Additionally, this 
wording might be interpreted to allow placement of marking information on a panel that can be easily 
removed through the use of a key (e.g., lower meter access panels). This interpretation would be in conflict 
with paragraph S.4.4.2.(a).  The proposed modifications to paragraph S.4.4.2.(c) clarifies the original intent, 
where it is acceptable to place G-S.1. information on permanent components located 24 inches to 60 inches 
above the base of the dispenser within the dispenser cabinet.  However, in some cases those components 
can only be accessed by opening a door or panel that requires the use of a key or other tool separate from 
the device.  For comparison, Paragraph S.6.2. Location of Marking Information, in the Scales Code, 
includes similar language that provides acceptable means for accessing the required marking information. 
 
Recommendation:  Modify Liquid-Measuring Devices Code paragraph S.4.4.2 Location of Marking 
Information; Retail Motor-Fuel Dispensers as follows: 
 
 

S.4.4.2. Location of Marking Information; Retail Motor-Fuel Dispensers. – The 
required marking information in the General Code, Paragraph G-S.1. shall appear 
as follows: 
 
Placement of this information shall not be on a portion of the device that can be 
readily removed or interchanged without the use of a tool separate from the device. 
 
The information shall appear 24 inches to 60 inches from the base of the dispenser 
when placed on the outside of the device. 

 
When This information may be placed behind an access door or panel which may 
require the use of a key or other tool separate from the device for access.  In this 
case the information shall appear 24 inches to 60 inches from the base of the 
dispenser in a readily legible position.  The use of a dispenser key shall not be 
considered a tool separate from the device. 
[Nonretroactive as of January 1, 2003] 
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Discussion/Conclusion: The Sector generally supported the proposal to modify S.4.4.2.  Gordon Johnson  
(Gilbarco) recommended that the upper height limit be raised to 72 inches.  Gilbarco manufactures 
dispensers that have the general form of an “H.”  Gilbarco, in the past placed the identification information 
on the inner surface of an upper panel immediately above the main dispenser cabinet.  That location is 
slightly higher than 60 inches.  In 2002 when the NCWM adopted the current language in S.4.4.2., it forced 
Gilbarco to move the required identification information to a location inside the dispenser.   Mike Belue 
(Bleue Associates) reported that the WWMA reviewed the above proposal and recommended it be made a 
developing item on the NCWM S&T Committee agenda.  The CWMA recommended that the item be 
withdrawn from the NCWM S&T Committee agenda.    
 
During its 2003 Meeting, the Sector developed a new proposal to amend Handbook 44 Paragraph S.4.4.2. 
Location of Marking Information; Retail Motor-Fuel Dispensers and agreed to forward the proposal to the 
NCWM S&T Committee for consideration as follows: 
 

S.4.4.2.  Location of Marking Information; Retail Motor-Fuel Dispensers. – The 
required marking information in the General Code, Paragraph G-S.1. shall appear as 
follows: 

 
Placement of this information shall not be on a portion of the device that can be readily 
removed or interchanged without the use of a tool separate from the device. 
 
The information shall appear 24 inches to 60 inches from the base of the dispenser 
when placed on the outside of the device. 

 
When placed behind an access door or panel the information shall appear 24 inches 
to 60 inches from the base of the dispenser in a readily legible position.  The use of a 
dispenser key shall not be considered a tool separate from the device. 
 
Placement of the marking information: 
 
(a) shall be within 24 to 72 inches of the base of the dispenser; 
(b) may be internal and/or external 
(c) may require a key or tool for access; and 
(d) shall be on a portion of the device that cannot be readily removed or 
 interchanged. 
 
[Nonretroactive as of January 1, 2003X] 

 
10. Product Family Tables for MAG Meters  (Carry-Over Item) 
 
Source:  Liquid Controls LLC 
 
Background:  At present no product family criteria exist for Mag Meters.  If a manufacturer wants a CC 
which covers multiple products, testing must be conducted on each product.  Liquid Controls is asking the 
Sector to consider the adoption of a product family of liquids criteria for MAG Meters and will provide a 
specific proposal for Sector consideration at the September 2002 Meeting.   
 
At the 2002 Sector Meeting a work group was formed to address this issue.  The Sector will consider the 
recommendations of that work group.   
 
Discussion:  Prior to the 2003 Sector Meeting the technical advisor was informed that this work group is 
not ready to present a recommendation.  The work group requests that the item remain on the agenda for 
further development. 
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Conclusion:  The Sector agreed that a new work group should be formed to develop family product tables, 
for Mag Meters, Ultrasonic Meters, and Turbine Meters for consideration by the Sector at its next meeting.  
The members of the new work group are: Charlene Numrych (Liquid Controls) Chair, Richard Miller 
(FMC), Joe Buxton (Daniel Measurement & Control), Randy Byrtus (Measurement Canada).  Charlene 
volunteered to contact other manufacturers to invite them to participate in the work group. 
 
11. Use of Discount and Loyalty Cards and Discounts for Actions After the Completion of a 
Retail Motor-Fuel Delivery  (Carry-Over Item) 
 
Source:  NTEP Laboratories 
 
Background:  At the June 2002 NTEP Laboratory Meeting, the laboratories agreed there is a need for 
guidance to determine whether or not a specific discount program or application is appropriate and meets 
NTEP requirements.   
 
Examples include:  The change to a discount prices when a club card is inserted and the automatic return to 
the nonmember price at the completion of the delivery; a change in the posted price to include a discount 
for the purchase of a car wash or other item when a credit card is used at the pump but is not available at 
the pump in a post pay situation; a discount to the unit price for the purchases of certain items after the 
delivery has been completed. 
 
Recommendation: 
 
The laboratories did not have a specific recommendation at this time but asked the Sector to organize a 
work group to identify the issues and develop consistent guidelines and requirements for the use of various 
discount programs. 
 
At the 2002 Sector Meeting a work group was formed to address this issue.  The Sector agreed to consider 
the recommendations of that work group at the 2003 Sector Meeting.   
 
Discussion/Conclusion:  No input has been received from the work group assigned to develop this 
issue.The Sector agreed that the work requested by the NTEP laboratories pertaining to this issue is outside 
of scope of the Sector.  The Sector also agreed to forward a recommendation through the NTEP Committee 
that the NCWM form a work group to consider the issues and develop appropriate recommendations 
regarding legal and equitable trade practices for consideration by all NCWM members. 
 
12. Test Criteria for CNG Dispensers in Publication 14  (New Item) 
 
Source:  NIST/WMD 
 
Background:  Publication 14 currently contains a note that states test procedures are being developed and 
a draft of the procedures is available from NIST/WMD.  The test procedures were finalized and published 
in NIST Handbook 112, EPO 28 in 2002. 
 
Recommendation:  The Sector reviewed the recommendation that the NTEP Committee add the following 
test criteria from EPO 28 Compressed Natural Gas Retail Motor-Fuel Dispensers to Publication 14 
Additional Considerations for Testing Mass Flow Meters Dispensing Compressed Natural Gas (CNG) 
beginning on page LMD-77 of the 2003 edition.   
 
Additional Considerations for Testing Mass Flow Meters Dispensing Compressed Natural Gas 
(CNG): 
 
Note:  The NCWM is currently work with the Natural Gas Vehicle Coalition to develop field test 
procedures for CNG dispensers.  Copies of draft procedures submitted to date are available from the NIST 
Office of Weights and Measures. 
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1. Ideally, the device should be tested over a temperature range.  Because this is not possible to 
easily regulate in the field to observe any effects of temperature changes test early in the day and 
then again later in the day. 

 
Note:  The evaluating laboratory should attempt to test at as wide a temperature range as possible; 
however, it is recognized that this may not always be possible and, in some cases, little or no variation in 
temperature will be experienced. 
 
2. The magnitude of the draft (and, therefore, the time required for delivery) may impact upon the 

test results.  For very small drafts, the start and stop effects can become significant and may result 
in large variability.  Because CNG stations are presently few and far between in some areas, it is 
anticipated that these devices will be heavily used to "top off" tanks.  Consequently, the minimum 
measured quantity declared for the device can be significant.  It is desirable to have at least some 
tests run at or near the minimum measured quantity. 

 
3. In setting up the arrangements for testing, the resolution of the scale relative to the test draft must 

be considered, and "rounding error" of the scale must be kept to an acceptably small level.  As a 
general guideline, the value of the scale division should not exceed one-tenth of the tolerance 
applied to the device. A high-resolution scale is needed; error weights should be used; or a larger 
test draft selected.  A combination of these approaches may be used.  The total error of the transfer 
standard must be limited to less than one-third of the tolerance.  Therefore, the scale must be 
thoroughly tested, the repeatability of the scale verified, and corrections made to the results of the 
meter test to correct for any errors determined during the scale test. 

 
4. The repeatability of the test results must be within 40 percent of the absolute value of the 

maintenance tolerance, and the results of each test shall be within the applicable tolerances. 
 

Tests for repeatability shall include a minimum of three consecutive test drafts of approximately 
the same size and be conducted under controlled conditions where variations in factors such as 
temperature, pressure, and flow rate are reduced to the extent that they will not affect the results 
obtained. 

 
5. Repeat tests should be run over a range of flows or, because the device may operate at only one 

flow in the field installation, over a range of quantities. 
 
6. The typical tank size being filled by the device will be 7 - 10 kg (16 - 20 lb).  A very large tank 

size may be 20 kg (40 lb) if a vehicle is equipped with two tanks.  The average amount dispensed 
will probably be around 4 kg (8 lb). 

 
7. Because the zero changes with temperature, the zero must be sealable as noted in the Mass Flow 

Meters Code in H44. CNG meters must indicate on the basis of mass, with the computation of 
total sale based on mass units.  Supplemental units may be used in addition to the mass units, but 
these must be clearly identified as supplementary units. It is suggested that conversion charts be 
provided to explain to the consumer how the conversion factor for the supplemental units is 
derived. 

 
The following tests are considered appropriate for CNG Dispensers: 
 
1.    Normal test ...............................................................................................  S.3.7.,N.4., N.6.1,  T.2., T.3. 
 Computer jump: 
  Remove nozzle from dispenser and connect to test cylinder.  (Test cylinder pressure  
  should not be greater than 200 psi to simulate an actual delivery.) 
  Turn nozzle valve from “OFF” position to “FILL”  position. 
 Empty discharge hose. 

Turn nozzle valve to “OFF” position. 
 Activate dispenser. 
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  Observe dispenser indications, if computer jump occurs take appropriate action. 
 
NOTE: A test cylinder is not necessary for the computer jump test on dispensers equipped with  
  an autovent system.  To test, turn dispenser on and observe the indication display for computer  
  jump when the dispenser shuts off. 
 
 Minimum test drafts are as follows: 
  Place empty test cylinder on the scale. 
  Access mass display of the dispenser. 
  Tare the weight of the test cylinder, chocks, and stand. 
  Connect the nozzle to the test cylinder. 
  Fill the test cylinder to 1/3 capacity full at maximum flow rate. 
 
  Disconnect the nozzle from the test cylinder. 
  Compare mass display to scale indication. 
  Determine dispenser error ............................................................................................... T.2. 
  Leave product in test cylinder. 
  Tare the weight of the test cylinder, chocks and stand. 
  Connect the nozzle to the test cylinder. 
  Begin the fill operation with product in the cylinder; fill cylinder to 2/3 capacity at  
  maximum flow rate. 

 
 Disconnect the nozzle from the test cylinder. 
 Compare mass display to scale indication. 
 Determine dispenser error ............................................................................................... T.2. 
 Tare the weight of the test cylinder, chocks, and stand. 
 Connect the nozzle to the test cylinder. 
 Begin the fill operation with product in the cylinder; fill cylinder to capacity at  
 maximum flow rate. 
 
 Disconnect the nozzle from the test cylinder. 
 Compare mass display to scale indication. 
 Determine dispenser error ............................................................................................... T.2. 
 Return product to owner/operator of dispenser ............................................................... UR.3.8. 
 Place empty test cylinder on scale (scale may be supported by chocks and stand.) 
 Tare the weight of the test cylinder, chocks, and stand. 
 Connect the nozzle to the test cylinder. 
 Fill test cylinder to capacity at maximum flow rate. 
 
 Disconnect the nozzle from the test cylinder. 
  Compare mass display to scale indication. 
  Determine dispenser error ............................................................................................... T.2. 
  Return product to owner/operator of dispenser. 
              Repeating previous tests .................................................................................................. T.3.(a) 
   Applicable tolerance for multiple tests at the same flow rate 
  Return product to owner/operator of dispenser. 
  If the meter’s minimum measured quantity (MMQ) is less than the smallest test draft, 
  conduct a test at the MMQ value .................................................................................... N.4. 
 
NOTE: If 300 divisions (d) or 2.27 kilograms (5 pounds) is greater than 1/3 of the test cylinder capacity, 

then the test cylinder should be emptied to accommodate a delivery of at least 300 d or 2.27 
kilograms (5 pounds); otherwise a larger tank is necessary. 

 
2. Check effectiveness of zero-setback interlock ....................................................S.3.8., UR3.6., UR.3.7. 
  No subsequent delivery made until indicating and recording element returned to zero. 
  After delivery is complete, the dispenser starting lever (mechanism) is shutoff, interlock 
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engaged, and discharge nozzle is placed in the designed hanging position. (Note: This does not 
apply to  nozzle control.) 
 
Remove nozzle from hanging position. 

 
Reset computer to zero and turn on dispenser. 

 
Attempt to return the nozzle to its designed hanging position, carefully remove nozzle and connect 
it to the test tank and open valve.  Move the dispenser starting lever (mechanism) to “ON” 
position and attempt to dispense product.  (Note: This does not apply to nozzle control.) 

 
  Product should not flow without resetting the indications to zero. 
 
3. Check operation of low-flow cut-off valve ................................................................................. UR.2.3. 
  Valve shall not be set lower than the minimum flow rate. 
  Valve stops registration when flow is below the low-flow cut-off value. 
 
  Connect nozzle to empty test tank and dispense product.  Slowly throttle down on the  
  valve on the test tank to the minimum attainable flow rate.  Product delivery should  
  not occur below the mass flow meter minimum flow rate. 

  
4.Power loss test ................................................................................................................... S.2.4.1., S.2.4.2. 
  If transaction is in progress at power loss, information shall be retainable for 15 minutes. 
  Device memory shall retain quantity of product and sales price during power loss. 
 
3. Security seal--apply wire security seal to secure adjusting mechanism  
 (if applicable) ......................................................................................................................... G-UR.4.5., 
S.3.5. 
 
 Note on the official report the number of gasoline gallon equivalents of product dispensed  
 during the test. 
 
 After all equipment at a location has been tested, review results to determine compliance with 
 equipment maintenance and use of adjustments ..................................................................... G-UR.4.1., 
G-UR.4.3. 
 
Discussion/Conclusion:  The Sector reviewed the procedures and generally concurred with the proposal.  
One member questioned if the references to user requirements in EPO 28 should be added to Publication 
14.  The Sector agreed that the test criteria presented should be added to Publication 14 after an editorial 
review to determine if all the references to User Requirements are appropriate. 
 
13. Acceptable Symbols or Wording to Identify Unit Price, Total Price, and Quantity on a Retail 
Motor-Fuel Dispenser  (Carry-Over Item) 
 
Source:  Maryland NTEP Laboratory 
 
Background: At the June 2002 NTEP Laboratory Meeting, one of the participating laboratories 
requested guidance on what are acceptable symbols or words to identify the unit price, total sale, and 
quantity delivered on a retail motor-fuel dispenser.  The laboratories recommended that the question be 
added to the 2002 Measuring Sector Agenda.   
 
At the 2002 Sector Meeting a work group was formed to address this issue.  The Sector agreed to consider 
the recommendations of that work group at the 2003 Sector Meeting 
 
Discussion/Conclusion:  No input was received from the work group assigned to develop this issue.  The 
Sector noted that a proposal by the WWMA in September 2003 to amend G-S.5.6. Recorded 
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Representations and expand Table 1. Representation of Units to include additional units of measure was 
submitted as a developing issue to the NCWM S&T Committee.  The Sector agreed that Item 13 should be 
removed from the Sector agenda.  The Sector also agreed to review the developing issue if and when the 
NCWM S&T requests Sector input. 
  
14. Remove Section 3.37. Mass Flow Meters from Handbook 44 and Assimilate Relevant 
Sections into Other Codes  (New Item) 
 
Source:  California NTEP Laboratory 
 
Background:  Many of the requirements in the Mass Flow Meters Code are the same as the requirements 
in the codes for other meter types.  The submitter estimates that 80 percent of the Mass Flow Meters Code 
duplicate requirements that exist in other codes.  Handbook 44 could be simplified by assimilating the Mass 
Flow Meters Code into other existing codes.  For type evaluation it could also eliminate some questions as 
to what could apply when a mass flow meter is being evaluated in an application that typically is covered 
by another code, such as a mass flow meter installed on a truck for dispensing liquefied petroleum gas. 
 
Recommendation:  Assimilate relevant subsections of Section 3.37, Mass Flow Meters Code of 
Handbook 44 into the following Sections: 
 
 3.30.   Liquid-Measuring Devices; 
 3.31.   Vehicle-Tank Meters; 

3.32. LPG and Anhydrous Ammonia Liquid-Measuring Devices; 
a. Hydrocarbon Gas Vapor-Measuring Devices; 
b. Cryogenic Liquid-Measuring Devices; 
c. Milk Meters; 
d. Water Meters. 

 
For Example: 
 

Section 3.30.  Liquid Measuring Devices 
 
 A.1. - This code applies to: 
 

(a) devices used for the measurement of liquids, including liquid fuels and lubricants, 
and 

(b) wholesale devices used for the measurement and delivery of agri-chemical liquids 
such as fertilizers, feeds, herbicides, pesticides, insecticides, fungicides, and 
defoliants., and 

(c) devices that are designed to dynamically measure the mass, or the mass and 
density of liquids. 

 
Section 3.31.  Vehicle-Tank Meters 

 
 A.1. - This code applies to: 
 

(a) meters mounted on vehicle tanks including those used for the measurement and 
delivery of petroleum products or agri-chemicals such as fertilizers, feeds, 
pesticides, defoliants, and bulk delivery of water. 

(b) devices mounted on vehicle tanks that are designed to dynamically measure the 
mass, or the mass and density of liquids.   

 
The Sector was asked to consider forming a work group to analyze this proposal and develop a 
recommendation for consideration at the next Sector meeting. 
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Discussion/Conclusion:  The Sector reviewed the proposal and noted that there is already an item on the 
agenda of the NCWM S&T Committee proposing that the entire Handbook 44 be reviewed for possible 
reorganization.  The Sector agreed to recommend to the NCWM through the NTEP Committee that the 
entire Liquid Measuring Devices Section of Handbook 44 should be reorganized and combined wherever 
possible. 
 
15. Reports of Work Groups  (New Item) 
 
Source:  Mike Keilty (Endress+Hauser) 
 
Background:  Work groups are effective tools that allow agenda items to be developed between meetings. 
However, some items fail to be developed because there is such a long span between the yearly meetings 
and there is not always a good commitment to work on the item. 

 
Recommendation:  Require that a work group team leader provide a status reports to Steve Patoray (NTEP 
Director), Richard Suiter (NIST Technical Advisor), and the Measuring Sector Chairman. Reports must be 
forwarded on January 15th and April 15th following the October Measuring Sector meeting. 
 
Discussion/Conclusion:  The Acting Chairman, Mike Belue (Belue Associates) recommended that an 
additional reporting date of August 15th be added.   There were no additional comments on this item.  The 
Sector agreed with the item as amended. 
 
16. Next Meeting 
 
The Sector discussed the time and location for its next meeting. 
 
Discussion/Conclusion:  The Sector agreed to recommend that the next Sector Meeting be held in 
conjunction with the SWMA Annual Meeting tentatively scheduled to be held in Mississippi in October 
2004.  
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1. Recommendations to Update to NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 
Source:  NIST/WMD 
 
Background:  The 89th National Conference on Weights and Measures (NCWM) adopted the following items that will be 
reflected in the 2005 Edition of NIST Handbook 44 and NCWM Publication 14. These items are part of the agenda to 
inform the Measuring Sector of the NCWM actions and recommend changes to NCWM Publication 14. 
 
Recommendation: The Sector will review and, if acceptable, recommend to the NTEP Committee adoption of the 
following changes to Publication 14 based on changes to NIST Handbook 44:  
 
A. S.2.2.1. Multiple Measuring Devices with a Single Provision for Sealing   
 
Background: During its 2004 Annual Meeting, the NCWM agreed to add a new paragraph to NIST Handbook 44, 
Section 3.30. Liquid-Measuring Devices S.2.2.1.  Multiple Measuring Elements with a Single Provision for Sealing as 
follows: 

 
S.2.2.1.  Multiple Measuring Elements with a Single Provision for Sealing. - A change to the adjustment 
of any measuring element shall be individually identified. 
[Nonretroactive as of January 1, 2005] 
 
Note:  Examples of acceptable identification of a change to the adjustment of a measuring element 
include but are not limited to: 
 
(a) a broken, missing, or replaced physical seal on an individual measuring element, 
(b) a change in a calibration factor for each measuring element, 
(c) display of the date of or the number of days since the last calibration event for each measuring 

element or, 
(d) a counter indicating the number of calibration events per measuring element. 

 
Recommendation:  Add a new Code Reference S.2.2.1. to Section 9, of the Liquid-Measuring Devices Checklist and 
Test Procedures of NCWM Pulication14, Measuring Devices, 2004 edition as follows:  
 

Code Reference: S.2.2.1. Multiple Measuring Devices with a Single Provision for Sealing 
 

9.6 S.2.2.1.  Multiple Measuring Elements with a Single Provision for Sealing. - A change to 
the adjustment of any measuring element shall be individually identified. 
 
Note:  Examples of acceptable identification of a change to the adjustment of a measuring 
element include but are not limited to: 
 
(a)   a broken, missing, or replaced physical seal on an individual measuring element, 
(b)  a change in a calibration factor for each measuring element, 
(c) display of the date of or the number of days since the last calibration event for each 

measuring element or, 
(d) a counter indicating the number of calibration events per measuring element. 

 
Renumber succeeding Section 9 paragraphs accordingly. 
 
B. S.4.4.2.  Location of Marking Information 
  
Background:  During its 2004 Annual Meeting, the NCWM agreed to amend Handbook 44 Section 3.30 Liquid-
Measuring Devices paragraph S.4.4.2. Location of Marking Information as follows: 
 

S.4.4.2. Location of Marking Information; Retail Motor-Fuel Dispensers. - The required marking 
information in the General Code, Paragraph G-S.1. shall appear as follows: 
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(a) Placement of this information shall not be on a portion of the device that can be readily 

removed or interchanged without the use of a tool separate from the device. 
shall  be within 24 to 60 inches  from the base of the dispenser; 
 

(b) The information shall appear 24 to 60 inches from the base of the dispenser when placed on 
the outside of the device. 

  may be internal and/or external provided the information is permanent and easily read; 
 

(c) When placed behind an access door or panel the information shall appear 24 inches to 60 
inches from the base of the dispenser in a readily legible position.  The use of a dispenser 
key shall not be considered a tool separate from the device.  
shall be on a portion of the device that cannot be readily removed or interchanged  ( i.e., not 
on a service access panel).  

Note: the use of a dispenser key or tool to access internal marking information is permitted. 
 

[Nonretroactive as of January 1, 2003] 
(Added 2002) (Amended 2004) 
 

Recommendation:  Modify Section 11, paragraph 11.3. of the Liquid-Measuring Devices Checklist and Test Procedures 
of NCWM Pulication14, Measuring Devices, 2004 edition as follows: 
 

Code Reference: S.4.4.2.   Location of Marking Information 
11.3. The required marking information in the General Code, paragraph G-S.1. shall be 

located as follows: 
 (a) Placement of this information shall not be on a portion of the device that 

can readily removed or interchanged without the use of a tool separate 
from the device.  shall be within 24 to 60 inches from the base of the 
dispenser; 

 (b) When placed on the outside to the device the information shall appear 24 to 
60 inches from the base of the dispenser. may be internal and/or external 
provided the information is permanent and easily read; 

 (c) When placed behind an access door or panel the information shall appear 
24 inches to 60 inches from the base of the dispenser in a readily legible 
position.  The use of a dispenser key shall not be considered a tool separate 
from the device.   shall be on a portion of the device that cannot be readily 
removed or interchanged  ( i.e., not on a service access panel).  
 

 Note: the use of a dispenser key or tool to access internal marking information is 
permitted. 

 
Decision:  The Sector reviewed, accepted, and recommends the NTEP Committee adopt the proposed changes to NCWM 
Publication 14. 
 
Carry-over Items: 
 
2. On-Screen Display of G.S.1. Requirements for Software-Based Built- for-Purpose Devices   
 
Source:  Returned from NCWM S&T Committee 
 
Background:  At its 2003 Annual Meeting, the NCWM adopted a proposal that provides alternate methods, other than 
physical marking, for meeting some of the requirements of Handbook 44 G-S.1. for “not-built-for-purpose” devices.  At 
that meeting the NCWM S&T Committee also reviewed an SMA proposal that provides similar alternate marking 
methods for “built-for-purpose” devices.  The S&T Committee concluded that the proposal for “built-for-purpose” 
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devices required further review and development by the NTETC Technical Sectors and the regional weights and 
measures associations.   
 
Prior to the October 2003 NTETC Measuring Sector Meeting, the WMD NTETC Technical Advisors developed an 
alternate proposal to modify G.S.1. and add a Table G.S.1. that provides alternate methods other than physical markings 
for meeting some of the requirements of G-S.1. for both “not-built-for-purpose” and “built-for-purpose” devices. 
 
At its 2003 meeting, the Measuring Sector agreed with the WMD proposal in principle, but recommended some small 
changes to simplify the table.  The Sector agreed to forward the modified proposal for G-S.1. in tabular format to the 
NCWM S&T Committee for consideration. 
 
At the 2004 NCWM Annual Meeting during the open hearing the SMA stated that S&T Item 310-1, the proposal to 
modify G-S.1., should not go forward for a vote because a ballot of the Weighing Sector on the proposal failed to provide 
clear support for the item.  A manufacturer stated that the term "microprocessor" is not appropriate because their devices 
contain numerous microprocessors.  Another manufacturer stated that the requirement for marking the current software 
version number would place an unrealistic burden on their company.  The Committee agreed that sufficient opposition 
and questions were raised during the open hearing to demonstrate that the item is not sufficiently developed to be a voting 
item at that meeting.  The Committee agreed to make item 310-1 an information item to be returned to the Weighing and 
Measuring Sectors for further development. 
 
Recommendation:  G-S.1.  Identification. - WMD has revised language in the 2004 S&T Agenda Item 310-1.  
Additions and changes to the proposal to the 2004 S&T Agenda Item 310-1 are highlighted in gray text. 
 
Add new General Code Terms and Definitions as follows: 
 

measuring device (general) – a device (instrument) intended to be used to make measurements, alone or 
in conjunction with supplementary devices. (VIM) 
 
measuring system (general) - an  instrument or group of instruments that serve to make measurements, 
alone or in conjunction with supplementary devices. (VIM) 
 
electronic devices – a device operating by the principles of electronics, which may consist of one or 
more subassemblies and perform a specific function(s). (ASTM)  
 or  
electronic measuring device – a measuring instrument intended to measure a quantity using electronic 
means and/or equipped with electronic devices. (D11) 
 
not-built-for-purpose device.  Any electronic peripheral or auxiliary device or element which was not 
originally manufactured with the intent that it be used as, or part of, a weighing or measuring device or 
system. 
 
metrological revision – a revision to a measuring instrument, device, or system that affects its  
metrological integrity (e.g., physical modifications or modifications to embedded, programmable, or 
downloadable software). 

 
Amend the definition of built-for-purpose device as follows: 
 

built-for-purpose device – any main, peripheral, or auxiliary device or element which was 
manufactured with the intent that it be used as, or part of, a weighing or measuring device or system. 

 
Amend General Code paragraph G-A.1. Commercial and Law Enforcement Equipment as follows: 
 

G-A.1.  Commercial and Law Enforcement Equipment. - These specifications, tolerances, and other 
technical requirements apply as follows: 
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(a) To commercial weighing and measuring devices or systems equipment; that is, to 
weights and measures weighing and measuring devices or systems commercially used or 
employed in establishing the size, quantity, extent, area, or measurement of quantities, things, 
produce, or articles for distribution or consumption, purchased, offered, or submitted for sale, 
hire, or award, or in computing any basic charge or payment for services rendered on the basis 
of quantity determination weight or measure. 

 
(b) To any accessory attached to or used in connection with a commercial weighing or 
measuring device when such accessory is so designed that its operation affects the accuracy of 
the device. 

 
(c) To weighing and measuring devices or systems equipment in official use for the 
enforcement of law or for the collection of statistical information by government agencies. 

 
(These requirements should be used as a guide by the weights and measures official when, upon request, 
courtesy examinations of noncommercial equipment are made.) 

   
Amend General Code paragraph G-S.1. Identification as follows: 
 

G-S.1.  Identification. - All equipment, except weights and separate parts necessary to the 
measurement process, but not having any metrological effect, shall be clearly marked in accordance 
with Table G-S.1. for the purposes of identification, with the following information: 
 
(a) the name, initials, or trademark of the manufacturer or distributor; 
 
(b)  a model designation that positively identifies the pattern, or design, or metrological revision of 
the device; 
 
(c) the model designation shall be prefaced by the term "Model," "Type," or "Pattern."  These 
terms may be followed by the term "Number" or an abbreviation of that word.  The abbreviation for the 
word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.).  The abbreviation for 
the word “Model” shall be “Mod” or “Mod.” 
[Nonretroactive January 1, 2003]  
(Added 2000) (Amended 2001) 
 
[Note: Prefix lettering may be initial capitals, all capitals or all lower case.] 
 
(d) except for equipment with no moving or electronic component parts and not-built-for-purpose, 
software-based electronic devices, a nonrepetitive serial number;   
[Nonretroactive as of January 1, 1968] 
 
(e)  for not-built-for purpose, software-microprocessor-based devices the current software 
version designation or revision number; 
(Added 2003) 
 
(ef) the serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies the number as the required serial number; and 
[Nonretroactive as of January 1, 1986] 
 
(fg) the serial number shall be prefaced by the words "Serial Number" or an abbreviation of that 
term.  Abbreviations for the word "Serial" shall, as a minimum, begin with the letter "S," and 
abbreviations for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. 
No, and S No.). 
[Nonretroactive as of January 1, 2001] 
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(gh) Ffor devices that have an NTEP Certificate of Conformance (CC), the CC Number or a 
corresponding CC addendum number shall be prefaced by the terms "NTEP CC," "CC," or "Approval."  
These terms may be followed by the term "Number" or an abbreviation of that word.  The abbreviation 
for the word "Number" shall, as a minimum, begin with the letter "N" (e.g., No or No.). 
[Nonretroactive as of January 1, 2003] 
 
The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001 and 2003) 

 
Delete General Code paragraph G-S.1.1. Location of Marking Information for Not-Built-for-Purpose, Software-
Based Devices and renumber G-S.1.2. Remanufactured Devices and Remanufactured Main Elements as follows: 
 
G-S.1.1.  Location of Marking Information for Not-Built-for-Purpose, Software-Based Devices. - For not-

built-ffor-purpose, software-based devices, the following shall apply:  
 
(a) the manufacturer or distributor and the model designation shall be continuously displayed 
or marked on the device (see note below), or 
 
(b) the Certificate of Conformance (CC) Number shall be continuously displayed or marked on 
the device (see note below), or   
 
(c) all required information in G-S.1. Identification. (a), (b), (c), (e), and (h) shall be 
continuously displayed.  Alternatively, a clearly identified “view only” System Identification, G-S.1. 
Identification, or Weights and Measures Identification shall be accessible through the “Help” menu. 
Required information includes that information necessary to identify that the software in the device is 
the same type that was evaluated. 
 
Note:  Clear instructions for accessing the remaining required G-S.1. information shall be listed on 
the CC.  Required information includes that information necessary to identify that the software in the 
device is the same type that was evaluated. 
[Nonretroactive as of January 1, 2004] 
(Added 2003) 
 
G-S.1.12.  Remanufactured Devices and Remanufactured Main Elements. - All remanufactured 
devices and remanufactured main elements shall be clearly and permanently marked for the purposes of 
identification with the following information: 
 
(a)  the name, initials, or trademark of the last remanufacturer or distributor; 
 
(b)  the remanufacturer's or distributor's model designation if different than the original model 
designation. 
[Nonretroactive as of January 1, 2002]  
(Added 2001) 
 
Note:  Definitions for “manufactured device,” “repaired device,” and “repaired element” are also 
included (along with definitions for “remanufactured device” and “remanufactured element”) in 
Appendix D, Definitions. 

 
Add new Table G-S.1. Identification as follows: 
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Table G-S.1. Identification 

 Built-for-Purpose 
Instruments, Elements, or Systems 

Not-Built-for-Purpose 
Devices or Elements 

Name, initials, or trademark of the 
manufacturer or distributor M D2 

Model designation M1 D2 

Specific model designation M1 or D  

Serial number M Not required 

Metrological revision designation3 M or D D 

Certificate of Conformance (CC) number M or D D2 

M: Physically and permanently marked 

D: Either: (1) displayed by accessing a clearly identified "view only" System Identification, G-S.1. Identification, 
or Weights and Measures Identification accessible through the “Help” menu. Required information includes 
that information necessary to identify that the software in the device is the same type that was evaluated, or  
(2) continuously displayed.  Note: For revision or software version number, clear instructions for accessing 
this information shall be listed on the CC in lieu of the “Help” menu.  Required information includes that 
information necessary to identify that the software in the device is the same or subsequent type that was 
evaluated. 
(Nonretroactive as of January 2004) 

Note 1: As a minimum, the model designation (positively identifying the pattern, design, type, series, generic, or 
trademark designation) must be marked on the device.  If the model designation changes with differing 
parameters such as size, features, options, intended application, not Handbook 44 compliant, construction, 
etc., the specific model designation shall be physically marked or continuously displayed or be capable of 
being displayed.   
(Nonretroactive as of January 200X) 

Note 2: As a minimum, either the manufacturer or distributor and the model designation, or the CC Number shall be 
continuously displayed.  Clear instructions for accessing the remaining required G-S.1. information shall be 
listed on the CC, which may be available as an unaltered copy of the CC printed by the device or through 
another on-site device. 
(Nonretroactive as of January 200X) 

Note 3: Metrological revision designation may include hardware or software revision (version). 

 
Decision:  The Sector discussed the amended WMD proposal and the recommendations of the 2004 Weighing Sector and 
agreed to forward a recommendation the NCWM S&T Committee that item 310-1 be withdrawn from the 2005 S&T 
Agenda. 
 
3. Testing Required for an Electronic Indicator with a CC Interfaced with a Measuring Element with a CC 

Not Previously Evaluated Together 
 
Source:  Returned from NCWM S&T Committee 
 
Background:  Prior to the October 2003 Measuring Sector Meeting, a working group submitted the a proposal to add a 
new paragraph N.X. to Handbook 44 Sections 3.30., 3.31., 3.32., and 3.37. and an alternate proposal to add a new Section 
T. to Publication 14,  for consideration.  The work group proposed a new section 44 to be added to the Liquid-Measuring 
Devices Checklist and Test Procedures of Publication 14, 2003 Edition.   
 
At its 2003 meeting, the Measuring Sector agreed to forward the following Proposal 1 for addition to Publication 14 to 
the NCWM NTEP Committee for consideration, and the following Proposal 2 to the NCWM S&T Committee for 
consideration.   The Sector strongly believes that, for the benefit of weights and measures officials, the proposed test 
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notes for determining the compatibility of the various components of a weighing of measuring system need to be added to 
the General Code Section of Handbook 44. 
 
Proposal 1.  Add a new section “T” to Publication 14 to guide NTEP Inspectors as to when additional testing is necessary 
to determine compatibility between components as follows: 
 

Testing Required to Interface Components with Individual CC’s that were Not Previously Tested 
Together. 
 
Additional testing by an NTEP Participating Laboratory is not required if an electronic indicator 
is interfaced to a measuring element provided all of the following are true: 

 
a) the communication means for the input to the electronic indicator (pulse, frequency, 

serial, etc.) has been previously tested with a measuring element listed on a CC; 
b) the communication means for the output of the measuring element (pulse, frequency, 

serial, etc.) has been previously tested with an electronic indicator listed on a CC; 
c) the communication means to be used for the electronic indicator input is the same as 

the communication means to be used for the measuring element output (pulse-pulse, 
frequency-frequency, serial-serial, etc.) and both devices are being used within the 
current parameters listed on their respective CCs; 

d) the devices are communicating with each other and the system in which they are 
installed can be accurately calibrated; and 

e) if required, Handbook 44 compliant tickets can be printed. 
 

Note: NTEP may require initial or complete evaluation of new technologies or applications. 
 
Add additional checklist section 44 (Page LMD XX) to Publication 14 as follows:   
 

44.  Additional Checklist and Test Procedures for Interfacing Components 
 
When examining the interface between electronic indicator and a measuring element, the 
following must be considered:  
 
 
44.1 Does the electronic indicator have a CC? Yes     � No � 
44.2 Is the electronic indicator being used within the application limits of 

the CC? 
Yes �
  

No � 

44.3 Does the measuring element have a CC? Yes �
  

No � 

44.4 Is the measuring element being used within the application limits of the 
CC? 

Yes �
  

No � 

44.5 Can the system in which both devices are installed be accurately 
calibrated? 

Yes �
  

No � 

44.6 Can a ticket (if required) be properly printed? Yes �
  

No � 

44.7 Are interfaces, other than mechanical or pulse interfaces (e.g., 4-20 mA 
or frequency interfaces), being used as defined by the appropriate CC? 

Yes � No � 

 
 
Proposal 2.  Add a new paragraph G-N.3. Compatibility of Indicators and Weighing or Measuring Elements to Handbook 
44 to clarify what requirements must be met to interface an indicating element and a weighing or measuring element 
when each element has its own CC listing compatible communication specifications, but such elements have not been 
previously evaluated together on a single NTEP CC.  
 

G-N.3.  Compatibility of Indicators and Weighing or Measuring Elements. – To be considered 
compatible, the following conditions shall be met: 
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(a) the communication means used for the input to the electronic indicator (analog, digital, 

pulse, frequency, serial, etc.) has been previously evaluated with a weighing or measuring 
element; 

 
(b) the communication means used for the output of the weighing or measuring element 

(analog, digital, pulse, frequency, serial, etc.) has been previously evaluated with an 
electronic indicator; 

 
(c) the communication means used for the electronic indicator input is the same as the 

communication means used for the weighing and measuring element output (analog-
analog, digital-digital, pulse-pulse, frequency-frequency, serial-serial, etc.); 

 
(d) the elements are communicating with each other and the device or system into which they 

are installed can be accurately calibrated; and 
 
(e) if required, Handbook 44 compliant tickets can be printed. 

 
At the 2004 NCWM Interim Meeting the NTEP Committee approved the addition of the information contained in 
proposal 1 above to the 2004 Edition of Publication 14.  The S&T Committee heard several comments indicating that the 
proposal to add a new paragraph G-N.3. Compatibility of Indicators and Weighing or Measuring Elements to Handbook 
44 is not sufficiently developed to move forward.  One manufacturer stated that his company manufactures measuring and 
indicating elements or components that can be interfaced to provide a complete measuring system.  He believes this item 
needs to be in Handbook 44 for the use of the field official and that the proposal as written provides at least some 
guidance on compatibility of components.  The Committee agreed that the item is not sufficiently developed to move 
forward.  The Committee decided to withdraw the proposal from the S&T Committee agenda until it is further developed 
and resubmitted by the NTETC Weighing and Measuring Sectors. 
 
Recommendation: The Sector needs to determine if it wants to continue to develop language to be added to 
Handbook 44 or if the information added to Publication 14 is sufficient to address the original concerns of manufacturers 
regarding when additional testing is necessary to determine compatibility between components. 
 
Decision:  The members generally agreed that the language added to Publication 14 last year was sufficient to address the 
original concerns of manufacturers regarding when additional testing is necessary to determine compatibility between 
components.  The Sector did not propose any new language for Handbook44 to be submitted to the NCWM S&T 
Committee for consideration.  The Sector agreed that the item should be dropped from the Measuring Sector’s Agenda. 
 
4. Tolerance for Product Depletion Test   
 
Source/Background: At its October 2003 meeting the Sector agreed to forward the following proposal to the 
NCWM S&T Committee for consideration. 
 

N.4.2. Special Tests (Except Milk-Measuring Systems), N.4.5. Product Depletion Test, and T.5. 
Product Depletion Test 

 
N.4.2. Special Tests (Except Milk-Measuring Systems). - “Special” tests shall be made to develop 
the operating characteristics of a measuring system and any special elements and accessories attached to 
or associated with the device.  Any test except as set forth in N.4.4.1. or N.4.5. shall be considered a 
special test. Special tests of a measuring system shall be made as follows: 

 
(a) Aat a minimum discharge rate of 20 % of the marked maximum discharge rate or at the minimum 

discharge rate marked on the device, whichever is less. 
 
(b) To develop operating characteristics of the measuring system during a split compartment 

delivery. 
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N.4.5.  Product Depletion Test. - The effectiveness of the vapor eliminator shall be tested by 
depleting the product supply and continuing until the lack of fluid causes the meter indication to 
stop completely for at least 10 seconds.  If the meter indication fails to stop completely for at least 
10 seconds, continue to operate the system for 3 minutes.  The test shall be completed by switching 
to another compartment with sufficient product on a multi-compartment vehicle, or by adding 
sufficient product to a single-compartment vehicle.  When adding product to a single-
compartment vehicle, allow appropriate time for any entrapped vapor to disperse before 
continuing the test. 
(Added 200X) 

 
T.5.  Product Depletion Test. - The difference in the delivered volumes for the normal test and the 
product depletion test shall not exceed the tolerance shown in Table T.5., and all test results shall 
be within applicable tolerances.  

 
 

Table T.5. Tolerances For Vehicle Tank Meters On Product Depletion Tests, Except Milk Meters 
Manufacturer’s rated capacity (Maximum gpm) Maintenance and acceptance tolerances 

Up to 125 125 in3 
126-250 200 in3 
251-500 300 in3 

501 to 750 400 in3 
Over 751 600 in3 

 
At the 2004 NCWM Interim Meeting, the Meter Manufacturers Association (MMA) voiced support for the intent of the 
alternative proposal submitted by the NTETC Measuring Sector provided T.4. is modified by removing the words “and 
all test results shall be within applicable tolerances.”  A Maryland Weights and Measures official noted that the proposal 
if modified as the MMA recommends provides a substantial change in tolerance; however, Maryland is in favor of the 
concept because the tolerance for a given meter is not linked to the size of the prover used for testing.  A New York 
official stated that a product depletion test should be viewed as the test of a “disturbance,” similar to a test for radio 
frequency interference (RFI) on a scale.  New York preferred a tolerance expressed as a flat percentage and suggested a 
tolerance of 0.5 % of the meter’s marked maximum flow rate over the step tolerances in the proposed Table T.5.  A 
representative from Measurement Canada indicated that there is an opportunity for the United States and Canada to 
harmonize the requirement for a product depletion test.  Canada is currently using a tolerance of 0.25 % of the meter’s 
marked maximum flow rate applied to the product depletion test results; however, Measurement Canada is still 
conducting a study to determine if the 0.25 % tolerance is appropriate.  The Committee agreed that item 331-2 should 
remain an information item and returned the item to the NTETC Measuring Sector for review and further development at 
its fall 2004 meeting. 
 
Recommendation:  Will Wothlie (Maryland NTEP Laboratory) and Dick Suiter (NIST) developed a new proposal for 
consideration by the Sector.  The amended proposal will harmonize Handbook 44 tolerances for product depletion tests 
with the Measurement Canada tolerances.  The Sector was asked to review the following proposal and if the members 
agreed forward it to the NCWM S&T Committee for consideration. 
 

N.4.2.  Special Tests (Except Milk-Measuring Systems). - “Special” tests shall be made to develop 
the operating characteristics of a measuring system and any special elements and accessories 
attached to or associated with the device.  Any test except as set forth in N4.4.1. or N.4.5. shall 
be considered a special test. Special tests of a measuring system shall be made as follows: 

 
(a)  Aat a minimum discharge rate of 20 % of the marked maximum discharge rate or at the 

minimum discharge rate marked on the device whichever is less; 
 

(b) To develop operating characteristics of the measuring system during a split 
compartment delivery. 

 
N.4.5.  Product Depletion Test. - The effectiveness of the vapor eliminator shall be tested by depleting 

the product supply and continuing until the lack of fluid causes the meter indication to stop 
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completely for at least 10 seconds.  If the meter indication fails to stop completely for at least 10 
seconds, continue to operate the system for 3 minutes.  The test shall be completed by switching 
to another compartment with sufficient product on a multi-compartment vehicle, or by adding 
sufficient product to a single compartment vehicle.  When adding product to a single 
compartment vehicle, allow appropriate time for any entrapped vapor to disperse before 
continuing the test. 

(Added 200X) 
 
T.5.  Product Depletion Test. - The difference in the delivered volumes for the normal test and the 

product depletion test shall not exceed the tolerance shown in Table T.5.  
 

Table T.5. Tolerances For Vehicle Tank Meters 
On Product Depletion Tests, Except Milk Meters 

Meter size Maintenance and acceptance tolerances 

Up to but not including 75 mm ( 3.0 inches ) 2.25 liters ( 137 in3 )1 

75 mm ( 3.0 inches ) or larger 3.75 liters ( 229 in3 )2 

1 Based on a test volume of approximately 900 liters ( 238 gal ) 
2Based on a test volume of approximately 1500 liters ( 396 gal ) 

 
Example:“+25 cu in” error normal test, + or – 137 cu in, for product depletion total error; + 162 cu in or – 112 cu in. 
 
Note:  The result of the product depletion test may fall outside of the applicable test tolerance. 
 
Decision:  The Sector agreed to forward the proposal to the NCWM and Southern Weights and Measures Association 
S&T Committees for consideration, with the addition of an example and a note stating that the result of the product 
depletion test may fall outside of applicable tolerance as shown above.   
 
5. Product Family Tables for MAG Meters   
 
Source:  Liquid Controls LLC 
 
Background/ Discussion:  At the 2002 Sector Meeting a working group was formed to address the issue of product 
family criteria.  The Sector will consider the recommendations of the working group.   
 
Prior to the 2003 Sector Meeting the technical advisor was informed that this work group was not ready to present a 
recommendation; however the work group requested that the item remain on the agenda for further development. 
 
At the 2003 Sector Meeting the Sector agreed that an expanded work group should be formed to develop family product 
tables, for Mag Meters, Ultrasonic Meters, and Turbine Meters, for consideration by the Sector at its next meeting.  The 
members of the new work group are; Charlene Numrych (Liquid Controls) Chair, Richard Miller (FMC), Joe Buxton 
(Daniel Measurement & Control), Randy Byrtus (Measurement Canada).  Charlene volunteered to contact other 
manufacturers to invite them to participate in the work group. 
 
The work group formed at the 2003 Sector Meeting identified four Turbine Meter manufacturers that could provide data 
on a variety of products measured using this type of meter.  Only one Mag Meter manufacturer of three manufacturers 
identified has a certificate for products other than milk.  No information has been gathered regarding manufacturers of 
Ultrasonic Meters.  The work group does not have a proposal to present at this time, but plans to continue its work.  A 
new Chair is needed for the work group because Charlene Numrych (Liquid Controls) is no longer available to perform 
that function. 
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Decision:  The Sector agreed that a work group to develop a family products table limited to only turbine meters should 
be formed.  The members of the new work group are; Joe Buxton (Daniel Measurement & Control) Chair, Ray Kalivoda 
(FMC), Joseph Beyer (Liquid Controls), Gary Castro (California NTEP), Christian Lachance (Measurement Canada).   
 
The Sector also agreed to form a separate work group to develop a family products table for Mag Meters. The members of 
the Mag Meter work group are; Joseph Beyer (Liquid Controls) Chair, Wade Matar (Invensys/Foxboro), Christian 
Lachance (Measurement Canada), and Michael Keilty (Endress+Hauser). 
 
6. Acceptable Symbols or Wording to Identify Unit Price, Total Price, and Quantity on a Retail Motor-Fuel 

Dispenser   
Source:  Maryland NTEP Laboratory 
 
Background: At the June 2002 NTEP Laboratory Meeting, one of the participating laboratories requested guidance 
on acceptable symbols or wording to identify the unit price, total sale, and quantity delivered on a retail motor-fuel 
dispenser.  The laboratories recommended that the question be added to the 2002 Measuring Sector Agenda.   
 
At the 2002 Sector Meeting a working group was formed to address this issue.  The Sector will consider the 
recommendations of that working group.   
 
No input has been received from the work group assigned to develop this issue following the 2002 Sector Meeting.  If the 
Sector agrees, this item will be dropped from the agenda until a proposal is submitted for consideration. 
 
Decision:  The Sector agreed the work group should be disbanded and that the NTEP Laboratories should develop a list 
of acceptable symbols at the next laboratory meeting.  The Sector will review and consider the list of symbols at its 2005 
meeting. 
 
New Items: 
 
7. Section E  Meter Sizes to be Included on a Certificate of Conformance 
 
Source:  NTEP Director and NIST/WMD 
 
Background:  Section E states that “based upon the test of a meter (or meters) of only one size, meters one size larger 
and one size smaller than the meter that is tested and meeting the following criteria may be covered by the Certificate”.  
In several cases Certificates of Conformance have been issued for a family of meter sizes where one meter size larger 
and/or one meter size smaller has been included above and/or below the largest and smallest meters that were actually 
tested.  In some cases a manufacturer has asked to add an additional meter size to an existing CC where the “one size 
smaller or larger” has already been included and an additional larger or smaller meter, not on the existing CC, was  
submitted for evaluation. 
 
Recommendation:  The Sector is asked to determine if the current practice of adding additional sizes is acceptable and if 
Section E should be amended to provide criteria for adding additional sizes to a family of meter sizes based on meters 
tested.     
 
Decision:  The Sector agreed to forward the following amended Section E to the NTEP Committee for consideration. 
 
E. Meter Sizes to be Included on a Certificate of Conformance 
 

To cover a family of meters on a Certificate of Conformance, if there are more than three meter sizes in 
a family, the largest and smallest meters in the family shall be submitted for evaluation.  It is suggested 
that these meters represent the meter with the lowest minimum rated flow and the meter with the highest 
rated flow rate.  Depending upon the range between the largest and smallest meters, additional meters 
may be required to be submitted for testing. 
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Based upon the test of a meter (or meters) of only one size, meters one size larger and one size smaller 
than the meter(s) that is tested and meeting the following criteria may be covered by the Certificate:  
 
1. meter sizes with rated maximum flow rates of 50 percent to 200 percent of the rated maximum 
flow rate of the meter tested; and 
 
2. meter sizes with rated minimum flow rates of 50 percent to 200 percent of the rated minimum 
flow rate of the meter tested. 
 
The maximum flow rate achieved in an installation is considered to be 80% of the maximum flow rate 
to be listed on the Certificate of Conformance. 

 
8. Products to be Covered on a Certificate of Conformance for a Meter Tested with Gasoline and/or Diesel 

Fuel 
 
Source:  NTEP Laboratories 
 
Background:  Several Certificates of Conformance have been issued with a statement in the application section that 
states that the Retail Motor-fuel Device (RFMD) is approved for dispensing all motor fuels based on the testing of 
gasoline and diesel fuel.  In many cases the RMFDs have been used for dispensing blends of gasoline and oxygenates 
such as ethanol, methanol, or MTBE with no problems.  More recently RMFDs have been used for blends of petroleum 
diesel fuel and vegetable oil referred to as Biodiesel.  The product family tables in Publication 14 have family categories 
and subgroups for refined petroleum products, vegetable oils, and for alcohols; however, there is no family or subgroup 
for blended products.  Most gasoline ethanol blends (gasohol) are a blend of approximately 90 % gasoline and 10 % 
ethanol.  For methanol blends and MTBE the percentage of oxygenate is typically less than 5 %.  Biodiesel is typically a 
blend of up to 20% vegetable-based oil with petroleum-based diesel fuel.  However, there are alcohol/gasoline blends 
available where the ratio is reversed, such as E85 and M85 which are comprised of 85 % alcohol and 15 % gasoline.  The 
question from the laboratories is “at what point is a Certificate no longer applicable to a blended product?” 
 
The Sector was asked to provide guidelines on testing required to add products, such as alcohol blends up to 10 % or 
Biodiesel blends up to 20 % to an existing certificate for a meter tested with gasoline and/or diesel fuel.  Additional 
subgroups for the product family tables to provide guidance as to when devices must be reevaluated to include the higher 
ratios of blended alcohols or vegetable oils may be required. 
 
Decision:  The Sector agreed to forward the following amended product family tables for positive displacement meters in 
NCWM Publication 14 to the NTEP Committee for consideration. 
 
C. Product Families for Positive Displacement Meters 
 

Product 
Family 

Product 
Subgroup 

Typical Products1 Viscosity 
(Centipoise) 

Specific 
Gravity2 

% 
Abrasive 

Solids 

Fuel 
Lubricant, Oil 
Products and 

Edible Oil 
Products 

Refined 
Products 

 

Diesel Fuel, Distillate3, Gasoline3 4, 
Fuel Oil, Kerosene, Light Oil, 

Spindle Oil, Lubricating Oils, SAE 
Grades, Bunker Oil, 6 Oil, Crude 
Oil, Asphalt, Vegetable Oil,  etc. 

0.3 to 2500 0.68 to 1.1 None 

Aviation 
Fuels 

AVgas, Jet A, Jet A-1, Jet B, JP4, 
JP5, JP7, JP8, etc. 

0.4 to 3.6 0.68 to 0.85 None 

Vegetable 
Oils 

Cooking Oils, Sunflower Oil, Soy 
Oil, Peanut Oil, Olive Oil, etc. 

20 to 300 0.8 to 1.0 None 
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Product 
Family 

Product 
Subgroup 

Typical Products1 Viscosity 
(Centipoise) 

Specific 
Gravity2 

% 
Abrasive 

Solids 

Solvents 

Solvents 
General 

Acetates, Acetone, Esters, 
Ethylacetate, Hexane, MEK, 

Naphtha, Toluene, Xylene, etc. 

0.3 to 7 0.6 to 1.6 None 

Solvents 
Chlorinated 

Carbon Tetra-Chloride, Methylene-
Chloride, Perchloro-Ethylene, 

Trichloro-Ethylene, etc. 

0.3 to 7 0.6 to 1.6 
 

None 

Alcohol & 
Glycols 

Alcohols, 
Glycols, & 

Water 
Mixes 

Thereof 

Ethanol, Methanol, Butanol, 
Isopropyl, Isobutyl, Ethylene glycol, 

Propylene glycol, etc. 

0.3 to 7 0.6 to 1.6 None 

Liquefied 
Compressed 

Gases 

Fuels and 
Refrigerants 

LPG,Propane, Butane, Ethane, Freon 
11, Freon 12, Freon 22, etc. 0.1 to 0.5 0.3 to 0.65 None 

NH3 Anhydrous Ammonia 0.1 0.56 to 0.68 None 

Water Water Tap Water, Deionized, 
Demineralized, Potable 

1.0 
 

1.0 
 None 

Agricultural 
Liquids 

Clear Liquid 
 

Fertilizers 
 
 
 

Crop 
Chemicals 

    
Nitrogen Solution; 28%, 30% or 

32%; 20% Aqua-Ammonia; Urea; 
Ammonia Nitrate; N-P-K solutions; 

10-34-0; 4-10-10; 9-18-9; etc. 

10 to 400 1.0 to 1.45 None 

Herbicides: Round-up, Touchdown, 
Banvel, Treflan, Paraquat, Prowl, etc 4 to 400 0.7 to 1.2 None 

Fungicides, Insecticides, Adjuvants, 
Fumigants 0.7 to 100 0.7 to 1.2 

 
None 

 
Flowables 

 
Crop 

Chemicals 

Dual, Bicep, Marksman, Broadstrike, 
Doubleplay, Topnotch, Gaurdsman, 

Harness, etc. 20 to 900 1 t o1.2 Nil to 3% 
 Fungicides 

Micronutrients 
Suspensions 

 
Fertilizers 

 
Liquid 
Feeds 

    
3-10-30; 4-4-27, etc. 20 to 900 1.0 to 1.6 Nil to 4% 

 
Liquid Molasses; Molasses plus Phos 

Acid and/or Urea; etc. 10 to 50 000 1.2 to 1.5 Nil to 4% 
 

Chemicals Chemicals 
 

Sulfuric Acid, Hydrochloric Acid, 
Phosphoric Acid, etc 1.0 to 296 1.1 to 1.85 None 
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Product 
Family 

Product 
Subgroup 

Typical Products1 Viscosity 
(Centipoise) 

Specific 
Gravity2 

% 
Abrasive 

Solids 
1NOTE: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and 
product trade names, which fall into a product family and product subgroup. 
 
2The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 20 °C) 
and 1 atm.  The density of water at standard conditions is approximately 1000 kg/m3 (or 998 kg/m3) 
 
3  Diesel fuel blends (biodiesel) with up to 20% vegetable or animal fat/oil. 
4 Gasoline includes oxygenated fuel blends with up to 15 % oxygenate. 
Source for some of the viscosity value information is in the Industry Canada - Measurement Canada "Liquid Products 
Group, Bulletin V-16-E (repv. 1), August 3, 1999." 

 
9. NTEP Tolerances for Meters With Different Flow Rates when Using Different Size Provers 
 
Source:  Maryland NTEP Laboratory 
 
Background:  During a recent evaluation of a high gallonage RMFD with marked flow rates of 60 gpm maximum and 
12 gpm minimum, the Maryland NTEP laboratory found that the actual flow rate on the lowest setting of the automatic 
nozzle was 6 GPM.  Several questions need to be addressed regarding this situation.  
 
 LMD Code paragraph N.4.2.2 (b) states “Devices marked with a flow-rate capacity of 100 L (25 gal) or more per minute, 
shall have a "special" test performed at the slowest of the following rates:  (1) the minimum discharge rate marked on the 
device, or (2) the minimum discharge rate at which the device will deliver when equipped with an automatic discharge 
nozzle set at its slowest setting.”  Is it appropriate to operate the device below the marked minimum flow rate?  
 
If a 10-gal test measure is used, what is the appropriate tolerance applicable?  LMD Code paragraph Table T.2. stipulates 
that the special test tolerance is 0.5 % or 11.55 cubic inches on a ten-gallon test draft; however, there is a footnote that 
states that the applicable acceptance tolerance when using a 10-gallon test draft is 5.5 cubic inches.  Which tolerance 
should be applied during an NTEP evaluation?  If a prover with a capacity greater than 10 gallons is used, does it provide 
a tolerance advantage over tests conducted with a 10-gallon test measure?  
 
General Code paragraph G-T.1. (e) states that acceptance tolerances apply to all equipment undergoing type evaluation.  
Does that mean that special test tolerances are not applicable during NTEP testing? 
 
Recommendation:  The Sector needs to determine what tolerances are appropriate for NTEP evaluations.  The Sector 
may also want to recommend changes to Handbook 44 General Code G-T.1., and LMD Code paragraph N.4.2.2. and 
Table T2 as follows: 
 

G-T.1.  Acceptance Tolerances. - Acceptance tolerances shall apply to: 
 

(a) equipment to be put into commercial use for the first time; 
 

(b) equipment that has been placed in commercial service within the preceding 30 days and 
is being officially tested for the first time; 

 
(c) equipment that has been returned to commercial service following official rejection for 

failure to conform to performance requirements and is being officially tested for the first 
time within 30 days after corrective service; 

 
(d) equipment that is being officially tested for the first time within 30 days after major 

reconditioning or overhaul; and 
 

(e) equipment undergoing type evaluation (special test tolerances are not applicable). 
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N.4.2.2.  Retail Motor-Fuel Devices. 

 
(a) Devices with a flow-rate capacity less than 100 L (25 gal) per minute shall have a 

"special" test performed at the slower of the following rates: 
 

(1) 19 L (5 gal) per minute, or  
 
(2) the minimum discharge rate marked on the device, or  
 
(3) the minimum discharge rate at which the device will  deliver when equipped with an 

automatic discharge nozzle set at its slowest setting provided it is not less than the 
marked minimum flow rate. 

 
(b) Devices marked with a flow-rate capacity 100 L (25 gal) or more per minute shall have a 

"special" test performed at the slowest of the following rates: 
 

(1) the minimum discharge rate marked on the device, or 
 
(2) the minimum discharge rate at which the device will deliver when equipped with an 

automatic discharge nozzle set at its slowest setting provided it is not less than the 
marked minimum flow rate. 

 

 
Decision:  The Sector modified the recommendation as shown below and agreed to forward it to the NCWM and 
Southern Weights and Measures Association S&T Committees for consideration. 

Table T.2. Accuracy Classes for Liquid Measuring Devices Covered in 
NIST Handbook 44 Section 3.30 

Accuracy 
Class Application Acceptance 

Tolerance 
Maintenance 
Tolerance 

Special Test 
Tolerance 

0.3 

Petroleum products delivered from large-capacity 
motor-fuel devices (with marked maximum flow 
rates over 115 L/min (30 gpm))**, heated products 
at or greater than 50 °C, asphalt at or below 
temperatures 50 °C, all other liquids not shown 
where the typical delivery is over 200 L (50 gal). 

0.2 % 0.3 % 0.5 % 

0.3A Asphalt at temperatures greater than 50 °C 0.3 % 0.3 % 0.5 % 

0.5* 

Petroleum products delivered from small-capacity 
(at designed maximum flow rates of 4 L/min (1 
gpm) through 115 L/min (30 gpm))** motor-fuel 
devices, agri-chemical liquids, and all other 
applications not shown where the typical delivery 
is   200 L (50 gal). 

0.3 % 0.5 % 0.5% 

1.1 
Petroleum products and other normal liquids from 
devices with flow rates** less than 1 gpm and 
devices designed to deliver less than one gallon. 

0.75 % 1.0 % 1.25% 

*For 5-gallon and 10-gallon test drafts, the tolerances specified for Accuracy Class 0.5 in the table above do 
not apply.  For these test drafts, the maintenance tolerances on normal and special tests for 5-gallon and 10-
gallon test drafts are 6 cubic inches and 11 cubic inches, respectively.  Acceptance tolerances on normal and 
special tests are 3 cubic inches and 5.5 cubic inches.   
 ** Flow rate refers to designed or marked maximum flow rate. 
(Added 2002) 
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Recommendation:  Modify Handbook 44 Section 1.10 paragraph G-T.1. Acceptance Tolerances (e) and Section 3.30. 
paragraph N.4.2.2. Retail Motor-Fuel Devices as follows: 
 

G-T.1.  Acceptance Tolerances. - Acceptance tolerances shall apply to: 
 

(a) equipment to be put into commercial use for the first time; 
 

(b) equipment that has been placed in commercial service within the preceding 30 days and 
is being officially tested for the first time; 

 
(c) equipment that has been returned to commercial service following official rejection for 

failure to conform to performance requirements and is being officially tested for the first 
time within 30 days after corrective service; 

 
(d) equipment that is being officially tested for the first time within 30 days after major 

reconditioning or overhaul; and 
 

(e) equipment undergoing type evaluation (special test tolerances are not applicable). 
  
N.4.2.2.  Retail Motor-Fuel Devices. 

 
(a) Devices with a flow-rate capacity less than 100 115 L (25 30 gal) per minute shall have a 

"special" test performed at the slower of the following rates: 
 

(1) 19 L (5 gal) per minute, or  
 
(2) the minimum discharge rate marked on the device, or  
 
(3) the minimum discharge rate at which the device will  deliver when equipped with an 

automatic discharge nozzle set at its slowest setting provided it is not less than the 
marked minimum flow rate. 

 
(b) Devices marked with a flow-rate capacity 100 115 L (25 30 gal) or more per minute shall 

have a "special" test performed at the slowest of the following rates: 
 

(1) the minimum discharge rate marked on the device, or 
 
(2)  the minimum discharge rate at which the device will deliver when equipped with an 

automatic discharge nozzle set at its slowest setting provided it is not less than the 
marked minimum flow rate. 

 
10. Testing Required to Upgrade a RMFD from Audit Trail Category 2 to Category 3 
 
Source:  NTEP Director 
 
Background/Discussion:  Effective January 1, 2005, all devices with remote configuration capability must comply with 
the sealing requirements of Category 3.  Several manufacturers have asked what level of testing is required to upgrade 
their Certificate of Conformance for a Category 2 device to cover a modification of their device to meet Category 3 
requirements. 
 
The Sector was asked to discuss the subject and provide input to the NTEP Committee regarding the amount of laboratory 
and/or field evaluation required to upgrade an existing certificate for a Category 2 device to cover an upgrade to 
Category 3. 
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Decision:  The Sector agreed CC holders for a liquid measuring devices with remote configuration capability that meet 
Category 2 sealing requirements must submit their device(s) for evaluation to verify the device meets Category 3 sealing 
requirements and have the CC upgraded.   The Sector agreed to forward the following amended NCWM Publication 
Audit Trail Category Tables to the NTEP Committee for consideration. 
  
Category 1 Devices (Devices with No Remote Configuration Capability):  
 The device is sealed with a physical seal or it has an audit trail with two event 

counters (one for calibration, the second for configuration). 
Yes  �  No  �  N/A  � 

 A physical seal must be applied without exposing electronics. Yes  �  No  �  N/A  � 
 Event counters are non-resettable and have a capacity of at least 000 to 999. Yes  �  No  �  N/A  � 
 Event counters increment appropriately. Yes  �  No  �  N/A  � 
 The audit trail information must be capable of being retained in memory for 

at least 30 days while the device is without power or must be retained in 
nonvolatile memory. 

Yes  �  No  �  N/A  � 

 Accessing the audit trail information for review shall be separate from the 
calibration mode. 

Yes  �  No  �  N/A  � 

 Accessing the audit trail information must not affect the normal operation of 
the device. 

Yes  �  No  �  N/A  � 

 Accessing the audit trail information shall not require removal of any 
additional parts other than normal requirements to inspect the integrity of a 
physical security seal.  (e.g., a key to open a locked panel may be required). 
 

Yes  �  No  �  N/A  � 

Category 2 Devices (Devices with Remote Configuration Capability but Controlled by 
Hardware): 

 

 Category 2 applies only to devices manufactured prior to January 1, 2005. 
Devices with remote configuration capability manufactured after that date 
must meet the sealing requirements outlined in Category 3.  Devices without 
remote configuration capability manufactured after that date will be 
required to meet the minimum criteria outlined in Category 1. 

Yes  �  No  �  N/A  � 

 The physical hardware enabling access for remote communication must be 
on-site. 

Yes  �  No  �  N/A  � 

 The physical hardware must be sealable with a security seal or  Yes  �  No  �  N/A  � 
 The device must be equipped with at least two event counters: one for 

calibration,  
the second for configuration parameters 

- calibration parameters event counter 
- configuration parameters event counter 

Yes  �  No  �  N/A  � 

 Adequate provision must be made to apply a physical seal without exposing 
electronics. 

Yes  �  No  �  N/A  � 

 Event counters are nonresettable and have a capacity of at least 000 to 999. Yes  �  No  �  N/A  � 
 Event counters increment appropriately. Yes  �  No  �  N/A  � 
 Event counters may be located either: 

- at the individual measuring device or 
- at the system controller 

Yes  �  No  �  N/A  � 

 If the counters are located at the system controller rather than at the 
individual device, means must be provided to generate a hard copy of the 
information through an on-site device.  

Yes  �  No  �  N/A  � 
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 An adequate number (see table below) of event counters must be available to 
monitor the calibration and configuration parameters of each individual 
device. 

Yes  �  No  �  N/A  � 

 The device must either: 
- clearly indicate when it is in the remote configuration mode or 
- the device shall not operate while in the remote configuration mode. 

Yes  �  No  �  N/A  � 

 If capable of printing in the calibration mode, it must print a message that it 
is in the calibration mode. 

Yes  �  No  �  N/A  � 

 The audit trail information must be capable of being retained in memory for 
at least 30 days while the device is without power or must be retained in 
nonvolatile memory. 

Yes  �  No  �  N/A  � 

 The audit trail information must be readily accessible and easily read. Yes  �  No  �  N/A  � 
 Event counters located at the system controller must be provided with a 

means to generate a hard copy of the audit trail information. 
 

Yes  �  No  �  N/A  � 

Category 3 Devices (Devices with Unlimited Remote Configuration Capability):  
Category 3 devices have virtually unlimited access to sealable parameters or access is 
controlled though a password. 

 

 For devices manufactured after January 1, 2001, the device must either:  
- clearly indicate when it is in the remote configuration mode, or  
- the device shall not operate while in the remote configuration mode  

Yes  �  No  �  N/A  � 

 The device is equipped with an event logger Yes  �  No  �  N/A  � 
 The event logger automatically retains the identification of the parameter 

changed, the date and time of the change, and the new value of the 
parameter. 

Yes  �  No  �  N/A  � 

 Event counters are nonresettable and have a capacity of at least 000 to 999. Yes  �  No  �  N/A  � 
 The system is designed to attach a printer, which can print the contents of 

the audit trail. 
Yes  �  No  �  N/A  � 

 The audit trail information must be capable of being retained in memory for 
at least 30 days while the device is without power or must be retained in 
nonvolatile memory. 

Yes  �  No  �  N/A  � 

 The event logger must have a capacity to retain records equal to ten times 
the number of sealable parameters in the device, but not more than 1000 
records are required. 

Yes  �  No  �  N/A  � 

 The event logger drops the oldest event when the memory capacity is full and 
a new entry is saved. 

Yes  �  No  �  N/A  � 

 Describe the method used to seal the device or access the audit trail 
information. 
 
 
 

 

 [NOTE:   All devices with remote communication that are manufactured after 
January 1, 2005 must meet the requirements outlined for Category 3.] 
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11. Specific Gravity Range to be Covered on a Certificate of Conformance Based on Products Tested 
 
Source:  Invensys/Foxboro  
 
Background:  NCWM Publication 14 Section D. Product Family for Mass Flow Meters allows a Certificate of 
Conformance to cover only a range of specific gravities based on the products with the highest and lowest specific 
gravities tested.  The specific gravity covered by a certificate can only be expanded by testing with additional products 
having a higher and/or lower specific gravity.   The submitter believes that the current limit on specific gravity range 
listed on a certificate is too restrictive and would like to have the range of specific gravity covered on a certificate within 
plus or minus 25 % (or at least a minimum of 10 %) from the highest and lowest specific gravities for products evaluated. 
 
Recommendation:  The Sector will consider the proposal, and if there is sufficient support, a work group should be 
formed to collect data to support expanding the range of densities covered on a certificate based on the densities of 
products tested.  If the data collected provides evidence that the range can be expanded, the work group should provide a 
specific proposal for expanding the range by an appropriate percentage for the Sector to consider at its next meeting. 
 
Decision:  The Sector agreed to combine agenda item 11 with agenda item 13 for discussion. 
 
12. Computer Jump on RMFD 
Source:  Maryland NTEP Laboratory 
 
Background:  As price for motor fuel nears or exceeds $2.00 per gallon, the number of complaints regarding computer 
jump has also increased.  WMD has received numerous calls from jurisdictions related to this problem.  It appears that the 
actual amount of jump or meter creep occurring because of internal pressure related to changes in temperature has not 
changed.  However, at the higher unit prices this relatively small meter creep creates a delivery indication of several 
cents. 
 
Recommendation:  The Sector and the manufacturers of RMFDs may want to take a proactive role and develop a 
proposal for Handbook 44 to require that the measurement of product begins only after the system has reached normal 
delivery pressure.  The Sector will review the following recommendation, and if it agrees it will be forwarded to the 
NCWM S&T Committee for consideration. 
 

S.1.6.  Operating Requirements, Retail Devices (Except Slow Flow Meters). 
 

S.1.6.1.  Indication of Delivery. - The device shall automatically show on its face the initial zero 
condition and the quantity delivered (up to the nominal capacity).  
 

Minimum Number of Counters Required 
 Minimum Counters Required for 

Devices Equipped with Event 
Counters 

Minimum Event Counter(s)  
at System Controller 

Only one type of parameter 
accessible (calibration or 
configuration) 

One (1) event counter One (1) event counter for each 
separately controlled device, or 
one (1) event counter, if 
changes are made 
simultaneously. 

Both calibration and 
configuration parameters 
accessible 

Two (2) event counters Two (2) event counters for each 
separately controlled device, or 
two (2) or more event counters 
if changes are made to all 
controlled devices 
simultaneously. 
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However, the first 0.03 L (or 0.009 gal) of a delivery and its associated total sales price need not be 
indicated. 

S.1.6.1.1. - The indication of delivered quantity and total price on a digital device shall be 
inhibited until the entire fuel delivery system reaches normal operating pressure. 

(Amended 1982 and 200X) 
 

Decision:  The Sector amended the recommendation as shown below and agreed to forward it to the NCWM and 
Southern Weights and Measures Association S&T Committees for consideration. 
 
Amend Handbook 44 Sec. 3.30. paragraph S.1.6.1. Indication of Delivery and add new paragraph S.1.6.1.1. Inhibiting 
Measurement and Indication of Delivery as follows: 
 

S.1.6.  Operating Requirements, Retail Devices (Except Slow Flow Meters). 
 

S.1.6.1.  Indication of Delivery. - The device shall automatically show on its face the initial zero 
condition and the quantity delivered (up to the nominal capacity).  
 
However, the first 0.03 L (or 0.009 gal) of a delivery and its associated total sales price need not be 
indicated. 
 

S.1.6.1.1. – After the suppression of up to 0.03 L (or 0.009 gal) the measurement of delivered 
quantity and indication of total price on a digital device shall be inhibited until the fueling 
position reaches normal delivery pressure. 

(Amended 1982 and 200X) 
 
13. Section D Product Family for Mass Flow Meters – Specific Gravity Range 0.1 Above and 0.1 Below 

Products Tested 
 
Source:  Endress & Hauser Flowtec AG 
 
Background:  Once tested with two liquids within a product group, a mass flow meter should be covered for liquids with 
specific gravity of 0.1 above and 0.1 below the range of specific gravity for the liquid(s) tested. 
 
Recommendation:  Add additional language to Section D, Page LMD 4 of Publication 14, 2004 edition as follows: 
 

D. Product Families for Mass Flow Meters 
 
When submitting a direct mass flow meter for evaluation, the manufacturer must specify the 
product or product group for which the meter is being submitted.  To cover a product group, 
NTEP tests must be conducted with two liquids within the product group.  Upon test completion, 
a range of specific gravities between the specific gravities of the two liquids attained within the 
product group will be covered on the Certificate of Conformance (CC).  The mass flow meter will 
be covered for approved liquids with density 0.1 above the highest specific gravity tested and 0.1 
below the lowest specific gravity tested. The specific gravity range within the product group can 
be expanded by conducting an NTEP test with a liquid of higher or lower specific gravity than is 
covered on the existing CC.   
 
The above does not apply to the following product groups:  compressed gases, compressed liquids, 
and cryogenic liquids.  In the case of these product groups, only one liquid within each group is 
required to undergo an NTEP evaluation, and, upon completion, the entire product group will be 
covered on the existing CC.   

 
Multi-product applications (i.e., applications in which the meter will be used without a change to 
zero or calibration to dispense different products which vary in specific gravity by more than 0.1) 
must include a multi-product test.  The multi-product initial test will be performed on the meter 
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without a change to zero or calibration using multiple products having a difference in specific 
gravity of at least 0.2.  For devices which will be used to dispense multiple products having a 
specific gravity range greater than 0.2, the multi-product testing must be performed over the 
anticipated range before multi-product applications will be included on the CC.  For the multi-
product testing, throughput testing will be performed on one or a combination of the products; 
testing for the subsequent test will be conducted on both products without a change to zero or 
calibration.  Multi-product testing requirements do not apply to meters used to dispense a 
product such as propane in which the density varies in normal operation. 

 
Decision:  The Sector agreed to forward the following amended first paragraph Section D of NCWM Publication 14 for 
Liquid Measuring Devices to the NTEP Committee for consideration. 
 

D. Product Families for Mass Flow Meters 
 
When submitting a direct mass flow meter for evaluation, the manufacturer must specify the 
product or product group for which the meter is being submitted.  To cover a product group, 
NTEP tests must be conducted with two liquids within the product group.  Upon test completion, 
a range of specific gravities between the specific gravities of the two liquids attained within the 
product group will be covered on the Certificate of Conformance (CC).  When two liquids of 
different densities are tested the Certificate of Conformance (CC) for the mass flow meter will 
cover approved liquids with a specific gravity range from 0.1 above the highest specific gravity 
tested to 0.1 below the lowest specific gravity tested. The specific gravity range within the product 
group can be expanded by conducting an NTEP test with a liquid of higher or lower specific 
gravity than is covered on the existing CC.   
 
The above does not apply to the following product groups:  compressed gases, compressed liquids, 
and cryogenic liquids.  In the case of these product groups, only one liquid within each group is 
required to undergo an NTEP evaluation, and, upon completion, the entire product group will be 
covered on the existing CC.   
 
Multi-product applications (i.e., applications in which the meter will be used without a change to 
zero or calibration to dispense different products which vary in specific gravity by more than 0.1) 
must include a multi-product test.  The multi-product initial test will be performed on the meter 
without a change to zero or calibration using multiple products having a difference in specific 
gravity of at least 0.2.  For devices which will be used to dispense multiple products having a 
specific gravity range greater than 0.2, the multi-product testing must be performed over the 
anticipated range before multi-product applications will be included on the CC.  For the multi-
product testing, throughput testing will be performed on one or a combination of the products; 
testing for the subsequent test will be conducted on both products without a change to zero or 
calibration.  Multi-product testing requirements do not apply to meters used to dispense a 
product such as propane in which the density varies in normal operation. 
 

14. Section D Product Family for Mass Flow Meters – Multi-product Applications 
 
Source:  Endress & Hauser Flowtec AG 
 
Background:  A mass flow meter submitted for multi-product testing where product densities differ by greater than 0.2 
and approved, has demonstrated ability to perform with major density changes. Therefore, the mass flow meter should be 
able to be used for products with differing densities throughout the range of the meter approval. 
 
Recommendation:  Add additional language to Section D, Page LMD 4 of Publication 14, 2004 edition as follows: 
 

D. Product Families for Mass Flow Meters 
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When submitting a direct mass flow meter for evaluation, the manufacturer must specify the 
product or product group for which the meter is being submitted.  To cover a product group, 
NTEP tests must be conducted with two liquids within the product group.  Upon test completion, 
a range of specific gravities between the specific gravities of the two liquids attained within the 
product group will be covered on the Certificate of Conformance (CC).  The specific gravity 
range within the product group can be expanded by conducting an NTEP test with a liquid of 
higher or lower specific gravity than is covered on the existing CC.   
 
The above does not apply to the following product groups:  compressed gases, compressed liquids, 
and cryogenic liquids.  In the case of these product groups, only one liquid within each group is 
required to undergo an NTEP evaluation and, upon completion, the entire product group will be 
covered on the existing CC.   

 
Multi-product applications (i.e., applications in which the meter will be used without a change to 
zero or calibration to dispense different products which vary in specific gravity by more than 0.1) 
must include a multi-product test.  The multi-product initial test will be performed on the meter 
without a change to zero or calibration using multiple products having a difference in specific 
gravity of at least 0.2.  For devices which will be used to dispense multiple products having a 
specific gravity range greater than 0.2, the multi-product testing must be performed over the 
anticipated range before multi-product applications will be included on the CC.  For the multi-
product testing, throughput testing will be performed on one or a combination of the products; 
testing for the subsequent test will be conducted on both products without a change to zero or 
calibration.  The mass flow meter will be approved for multi-product applications where the 
specific gravity of a single product, or multiple products, varies by the amount tested throughout 
the entire approved specific gravity range of the meter. Example: Where a meter has been tested 
and a certificate issued for multi-product applications with one liquid having a specific gravity of 
0.7 and another liquid having a specific gravity of 1.0 and the meter is subsequently tested to 
expand the range with a liquid having a specific gravity of 1.6 the allowed variation of densities 
will be from 0.7 through 1.6.  Multi-product testing requirements do not apply to meters used to 
dispense a product such as propane in which the density varies in normal operation. 

 
Decision: The Sector agreed to forward the following amended last paragraph of Section D in NCWM Publication 14 for 
Liquid Measuring Devices to the NTEP Committee for consideration. 
 

D. Product Families for Mass Flow Meters 
 

When submitting a direct mass flow meter for evaluation, the manufacturer must specify the 
product or product group for which the meter is being submitted.  To cover a product group, 
NTEP tests must be conducted with two liquids within the product group.  Upon test completion, 
a range of specific gravities between the specific gravities of the two liquids attained within the 
product group will be covered on the Certificate of Conformance (CC).  The specific gravity 
range within the product group can be expanded by conducting an NTEP test with a liquid of 
higher or lower specific gravity than is covered on the existing CC.   
 
The above does not apply to the following product groups:  compressed gases, compressed liquids, 
and cryogenic liquids.  In the case of these product groups, only one liquid within each group is 
required to undergo an NTEP evaluation and, upon completion, the entire product group will be 
covered on the existing CC.   

 
Multi-product applications (i.e., applications in which the meter will be used without a change to 
zero or calibration to dispense different products which vary in specific gravity by more than 0.1) 
must include a multi-product test.  The multi-product initial test will be performed on the meter 
without a change to zero or calibration using multiple products having a difference in specific 
gravity of at least 0.2.  For devices which will be used to dispense multiple products having a 
specific gravity range greater than 0.2, the multi-product testing must be performed over the 
anticipated range before multi-product applications will be included on the CC.  For the multi-
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product testing, throughput testing will be performed on one or a combination of the products; 
testing for the subsequent test will be conducted on both products without a change to zero or 
calibration.  The CC for a mass flow meter will cover multi-product applications where the 
specific gravity of a single product, or multiple products, varies by the amount tested throughout 
the entire approved specific gravity range of the meter. Example: Where a meter has been tested 
and a certificate issued for multi-product with one liquid having a specific gravity of 0.7 and 
another liquid having a specific gravity of 1.0 and the meter is subsequently tested to expand the 
range with a liquid having a specific gravity of 1.6 the allowed variation of densities covered by 
the CC will be from 0.7 through 1.6.  Multi-product testing requirements do not apply to meters 
used to dispense a product such as propane in which the density varies in normal operation. 

 
15. Next Meeting  
 
The Sector discussed the time and location for its next meeting. 
 
Decision:  The Sector agreed to recommend to the NCWM NTEP Committee that the 2005 Measuring Sector Meeting be 
held immediately prior to the 2005 meeting of the Southern Weights and Measures Association beginning at 8:00 am on 
Friday continuing through 5:00 pm on Saturday.  The ending time on Saturday may be dependent on the length of the 
agenda. 
  
Additional Items  
 
16. ECRs Approved for Dispensers From Multiple Manufacturers 
 
Source/Background:  The NTEP Laboratories want to know when evaluating an ECR for use with multiple dispensers, 
how many dispensers and features should be evaluated in the laboratory and/or field? 

 
Decision:   The Sector agreed that, as a minimum, two dispensers from different manufacturers, each of which includes 
all of the features listed on the ECR CC, must be evaluated with the ECR in order to have the statement “equivalent and 
compatible equipment” appear on the CC.  The Sector further agreed to forward the following amendment to NCWM 
Publication 14 Section A of the Electronic Cash Register Interfaced with Retail Motor-Fuel Dispensers checklist to the 
NTEP Committee for consideration. 
 

A.  Introduction 
 
This checklist is intended for use when conducting general evaluations of new electronic cash 
registers that are to interface with retail motor-fuel dispensers. It is assumed that the dispenser 
was previously evaluated, if not, the LMD checklist must be applied to the dispenser sale system. 
The ECR must interface with a dispenser to perform this evaluation. Specific criteria that apply 
to service station control consoles are in the checklist for retail motor-fuel dispensers and must be 
applied if the cash register also serves as the service station controller.  As a minimum, two 
dispensers from different manufacturers, each of which includes all of the features to be listed on 
the ECR CC, must be evaluated with the ECR in order to have the statement “equivalent and 
compatible equipment” appear on the CC. 
 
This checklist is designed in a logical sequence for the user to determine and record the 
conformance of the device with the elements of   NIST Handbook 44.  The user should make 
copies of the checklist to serve as worksheets and preserve the original for reference.  In most 
cases, the results of evaluation for each element can be recorded by checking the appropriate 
response to the following: 

 
17. Zero Set-back Interlocks on Vehicle-tank Meters 

 
Source/Background:  The S&T Committee has requested input from the Sector on Carryover Item 331-3, a 
Handbook 44 requirement for Zero Set-back Interlocks on Vehicle-tank Meters. 
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Decision:  The Sector agreed to forward the following new paragraph S.2.4. for Handbook 44 Section 3.31. Vehicle-Tank 
Meters to the SWMA and NCWM S&T Committees for consideration. 
 

S.2.4.  Zero-Set-Back Interlock, Vehicle-Tank Meters. – Except for aircraft fueling, an electronic 
device shall be so constructed that after an individual or multiple deliveries at one location have been 
completed, an automatic interlock system shall engage to prevent a subsequent delivery until the 
indicating and, if equipped, recording elements have been returned to their zero position. For 
individual deliveries, if there is no product flow for 3 minutes the transaction must be completed 
before additional product flow is allowed. The 3 minute timeout may be a sealable feature on an 
indicator designed for commercial and non-commercial applications. 
[Nonretroactive as of January 1, 200X] 

 
18. Wireless Communication Systems 
 
Source/Background:  The Maryland NTEP Laboratory has a fuel dealer that wants to install a wireless communication 
system for transferring billing information from the vehicle-tank meter to a central billing office.  Does the 
communication equipment installed for this purpose require an NTEP CC. 
 
Decision:  The Sector agreed that the scenario explained, where wireless communication is used to transfer billing 
information, is not an NTEP issue at this time.  The scenario is similar in some respects systems that use telephone 
communication to transfer billing information to a central billing office.  NTEP currently evaluates systems to the point of 
the first final indication of quantity delivered. 
 
19. Display of Unit Price on Vehicle-Tank Meters 
 
Source/Background:  Maryland NTEP Laboratory and FMC requested clarification of the intent of Handbook 44 
Section 3.31, paragraph S.1.4.1.  The paragraph states that a device of the computing type shall be provide a means to 
display the unit price at which the device is set to compute on the outside of the device.  
 

1. Can the unit price be on the display screen?   
2. If it is on the display screen is it required to be full time?   
3. Does a posted sign plaque meet the requirement? 

 
Decision:  The Sector agreed to forward the following amended paragraph S.1.4.1. to the SWMA and NCWM S&T 
Committees for consideration. 
 

S.1.4.1. Display of Unit Price. - In a device of the computing type, means shall be provided for 
displaying on the outside of the device, in a manner clear to the operator and an observer, the unit 
price at which the device is set to compute.  The unit price is not required to be displayed 
continuously. 

 
20. Evaluations Using Simulated Input Devices   

 
Source/Background:  FMC Measurement Solutions requested that the Sector provide guidelines for evaluating 
electronic indicating devices when submitted separate from the measuring element.  Will NTEP allow electronic 
indicators to be evaluated using simulated inputs, i.e. meter pulse, temperature, pressure density etc? 
 
Decision:  The Sector agreed to forward the following new Section U for addition to the Technical Policy for 
Liquid-Measuring Devices in Publication 14 to the NTEP Committee for consideration. 
 

U.  Testing Electronic Indicators for Stationary Installations Using Simulated Inputs. 
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When evaluating electronic indicators for stationary installations, submitted separate from a 
measuring element, indicators may be evaluated using simulated inputs (i.e., meter pulse, 
temperature, pressure, density, etc.).  

 
 
21. Modifications to Pre-NTEP Certificates: 

 
Source/Background:  FMC Measurement Solutions requested that the Sector provide guidelines for allowing feature 
modifications to Pre-NTEP certificates without the need for permanence testing for established metering technologies, i.e. 
PD meters, if the modification can be shown that the measurement basis has not been changed. (No metrological 
significance). 

 
Example of feature modification:  Changing a PD meter with a conventional shaft output to a direct electronic output. 
Cyclic volume remains unchanged as the modification is the replacement of the top cover to remove the gear train and 
packing glands, and the addition of a target gear and electronic sensor(s).  The measurement chamber (cyclic volume) 
remains unchanged. 
  
Decision:  The Sector agreed that the changing from a conventional shaft output to an electronic output, with the removal 
of a gear train, the external shaft, and packing gland along with the addition of a target gear and electronic sensor(s), is a 
modification of type that requires, as a minimum, an initial evaluation of the modified device.  Permanence testing may 
be required at the discretion NTEP based on the results of the initial evaluation.
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Meeting Summary 
 
 
1. Recommendations to Update to NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 
Source:  NIST/WMD 
 
Background:  At its Annual Meeting in July 2005, the National Conference on Weights and Measures (NCWM) adopted the 
following new or modified requirements that will be reflected in the 2006 Edition of NIST Handbook 44 and NCWM Publication 14. 
These items are part of the agenda to inform the Measuring Sector of the NCWM actions and to recommend changes to NCWM 
Publication 14. 
 
Recommendation: The Sector was asked to review and, if acceptable, recommend to the NTEP Committee adoption of the following 
changes to Publication 14 based on changes to NIST Handbook 44:  
 
A. Checklist and Test Procedures for Retail Motor-Fuel Dispensers 

Code Reference S.1.6.1. Indication of Delivery: Electronic Devices 
 
Code Reference:  S.1.6.1.  Indication of Delivery  
7.25. Retail devices shall automatically show their initial zero condition and amount delivered 

up to the nominal capacity of the device. For electronic devices manufactured on or 
after January 1, 2006, the measurement, indication of delivered quantity, and the 
indication of total sales price shall be inhibited until the fueling position reaches 
conditions necessary to ensure the delivery starts at zero. 

Yes �  No �  N/A � 

7.26. The initial indication on digital indicators may be "suppressed" or not indicated up to a 
maximum of 0.03 liter or 0.009 gallon. For electronic devices manufactured prior to 
January 1, 2006, the first 0.03 L (or 0.009 gal) of a delivery and its associated total 
sales price need not be indicated. 
 

Yes �  No �  N/A � 

 
Discussion/Conclusion:  The Sector reviewed the proposal and agreed that the change was consistent with the requirements in NIST 
Handbook 44; however, a manufacturer stated that a test method was needed to provide uniform evaluations by various NTEP 
laboratories of the ability of a device to meet the requirement.  That manufacturer and an NTEP Laboratory official agreed to develop 
a test method for review by the Sector on the second day of the meeting.  The Sector reviewed the proposed method and agreed to add 
the following test method immediately following Section 7.26 currently on page LMD 26 of NCWM Publication 14 and to forward 
the amended proposal to the NTEP Committee as written for consideration. 
  
Test Method: 
 
Step Description   

1 Set unit price on dispenser.   

2 Pressurize system.   

3 Turn the dispenser off   

4 Create void in dispenser hydraulics by opening the fuel nozzle to 

provide a zero internal pressure.  Then close the fuel nozzle. 

  

5 Activate the dispenser and let the system reset to 8’s, blanks then 0’s.   

6 With the nozzle closed, watch the main sales display for advancement   
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of total sales and total volume for at least 5 seconds and no more than 

10 seconds. 

7 No advancement constitutes a passing test.   

8 Advancement constitutes a failed test.   

9 Replace the fuel nozzle and turn turn off the dispenser.   

10 Repeat this test 2 more times. 

Note: The evaluator must be aware that a time delay for this feature may 

be incorporated 

  

11 Device passes test Yes □ 

 

No □ 

 

 
 
B. Checklist and Test Procedures for Specific Criteria for Vehicle Tank Meters 

Code Reference S.1.4.1. Display of Unit Price 
 
Code Reference:  S.1.4.1.  Display of Unit Price  
25.1. Means must be provided to display the unit price at which the device is  set to 

compute in proximity to the total computed price display.  (In a device of the 
computing type, means shall be provided for displaying, in a manner clear 
to the operator and an observer, the unit price at which the device is set to 
compute.  The unit price is not required to be displayed continuously.) 

 

Yes �  No �  N/A � 

25.2. The unit price shall be expressed in dollars and decimals of dollars using a dollar sign.  A 
common fraction shall not appear in the unit price (e.g., $1.299 not $1.29 9/10). 

Yes �  No �  N/A � 

  
Discussion/Conclusion: No comments were received on Agenda Item B; therefore, the proposal will be forwarded to the NTEP 
Committee as written for consideration. 
 
C. Checklist and Test Procedures for Specific Criteria for Vehicle-Tank Meters 

Code Reference S.2.4. Zero Set-Back Interlock, Vehicle-Tank Meters, Electronic 
 
Code Reference:  S.2.4. Zero Set-Back Interlock, Vehicle-Tank Meters, Electronic  
26.4. Except for vehicle-mounted metering systems used solely for the delivery of aviation 

fuel, a device shall be so constructed that after individual or multiple deliveries at 
one location have been completed, an automatic interlock system shall engage to 
prevent a subsequent delivery until the indicating and, if equipped, recording 
elements have been returned to their zero position.  For individual deliveries, if 
there is no product flow for 3 minutes, the transaction must be completed before 
additional product flow is allowed. The 3-minute timeout shall be a sealable feature 
on an indicator. 

Yes �  No �  N/A � 

 
Discussion/Conclusion: No comments were received on Agenda Item C; therefore, the proposal will be forwarded to the NTEP 
Committee as written for consideration. 
 
D. Field Evaluation and Permanence Test for Vehicle Tank Meters  
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Code Reference:  N.4.2. Special Tests (except Milk-Measuring Systems), N.4.5. Product Depletion Test, and T.4. Product  
Depletion Test 

 
Product Depletion Test 
 
Before vehicle-mounted applications are listed on an NTEP Certificate of Conformance, the meter must pass a product depletion test.  
This policy applies to all meter technologies (e.g., Coriolis mass flow meters, turbine meters, and positive displacement meters) even 
if the meter will never be installed on trucks with more than a single compartment.  The permanence test still applies to includeing the 
throughput and with a duration of a least 20 days.  Ideally, this test should be performed with a multiple-compartment vehicle; 
however, a single-compartment vehicle may be used to simulate the product depletion test by running the tank empty, if a multiple-
compartment vehicle is unavailable, a single-compartment vehicle may be used to simulate the product depletion test by running the 
tank empty.  
 
Purpose:  A product depletion test verifies the proper operation of air elimination means when the storage tank for the product being 
measured is pumped dry.  This test is necessary for meters that may drain a tank completely, such as a vehicle-tank meter. 
 
Test Procedure:   
 
For a multi-compartment tank: 
 
1. Begin the test from a compartment (ideally the largest compartment) containing an amount of fuel equal to or less than one-

half the nominal capacity of the prover being used.  Operate the meter at the normal full flow rate until the compartment is 
empty.  There are several methods for determining that the compartment is empty.  There may be a significant change in the 
sound of the pump.  Someone may visually watch for There may be visual evidence that the compartment to has run dry. The 
meter may stop entirely or may begin to move in jumps (pause, resume running, then pause, then run again.)   

 
2. Continue the test until the meter indication stops entirely for at least 10 seconds. If the meter stops for 10 seconds or more, 

proceed to step 3.  If the meter indication fails to stop entirely for a period of 10 seconds, continue to operate the system for 3 
minutes. 

 
3. Close the valve from the empty compartment, and, if top filling, close the nozzle or valve at the end of the delivery hose.  

Open the valve from another compartment containing the same product. Carefully open the valve at the end of the delivery 
hose.  Pockets of vapor or air may cause product to splash out of the prover. The test results may not be valid if product is 
splashed out of the prover.  Appropriate eye protection is required, but caution is still necessary. 

 
4. Continue delivering product at the normal full flow rate until the liquid level in the prover reaches the nominal capacity of the 

prover.   
 
5. Close the delivery nozzle or valve, stop the meter, allow any foam to settle, then read the prover sight gauge as quickly as 

practical.   
 
6. Compare the meter indication with the actual delivered volume in the prover.   
 
7. Calculate the meter error, apply special Product Depletion test tolerance, and determine whether or not the meter error is 

acceptable.  
 
Test Procedure:   
 
For a single-compartment tank:   
 
The test of a single-compartment tank is easier to accomplish if there is a quick-connect hose coupling between the compartment valve 
and the pump that supplies product to the meter.  If the system does not have a quick-connect coupling between the compartment and 
the meter, an additional source of sufficient product at the test site is required.    
 
Without a quick-connect coupling: 
 
1. Begin the test with the compartment containing an amount of fuel equal to or less than one-half the nominal capacity of the 

prover being used.  Operate the meter at the normal full flow rate until the supply tank is empty.  There are several methods 
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for determining that the tank is empty.  There may be a significant change in the sound of the pump.  Someone may visually 
watch for the tank to run dry.   The meter may stop entirely or may begin to move in jumps (pause, resume running, then 
pause, then run again).   

 
2. Continue the test until the meter indication stops entirely for at least 10 seconds. If the meter stops for at least 10 seconds, 

proceed to step 3.  If the meter indication fails to stop entirely for at least 10 seconds, continue to operate the system for 3 
minutes. 

 
3. Close the compartment valve and the delivery nozzle or valve if top filling.  Stop the pump and load sufficient product from 

the alternate source into the supply compartment for the meter being tested.  Allow the product to stand in the compartment 
for a brief time to allow entrained vapor or air to escape.   

 
4. Open the compartment valve and restart the pump without resetting the meter to zero. Carefully open the nozzle or valve at 

the end of the delivery hose.  Pockets of vapor or air may cause product to splash out of the prover. The test results may not 
be valid if product is splashed out of the prover. Appropriate eye protection is required, but caution is still necessary.   

 
5. Continue delivering product at the normal full flow rate until the liquid level in the prover reaches the nominal capacity of the 

prover.   
 
6. Close the delivery nozzle or valve, stop the meter, allow any foam to settle, then read the prover sight gauge as quickly as 

practical.   
 
7. Compare the meter indication with the actual delivered volume in the prover.   
 
8. Calculate the meter error, apply special Product Depletion test tolerance, and determine whether or not the meter error is 

acceptable. 
 
With a quick-connect coupling: 
 
1. During a normal full flow test run, close the compartment valve at approximately one-half of the nominal prover capacity.  

Then slowly and carefully disconnect the quick-connect coupling allowing the pump to drain the supply line.  
 
2. Continue the test until the meter indication stops entirely for at least 10 seconds.  If the meter fails to stop entirely for at least 

10 seconds, continue to operate the system for 3 minutes.   
 
3. If the meter stops for at least 10 second or after 3 minutes, close the delivery nozzle or valve at the end of the delivery hose if 

top filling.   
 
4. Reconnect the quick-connect coupling and open the compartment valve.  
 
5. Carefully open the nozzle or valve at the end of the delivery hose.  Pockets of vapor or air may cause product to splash out of 

the prover. The test results may not be valid if product is splashed out of the prover. Appropriate eye protection is required, 
but caution is still necessary.   

 
6. Continue delivering product at the normal full flow rate until the liquid level in the prover reaches the prover's nominal 

capacity.   
 
7. Close the delivery nozzle or valve, stop the meter, allow any foam to settle, then read the prover sight gauge as quickly as 

practical.   
 
8. Compare the meter indication with the actual delivered volume in the prover.   
 
9. Calculate the meter error, apply special Product Depletion test tolerance, and determine whether or not the meter error is 

acceptable. 
 
Discussion/Conclusion:  The Sector reviewed this item and agreed that the term “special test” should be changed to “product 
depletion test” throughout the Product Depletion Test procedure of Section “C” Field Evaluation and Permanence Test For Vehicle-
Tank; Except for LPG, Cryogenic, and CO2 Meters, on pages LMD 65 through LMD 68 in the 2005 Edition of NCWM 
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Publication 14, to be consistent with NIST Handbook 44 Paragraphs N.4.5. and T.4.  A manufacturer of aircraft refueling equipment 
suggested that the exception in N.4.5. for devices used exclusively for the delivery of aircraft fuel should be added to the checklist.   
The Sector agreed that the first paragraph of the Product Depletion Test should be modified as follows and the modified proposal be 
forwarded to the NTEP Committee for consideration: 
 
Except for devices used exclusively for the delivery of aircraft fuel, Bbefore vehicle-mounted applications are listed on an 
NTEP Certificate of Conformance, the meter must pass a product depletion test.  This policy applies to all meter technologies 
(e.g., Coriolis mass flow meters, turbine meters, positive displacement meters) even if the meter will never be installed on 
trucks with more than a single compartment.  The permanence test still applies to include the throughput and with a duration 
of a least 20 days.  Ideally, this test should be performed with a multiple-compartment vehicle; however, a single-compartment 
vehicle may be used to simulate the product depletion test by running the tank empty if a multiple-compartment vehicle is 
unavailable. 
  
Carry-over Items:   
 
2. Product Family Tables for MAG Meters, Ultrasonic Meters, and Turbine Meters  
 
Source:  Turbine Meter Work Group 
 

At the meeting this Agenda Item was combined with Agenda Item 4.  (See Agenda Item 4 for the conclusion.) 
 
3. Acceptable Symbols or Wording to Identify Unit Price, Total Price, and Quantity on a Retail Motor-Fuel Dispenser   
 
Source:  Maryland NTEP Laboratory 
 
Background: At the June 2002 NTEP Laboratory Meeting, one of the participating laboratories requested guidance on acceptable 
symbols or wording to identify the unit price, total sale, and quantity delivered on a retail motor-fuel dispenser.  The laboratories 
recommended the question be added to the 2002 Measuring Sector Agenda.   
 
At the 2002 Sector Meeting, a workg group was formed to address this issue.  No input has been received from the work group 
assigned to develop this issue following the 2002 Sector Meeting. 
 
At its 2004 Meeting, the Sector agreed the NTEP laboratories should develop a list of acceptable symbols at the next laboratory 
meeting.    
 
Recommendation:  The NTEP laboratories submitted to the Sector the following list of acceptable words and symbols for price and 
volume declarations on RMFDs for inclusion in Publication 14:  
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List of Price and Quantity Markings on RMFDs 

Total Sale Unit Price Delivered Quantity 
Acceptable Acceptable Acceptable 

Total Sale $ 000.00  (Preferred) 

Total $ 000.00  

This Sale $ 000.00  

Purchase $ 000.00   

Total Purchase $ 000.00 

 Sale  $ 000.00  
 

Price Per Gallon $ 0.000  

Price/Gallon $ 0.000  

$/Liter $0.000  

Price Per Unit $ 0.000  

Price/Unit $0.000  

Unit Price $0.000 (Preferred) 

$/Gal $0.000  

$/L $0.000  

Gallons (Preferred) 

Gal  

Liters (Preferred) 

L  

 

Unacceptable Unacceptable Unacceptable 

$ 000.00 Price Per Vol  

Price/Vol  

$/G $0.000  

$/l $0.000  

 

G  

l  (lower case L for liter) 

Unit  

Volume  

Vol  
 
Discussion/Conclusion:  The Sector reviewed the proposed table and agreed with the concept; however, some members believed that 
the letter  “l”  (lower case L for liter) should be acceptable because it is recognized and allowed in NIST Handbook 44, General Code 
Table 1. Representation of Units.  Another member was concerned that if something was identified in the List of Price and Quantity 
Marking for RMFDs as preferred, some NTEP laboratories might allow only those markings.  The Sector modified the Table 
containing the List of Price and Quantity Markings for RMFDs as shown below and recommended the modified table be forwarded to 
the NTEP Committee for consideration, 
 
 
 

List of Price and Quantity Markings on RMFDs1 

Total Sale Unit Price Delivered Quantity 
Acceptable Acceptable Acceptable 

Total Sale $ 000.00   

Total $ 000.00  

This Sale $ 000.00  

Purchase $ 000.00   

Total Purchase $ 000.00 

 Sale  $ 000.00  
 

Unit Price $0.000 

Price Per Gallon $ 0.000  

Price/Gallon $ 0.000  

Price Per Liter  $ 0.000 

Price/ Liter  $ 0.000 

Price Per Unit $ 0.000  

Price/Unit $0.000  

Gallons  

Gal  

Liters  

L or l  
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Unacceptable Unacceptable Unacceptable 

$ 000.00 

 

 

 

 

 

 

Price Per Vol  

Price/Vol  

$/G $0.000  

$/Gal $0.000 

$/Liter $0.000  

$/L $0.000  

$/l $0.000 

G  

Unit  

Volume  

Vol  

1 Does not apply to receipt format 
 
New Items: 
 
4. Product Families for Positive Displacement (PD) Meters 
 
Source: Murray Equipment, Tuthill and Turbine Meter Work Group 
  
Background/Discussion:  During several NTEP evaluations conducted since the last Sector meeting, concerns were expressed by 
manufacturers that the family products table for positive displacement meters need to be revised and updated to reflect changes in 
metering designs submitted for evaluation and products currently found in the marketplace.  One meter manufacturer questioned the 
appropriateness of keeping aviation fuel as a separate “Product Subgroup” when the physical characteristics of those products are so 
similar to other refined products.  Another manufacturer wanted to know what testing was required to include “biodiesel” on a CC. 
Another question asked whether or not the evaluation must be conducted using biodiesel fuel with the highest specific gravity 
available or could testing be conducted using a product with very similar characteristics that is available in the manufacturer’s test 
facility? 
 
Recommendation:  Agenda Item 2 of the meeting agenda distributed prior to the meeting contained a proposal for a family products 
table for turbine meters.   Agenda Item 4 contained two proposals for changes to the family products table for PD meters.  At the 
Sector meeting Items 2 and 4 were combined for discussion and consideration.  The Sector reviewed and discussed two alternative 
proposals for PD meters and the proposal for turbine meters to determine if any of the proposals contained appropriate 
recommendations for modifications to Section “C” and the Product Family Table for Positive Displacement Meters in the LMD 
Technical Policy of Publication 14. Two proposals were received to address some of the issues for PD meters.  The first proposal 
submitted by Paul Glowacki (Murray Equipment, Inc.) is shown below as proposal alternative number 1.  The second proposal 
submitted by Maurice Forkert (Tuthill Transfer System) is shown below as proposal alternative number 2.   The proposed family 
products table submitted by the turbine meters work group is shown following proposal alternative number 2. 
 
Proposal Alternative Number 1: 
 
Proposal Overview 
 
The driving factor behind this proposal is simplification of the Positive Displacement (PD) Meter Product Family chart to more 
accurately reflect the reality that PD meters are not sensitive to the differences between typical products, but rather that viscosity and 
specific gravity are the determining metrological considerations. 
 
Thus, the product families are simplified to group liquids in one large category (Normal Liquids) and several additional categories for 
specialized liquids where other factors are considered. 
 
There are four components to this proposal.  Part I is the revised product family table itself to replace the one currently in Pub 14.  Part 
II contains revised language that covers the requirements for testing meters for new certificates according to the table.  Part III 
provides language for the requirements to convert existing certificates to the new proposed categories.  Part IV provides revised 
language to harmonize certain requirements for vehicle-tank meters and stationary meters. 
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Part I 
Proposed Product Table Group 

 
PRODUCT GROUP TABLE 

Product Groups Typical Products Viscosity 
(Centipoise) 

Specific 
Gravity 

Minimum Test Requirements to Cover 
Products in Group* 

Normal Liquids 

Water; Alcohols; Glycols; 
Water Mixes thereof; 
Agricultural Liquid 

Fertilizers, Liquid Feeds, 
Crop Chemicals; 

Chemicals: Petroleum 
Products; Solvents; 

Suspensions; Vegetable 
Oils 

0.3 to 2500  to 2.5 
* All products in this group within the range of 
lowest specific gravity/viscosity to the highest 

specific gravity/viscosity tested are covered 

Compressed Liquids 
Propane, Butane, Ethane, 
Freon 11, Freon 12, Freon 

22, NH3, etc. 
0.1 to 0.5 0.3 to 0.68 Test with one product in the group to cover all 

products in this group 

Compressed Gases CNG 0.1 to 0.5 0.6 to 0.8 Test with one product in the group to cover all 
products in this group 

Cryogenic Liquids 
(BP 152 C) and 

Liquefied Natural 
Gas 

Liquefied Oxygen, 
Nitrogen, etc.  0.1 to 0.5 0.07 to 1.4 Test with one product in the group to cover all 

products in this group 

Heated Products 
(above 50 C) Bunker C, Asphalt, etc. 25 to 2420  0.8 to 1.2 

* All products in this group within the range of 
lowest specific gravity/viscosity to the highest 

specific gravity/viscosity tested are covered 

*If only a single product is selected for test in Normal Liquids or Heated Products groups, the resulting CC will cover only that product. 

NOTE: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and product trade names, which fall into a 
product family and product subgroup. 

 
PART II 

PROPOSED LANGUAGE FOR PRODUCT FAMILY REQUIREMENTS 
 
C. Product Families for All Meters 
 
When submitting a meter for evaluation, the applicant must specify the product or product group for which the meter is being 
submitted. To cover a product group, NTEP tests must be conducted with two liquids within the product group. Upon test completion, 
a range of specific gravities/viscosities between the specific gravities/viscosities of the two liquids attained within the product group 
will be covered on the Certificate of Conformance (CC). The specific gravity/viscosity range within the product group can be 
expanded by conducting an NTEP test with a liquid of higher or lower specific gravity/viscosity than is covered on the existing CC. 
 
The above does not apply to the following product groups: compressed gasses, compressed liquids, and cryogenic liquids. In case of 
these product groups, only one liquid within each of these groups is required to undergo an NTEP evaluation and, upon completion, 
the entire product group will be covered on the CC. 
 

Multi-product applications in which the meter is to be used without a change to zero or calibration to dispense different products 
must include a multi-product test if: 
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(1)  specific gravity varies by more than 0.1 for devices measuring in mass; or 
(2)   viscosity varies by more than 1 centipoise  (below 25 centipoise) for devices measuring in volume. 

 
The multi-product initial test will be performed on the meter without a change to zero or calibration using multiple products 
having a difference in specific gravity of at least 0.2 for devices measuring in mass and 2 centipoise for devices measuring in 
volume. For mass measuring devices which will be used to dispense products having a specific gravity range greater than 0.2 
and for volume measuring devices which will be used for products having a viscosity range greater than 2 centipoise, the multi-
product testing must be performed over the anticipated range before multi-product applications will be included on the CC. For 
the multi-product testing, throughput testing will be performed on one or more combinations of products; testing for the 
subsequent test will be conducted on all products used during the initial test without a change to zero or calibration. Multi-
product testing requirements do not apply to devices used to dispense a product such as propane in which the product varies in 
normal operation. 

 
Part III 

Proposed Requirements for Conversion of Pre-existing NTEP Certificates of Conformance to New Requirements 
 
NTEP Liquid Measuring Device Certificates of Conformance issued before 2006, will be reclassified according to specific gravity and 
viscosity ratings matching the Product Groups and corresponding Sub-Groups listed on the existing manufacturer’s Certificate of 
Conformance: 
 

Current Certificate 
Product Family and Subgroup Listing 

2006 Certificate 
Product Group Table Classification 

Fuel, Lubricant, Oil Products, and Edible Oil Products 
 Refined Products 
 Aviation Fuels 
 Vegetable Oils 

Normal Liquids: 
Specific Gravity 0.70 to 2.5 
Viscosity 0.3 to 2500 
 

Solvents 
 General Solvents 
 Chlorinated Solvents 
Alcohol & Glycols 
 Alcohols, Glycols, Water Mixes 
Water 
 Water 
Agricultural Liquids 
 Clear Liquid Fertilizer, Crop Chemicals, Flowables, Crop 
 Chemicals, Suspension Fertilizer, Liquid Feed 
Chemicals 
 Chemicals 
Liquefied Compressed Gases 
 Fuels and Refrigerants 
 NH3 

Compressed Liquids: 
Specific Gravity 0.3 to 0.68 
Viscosity 0.1 to 0.5 

Liquefied Compressed Gases 
 Fuels and Refrigerants 
  CNG 

Compressed Gases 
Specific Gravity 0.6 to 0.8 
Viscosity 0.1 to 0.5 

Liquefied Compressed Gases 
 Fuels and Refrigerants 
  Liquefied Oxygen, Nitrogen 

Cryogenic Liquids and Liquefied Natural Gas 
Specific Gravity 0.7 to 1.4 
Viscosity 0.1 to 0.5 

Fuel, Lubricant, Oil Products, and Edible Oil Products 
 Refined Products 
  Bunker C, Asphalt 

Heated Products: 
Specific Gravity 0.8 to 1.2 
Viscosity 25 to 2420 

 
NOTE: In the event pre-2006 NTEP Liquid-Measuring Device testing was performed on a single meter with products having a 
Specific Gravity and/or Viscosity greater or lower than the Specific Gravity and Viscosity of the reclassification, the product’s actual 
Specific Gravity and Viscosity can be used to meet the requirements for the 2006 manufacturer’s Liquid Measuring Device Certificate 
of Conformance. 
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NOTE: A table of sample specific gravity and viscosity values for typical products would be included in Pub 14.  This is not included 
in the proposal and would have to be developed at some point for inclusion with the other changes. 
 
EXAMPLES: 
 
1) Current Certificate lists a meter model approved for Solvents.  The 2006 classification is:  Normal Liquids Specific Gravity 0.70 to 
2.5 and Viscosity 0.3 to 2500. 
 
2) Current Certificate lists a meter model approved for Solvents and Agricultural Liquids.  The 2006 Classification is: Normal Liquids 
Specific 0.70 to 2.5 Viscosity 0.3 to 2500. 
 
3) Current Certificate lists a meter model approved for Solvents, Agricultural Liquids and Asphalt.  2006 Classification is Normal 
Liquids and Heated Products Specific 0.70 to 2.5 Viscosity 0.3 to 2500. 
 
4) Current Certificate lists a meter model approved for Asphalt and Solvents.  2006 Classification is Normal Liquids Specific Gravity 
0.70 to 2.5 Viscosity 0.3 to 2500 and Heated Products Specific Gravity 0.8 to 1.2 Viscosity 25 to 2420. 
 

Part IV 
 

Revised Language for Vehicle-Mounted and Stationary Meter Application Requirements 
 
Publication 14 LMD Section R, page 8 
 
Vehicle-Mounted and Stationary Applications of the Meter 
 
If a meter evaluation is conducted in a vehicle-mounted or stationary application and the meter successfully meets the NTEP accuracy 
and performance requirements for both vehicle-mounted and stationary applications, then both applications can be included on the 
NTEP Certificate of Conformance. 
 
Proposal Alternative Number 2: 
 
This proposal is based on several factors: 
 
A. Level playing field.  The regulation should not be dependent on the type of liquid-measuring device.  All types of liquid-measuring 
devices should be required to meet the same regulation or not be approved. I am proposing this Family of Liquids for all types of 
liquid-measuring devices. 
 
B. End use of a liquid is not a metrological issue.  It is not an issue of measurement if vegetable oil ends up on the dinner table or in 
the crankcase.  My proposal does not recognize the end use of a liquid.  The marketplace regulations take care of that aspect. 
 
C. The effect of a measuring device on a liquid is not a metrological issue.  The viscosity/specific gravity can affect the performance 
of a meter.  It is a marketplace issue if the liquid is Newtonian, Thixotropic, Dilatant, Colloidal, or Rheopectic.  
 
D. Liquid-measuring devices that are approved for a range of viscosities/specific gravities may encounter liquids with solids in that 
range.  The marketplace will be quick to eliminate the measuring device if the measuring device is not able to handle the solids. 
 
E. This is a move to bring our regulations closer in alignment with Canada and OIML regulations. 
 
C. Product Families for All Meters 
 
When submitting a meter for evaluation, the applicant must specify the product or product group for which the meter is being 
submitted.  To cover a product group, NTEP tests must be conducted with two liquids within the product group.  Upon test 
completion, a range of specific gravities/viscosities between the specific gravities/viscosities of the two liquids attained within the 
product group will be covered on the Certificate of Conformance (CC).  The specific gravity/viscosity range within the product group 
can be expanded by conducting an NTEP test with a liquid of higher or lower specific gravity/viscosity than is covered on the existing 
CC. 
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The above does not apply to the following product groups: compressed gasses, compressed liquids, and cryogenic liquids.  In case of 
these product groups, only one liquid within each of these groups is required to undergo an NTEP evaluation and, upon completion, 
the entire product group will be covered on the CC. 
 
Multi-product applications, in which the meter is to be used without a change to zero or calibration to dispense different products, 
must include a multi-product test if: 

a) specific gravity varies by more than 0.1 for devices measuring in mass;  
b) viscosity varies by more than 1 centipoise  (below 25 centipoise) for devices measuring in volume. 

 
The multi-product initial test will be performed on the meter without a change to zero or calibration using multiple products having a 
difference in specific gravity of at least 0.2 for devices measuring in mass and 2 centipoise for devices measuring in volume.  For 
mass measuring devices which will be used to dispense products having a specific gravity range greater than 0.2 and for volume 
measuring devices which will be used for products having a viscosity range greater than 2 centipoise, the multi-product testing must 
be performed over the anticipated range before multi-product applications will be included on the CC.  For the multi-product testing, 
throughput testing will be performed on one or more combinations of products; testing for the subsequent test will be conducted on all 
products used during the initial test without a change to zero or calibration.  Multi-product testing requirements do not apply to 
devices used to dispense a product such as propane in which the product varies in normal operation. 
 

PRODUCT GROUP TABLE 

Product Groups Typical Products Viscosity 
(Centipoise) 

Specific 
Gravity 

Minimum Test Requirements 
to Cover Products in Group* 

Normal Liquids 

Water;Alcohols; 
Glycols; Water 
Mixes thereof; 

Agricultural Liquids, 
Fertilizers, Seeds, 
and Herbicides; 

Chemicals:Petroleum 
Products; Solvents; 

Suspensions 

0.3 to 2500 0.7 to 2.5 

* All products in this group 
within the range of lowest 

specific gravity/viscosity to the 
highest specific 

gravity/viscosity tested are 
covered 

Compressed 
Liquids 

Propane, Butane, 
Ethane, Freon 11, 

Freon 12, Freon 22, 
NH3, etc. 

0.1 to 0.5 0.3 to 0.68 
Test with one product in the 

group to cover all products in 
this group 

Compressed Gases CNG 0.1 to 0.5 0.6 to 0.8 
Test with one product in the 

group to cover all products in 
this group 

Cryogenic Liquids 
(BP 152 C) and 

Liquefied Natural 
Gas 

Liquefied Oxygen, 
Nitrogen, etc. 0.1 to 0.5 0.07 to 1.4 

Test with one product in the 
group to cover all products in 

this group 

Heated Products 
(above 50 C) 

Bunker C, Asphalt, 
etc. 25 to 2420 0.8 to 1.2 

* All products in this group 
within the range of lowest 

specific gravity/viscosity to the 
highest specific 

gravity/viscosity tested are 
covered 

*If only a single product is selected for test in Normal Liquids or Heated Products groups, the resulting CC will 
cover only that product. 
NOTE: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products 
and product trade names, which fall into a product family and product subgroup. 

 
 
 



2005 MS Summary 12-5-05-RCS.doc 13 

The turbine meters work group proposed amending Section “P” of the LMD Technical Policy in Publication 14 to add the following: 
 
P. Product Families for Turbine Meters 
 
To facilitate the certification of turbine meters, product family groups have been created to eliminate the necessity of testing each 
product individually. Turbine meter product groups are defined by viscosity, density, lubricity, and chemical/physical compatibility. 
 
When submitting a turbine meter for evaluation, the applicant must specify the product or product group(s) for which the meter is 
being submitted. A meter that is successfully tested on one product will be approved for use with that product only. If the meter is 
successfully tested on a lower viscosity product and then successfully tested on a higher viscosity product in the same product group, 
then all products in that group falling within the range of  viscosities can be included on the Certificate. 
 
Bi-directional turbine meters must be tested in “forward” and “reverse” flow directions. Turbine meters must be tested in the mounting 
orientation(s) required. Horizontal/vertical-mounted turbine meters must be tested in both horizontal and vertical orientation, and in 
“forward” and “reverse” flow, if they are bi-directional. Vertically-mounted turbine meters that flow in only one direction must be 
described in the Certificate. 
 
The flow range of turbine meters is affected by line size, viscosity, and specific gravity. Therefore, the criteria for inclusion of meters 
from 50 % to 200 % min/max flow rate of the meter tested cannot be applied to all line size, viscosity, and specific gravity 
requirements, with respect to turbine meters. 
 
One method to include smaller line sizes with higher viscosities is to use multiple meter factors to linearize the performance curve. 
 
Another method to include smaller line sizes with higher viscosities is to increase the minimum flow rate. 
 
The following calculation can be used to determine if a smaller line size needs adjustment because of viscosity. The method of 
adjustment must be described in the Certificate. 
 
Sizing Ratio = Liquid Viscosity (centistokes) / Nominal Line Size (inches) 
 
Sizing Ratio = 1 or less, use the normal 10 % minimum flow rate. (10:1 turndown) 
  = Above 1 to 1.5 use 20 % minimum flow rate. (5:1 turndown) 
  = Above 1.5 exceeds the Minimum Discharge Rate of Wholesale Devices and cannot be included. 
 
Multiple meter factors can also be used to achieve extended flow rate and to linearize the performance curve with low and high 
specific gravity applications. This use must be described in the Certificate. 
 
The product or product group(s), meter orientation, and flow directions covered by the Certificate are to be identified on page 1 of the 
Certificate of Conformance. More detailed information, including typical products to be covered, number of meter factors required for 
smaller line size, higher viscosity, low/high specific gravity and extended flow rate are to be included in the application section of the 
Certificate. 
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The source for some of the viscosity value information is in the Industry Canada – Measurement Canada “Classification of Liquids for 
the Approval of Liquid Meters”, Bulletin V-16 (rev. 2), Issue Date: 2005-05-13 Effective Date: 2005-07-01 
 
Discussion:  On the first day of the meeting, because of the common issue presented in the proposals, the Sector agreed to combine 
Agenda Items 2 and 4 for discussion.  One manufacturer of RMFDs stated that the proposals in Item 4 to include alcohols in the 
product group of “normal liquids” that also included water, petroleum products, chemicals, and vegetable oils was not appropriate.  
Another manufacturer stated that if a company could make a single device that can pass type evaluation for both alcohols and 
petroleum products, that company should not be penalized because another company must submit different models to measure each 
product.  After considerable discussion it was apparent that while each of the proposals had merit, no individual proposal satisfied all 
of the concerns of the members.  It was suggested that the parties responsible for each of the proposals and other interested parties 
meet after the conclusion of the first day of the Sector Meeting to work on a compromise document that would satisfy all participants.   
 
Conclusion:   On the second day of the meeting the volunteer group presented a proposal for consideration by the entire Sector 
membership present at the meeting.  After a few minor editorial changes, the Sector agreed to forward proposed revisions to NCWM 
Publication 14 Section “C” Product Families for Positive Displacement (PD) Meters, Section “D” Product Families for Mass Flow 
Meters (MFM), and a new Product Families Table designed to include product family testing requirements for PD meters, MFM, and 
Turbine Meters in a single table, as shown below, to the NETP Committee for consideration. 
 
 
C. Product Families for Positive Displacement Meters 
 
When submitting a positive displacement meter for evaluation, the manufacturer must specify the product family and 
subgroup(s) critical parameters for which the meter is being submitted.  From the list of liquids constituting a product family 
and subgroup, at least two liquids representing of the high and low key characteristics of that subgroup are to be selected for 
use in the test.  If the meter successfully completes all accuracy and permanence tests with these products, the resulting 
Certificate of Conformance will cover the entire subgroup of the product family. 
 

Turbine Meter Product Group Table 

Product Groups Typical Products1 Viscosity 
(centistokes) 

Specific 
Gravity2 

Refined Petroleum Products 
  

diesel3, gasoline4, kerosene, jet fuel     
distillate, fuel oil, stove oil 0.5 to 200 0.64 to 1.1 

      

Alcohols & Glycols 
   

ethanol, methanol, butanol,      
isopropyl, isobutyl 0.6 to 54 0.6 to 1.6 

ethylene glycol, propylene, glycol     
     

Compressed Liquefied 
 Gases  

LPG, anhydrous-ammonia,      
propane, butane, freon 0.2 to 0.6 0.3 to 0.68 

     

Cryogenic Liquids (BP 152 C) and 
Liquefied Natural Gas 

 

Liquefied Argon, Oxygen, Nitrogen 
 

0.1 to 0.4 
 
 

0.8 to 1.4 
 
 

1NOTE: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and product 
trade names, which fall into a Product Group. 
2The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 20 °C) and 1 
atmosphere. The density of water at standard conditions is approximately 1000 kg/m3 (or 998 kg/m3) 
3Diesel fuel blends (biodiesel) with up to 20 % vegetable or animal fat/oil. 
4Gasoline includes oxygenated fuel blends with up to 15 % oxygenate. 



2005 MS Summary 12-5-05-RCS.doc 15 

The product family and the specific product subgroup covered by the Certificate are to be identified on Page 1 of the Certificate of 
Conformance.  More detailed information, including the typical product types found in the subgroup, is to be included in the 
Application section of the Certificate. 
 
 
Tests to be Conducted  
Test A – Products must be individually tested and noted on the Certificate of Conformance. 
Test B - To obtain coverage for a range of products within a family:  Test with one product having a low specific gravity; test 
with a second product having a high specific gravity.  The Certificate of Conformance will cover all products in the family 
within the specific gravity range tested. 
Test C - To obtain coverage for a range of products within a family:  Test with one product having a low viscosity; test with a 
second product having a high viscosity.  The Certificate of Conformance will cover all products in the family within the 
viscosity range tested. 
Test D – To obtain coverage for a product family:  Test with one product in the product family. 
Test E – To obtain coverage for a range of products within a family:  Test with one product having a low kinematic viscosity; 
test with a second product having a high kinematic viscosity.  The Certificate of Conformance will note coverage for all 
products in the family within the kinematic viscosity range tested. 

Mass Meter 
Product Family 

& Test 
Requirements 
(Test B unless 

otherwise noted) 

PD Product 
Family & Test 
Requirements 
(Test C unless 

otherwise noted) 

Turbine Product 
Family & Test 

Requirements (Test 
A unless otherwise 

noted) 

Typical Products1 
Viscosity5 

(Centipoise) 
(Centistokes) 

Specific 
Gravity2 

Normal Liquids  
 
 

Fuels, Lubricants, 
Industrial and 
Food Grade 
Liquid Oils  

Fuels, Lubricants, 
Industrial and Food 
Grade Liquid Oils 
(Test E permitted) 

Diesel Fuel3, Distillate, 
Gasoline4, Fuel Oil, 
Kerosene, Light Oil, 

Spindle Oil, Lubricating 
Oils, SAE Grades, 
Bunker Oil, 6 Oil, 

Crude Oil, Asphalt, 
Vegetable Oil, Biodiesel 
above B20,  AVgas, Jet 
A, Jet A-1, Jet B, JP4, 

JP5, JP7, JP8, Cooking 
Oils, Sunflower Oil, Soy 

Oil, Peanut Oil, Olive 
Oil, etc. 

0.3 to 2500 
0.44 to 2270 

0.68 to 1.1 

Solvents 
General 

Solvents 
General  

(Test E permitted) 

Acetates, Acetone, 
Esters, Ethylacetate, 

Hexane, MEK, 
Naphtha, Toluene, 

Xylene, etc. 

0.3 to 7 
0.5 to 4.38 

0.6 to 1.6 

Solvents 
Chlorinated 

Solvents 
Chlorinated 

Carbon Tetra-Chloride, 
Methylene-Chloride, 
Perchloro-Ethylene, 

Trichloro-Ethylene, etc. 

0.3 to 7 
0.5 to 4.38 

0.6 to 1.6 
 

Alcohols, Glycols, 
& Water Mixes 

Thereof 

Alcohols, Glycols, & 
Water Mixes 

Thereof 
(Test E permitted) 

Ethanol, Methanol, 
Butanol, Isopropyl, 
Isobutyl, Ethylene 

glycol, Propylene glycol, 
etc. 

0.3 to 7 
0.5 to 4.38 

0.6 to 1.6 

Water 
(Test D 

permitted) 

Water 
(Test D permitted) 

Tap Water, Deionized, 
Demineralized, Potable, 

Nonpotable 

1.0 
1.0 

 

1.0 
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Clear Liquid 
Fertilizers 

 

Clear Liquid 
Fertilizers 

 

Nitrogen Solution; 28%, 
30% or 32%; 20% 

Aqua-Ammonia; Urea; 
Ammonia Nitrate; N-P-
K solutions; 10-34-0; 4-

10-10; 9-18-9; etc. 

10 to 400 
10 to 275 

1.0 to 1.45 

Crop Chemicals Crop Chemicals 

Herbicides: Round-up, 
Touchdown, Banvel, 
Treflan, Paraquat, 

Prowl, etc 

4 to 400 
5.7 to 333 

0.7 to 1.2 

Crop Chemicals Crop Chemicals Fungicides, Insecticides, 
Adjuvants, Fumigants 

0.7 to 100 
1 to 83 

0.7 to 1.2 
 

Flowables Flowables 

Dual, Bicep, Marksman, 
Broadstrike, 

Doubleplay, Topnotch, 
Guardsman, Harness, 

etc. 
20 to 900 
20 to 750 

1 t o 1.2 

Crop Chemicals Crop Chemicals Fungicides 
Crop Chemicals Crop Chemicals Micronutrients 

Suspensions 
Fertilizers 

Suspensions 
Fertilizers 3-10-30; 4-4-27, etc. 

20 to 900 
20 to 560 

 
1.0 to 1.6 

Liquid Feeds Liquid Feeds 
Liquid Molasses; 

Molasses plus Phos Acid 
and/or Urea; etc. 

10 to 50 000 
8 to 33 000 

1.2 to 1.5 

Chemicals Chemicals 
 

Sulfuric Acid, 
Hydrochloric Acid, 

Phosphoric Acid, etc 

1.0 to 296 
0.9 to 160 

1.1 to 1.85 

Heated Products 
(above 50 °C) 

Heated Products 
(above 50 °C) 

Heated Products 
(above 50 °C) Bunker C, Asphalt, etc.  0.8 to 1.2 

Compressed 
Liquids –  
(Test D) 

 

Fuels and 
Refrigerants  

Fuels and 
Refrigerants – (Test 

E) 

LPG, Propane, Butane, 
Ethane, Freon 11, Freon 

12, Freon 22, etc. 

0.1 to 0.5 
0.3 to 0.77 

0.3 to 0.65 

NH3 NH3 

Anhydrous Ammonia 
Note: If a meter is 
certified for anhydrous 
ammonia the same 
meter type may also be 
certified for LPG 
without further testing 

0.1 
0.2 

0.56 to 0.68 

Compressed 
Gases –  
(Test D) 

Note: CNG is only included in Section 
3.37 Mass Flow Meters of Handbook 44  

CNG 
  0.6 to 0.8 

Cryogenic 
Liquids and 

Liquefied Natural 
Gas – (Test D) 

Cryogenic 
Liquids and 

Liquefied Natural 
Gas – 

(Test A) 

Cryogenic Liquids 
and 

Liquefied Natural 
Gas – 

(Test D) 

Liquefied Oxygen, 
Nitrogen, etc.  0.07 to 1.4 
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1NOTE: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and product trade 
names, which fall into a product family.  Water and a product such as stoddard solvent or mineral spirits may be used as test 
products in the fuels, lubricants, industrial, and food- grade liquid oils product family. 
 
2The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 40 °F) and 1 
atm.  The density of water at standard conditions is approximately 1000 kg/m3 (or 998 kg/m3) 
 
3  Diesel fuel blends (biodiesel) with up to 20 % vegetable or animal fat/oil. 
 
4 Gasoline includes oxygenated fuel blends with up to 15 % oxygenate.  
 

5 Kinematic viscosity is measured in centistokes.   
GravitySpecific

CentipoisesCentistoke =  

 
Source for some of the viscosity value information is in the Industry Canada - Measurement Canada "Liquid Products Group, 
Bulletin V-16-E (rev. 1), August 3, 1999." 
 
D. Additional Criteria for Product Families for Mass Flow Meters 
 
When submitting a direct mass flow meter for evaluation, the manufacturer must specify the product or product group for 
which the meter is being submitted.  To cover a product group, NTEP tests must be conducted with two liquids within the 
product group.  When two liquids of different densities are tested, the Certificate of Conformance (CC) for the mass flow meter will 
cover approved liquids with a specific gravity range from 0.1 above the highest specific gravity tested to 0.1 below the lowest specific 
gravity tested.  The specific gravity range within the product group can be expanded by conducting an NTEP test with a liquid of 
higher or lower specific gravity than is covered on the existing CC.   
 
The above does not apply to the following product groups:  compressed gases, compressed liquids, and cryogenic liquids.  In 
the case of these product groups, only one liquid within each group is required to undergo an NTEP evaluation and, upon 
completion, the entire product group will be covered on the existing CC. 
 
Multi-product applications (that is, applications in which the meter will be used without a change to zero or calibration to dispense 
different products which vary in specific gravity by more than 0.1) must include a multi-product test.  The multi-product initial test 
will be performed on the meter without a change to zero or calibration using multiple products having a difference in specific gravity 
of at least 0.2.  For devices which will be used to dispense multiple products having a specific gravity range greater than 0.2, the 
multi-product testing must be performed over the anticipated range before multi-product applications will be included on the CC.  For 
the multi-product testing, throughput testing will be performed on one or a combination of the products; testing for the subsequent test 
will be conducted on both products without a change to zero or calibration. The CC for a mass flow meter will cover multi-product 
applications where the specific gravity of a single product, or multiple products, varies by the amount tested throughout the entire 
approved specific gravity range of the meter. Example: Where a meter has been tested and a certificate issued for multi-product with 
one liquid having a specific gravity of 0.7 and another liquid having a specific gravity of 1.0 and the meter is subsequently tested to 
expand the range with a liquid having a specific gravity of 1.6, the allowed variation of densities covered by the CC will be from 0.7 
through 1.6.  Multi-product testing requirements do not apply to meters used to dispense a product such as propane in which the 
density varies in normal operation. 
 
5. Permanence Test for “Wholesale Meters” in Publication 14 
 
Source: NTEP Laboratories  
 
Background/Discussion:  At the 2005 meeting of the NTEP laboratories it was noted that Publication 14 does not contain 
permanence test criteria for wholesale positive displacement meters.  The NTEP labs developed the following proposal for submission 
to the Sector for review. 
 
Recommendation:  The Sector reviewed the following proposal for possible forwarding to the NTEP Committee for approval and 
addition to the 2006 Edition of Publication 14. 
 
Proposal:  Modify Section D of the Publication 14 LMD Checklist as follows:  
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D. Initial Evaluation and Permanence Tests for Wholesale Positive Displacement (PD) Meters  
 
The following tests are considered to be appropriate for metering systems on Wholesale PD Meters: 
 
1. Four test drafts at each of five flow rates. 
 
2. Only one meter is required for the initial test, after which the meter will be reevaluated for permanence.  The 

minimum throughput criterion for these meters is the maximum rated flow in units per minute x 2000  
 
3. Following the period of use, the tests listed above are to be repeated. All results must be within acceptance tolerances. 
 
Tests of Automatic Temperature Compensating Systems on Wholesale Meters (Code Reference T.2.3.4.) 
 
The difference between the meter error for results determined with and without the automatic temperature compensating system 
activated shall not exceed: 
 
1. 0.2 percent of the test draft for mechanical automatic temperature compensating systems; and 
 
2. 0.1 percent of the test draft for electronic automatic temperature compensating systems. 
 
The results of each test shall be within the applicable "acceptance" or maintenance tolerance. 
 
Repeatability on Wholesale Meters (Code Reference T.2.3.3.) 
 
When multiple tests are conducted at approximately the same flow rate, the range of the test results for the flow rate shall not exceed 
40 % of the absolute value of the maintenance tolerance, and the results of each test shall be within the applicable tolerance. This 
tolerance does not apply to the test of the automatic temperature compensating system. 
 
Tests for repeatability shall include a minimum of three consecutive test drafts of approximately the same size and be conducted under 
controlled conditions where variations in factors, such as temperature, pressure, and flow rate, are reduced to the extent that they will 
not affect the results obtained.  
 
Discussion/Conclusion:  A mass flow meter manufacturer suggested that the throughput requirement should be replaced with a time 
requirement of 60 days between the initial evaluation and the permanence test.  The NTEP laboratories were opposed to that change 
because it did not include any criteria for an amount of use between tests.  After some discussion the proposal for a 60-day time frame 
was withdrawn.  Another member suggested that the reference to the Canadian throughput requirement should be removed because at 
this time there is no mutual recognition program between the United States and Canada for meters.  The Sector agreed that the 
reference to Canadian throughput requirements should be editorially removed from all permanence test section in NCWM Publication 
14.  The Sector agreed to forward the proposal for test requirements for wholesale meters to the NTEP Committee for consideration. 
 
6. NTEP Tolerances for Meters with Different Flow Rates when Using Different Size Provers 
 
Source:  Maryland NTEP Laboratory 
 
Background:  During an evaluation of a high-gallonage RMFD with marked flow rates of 60 gpm maximum and 12 gpm minimum, 
the Maryland NTEP laboratory found that the actual flow rate on the lowest setting of the automatic nozzle was 6 GPM.  Several 
questions need to be addressed regarding this situation.  
 
N.4.2.2 (b) in the LMD Code states “Devices with a marked minimum flow rate shall have a "special" test performed at or near the 
marked minimum flow rate.” 
 
If a 10-gal test measure is used, what is the appropriate tolerance applicable?  Table T.2. in the LMD Code stipulates that the special 
test tolerance is 0.5 %, which is 11.55 cubic inches on a ten-gallon test draft; however, there is a footnote that states that the applicable 
acceptance tolerance for a special test when using a 10-gallon test draft is 5.5 cubic inches.  Which tolerance should be applied during 
an NTEP evaluation?  If a prover with a capacity greater than 10 gallons is used, does it provide a tolerance advantage over tests 
conducted with a 10-gallon test measure?  
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G-T.1. (e) states that acceptance tolerances apply to all equipment undergoing type evaluation.  Does that mean that special test 
tolerances are not applicable during NTEP testing? 
 
At its 2005 meeting the Sector agreed to forward a proposal to modify G-T.1. as shown below to the NCWM and Southern Weights 
and Measures Association S&T Committees for consideration. 
 
Proposal:  Modify H44 Sec. 1.10 Paragraphs G-T.1. Acceptance Tolerances (e) and N.4.2.2. Retail Motor-Fuel as follows: 

 
G-T.1.  Acceptance Tolerances. - Acceptance tolerances shall apply to: 

 
(a) equipment to be put into commercial use for the first time; 

 
(b) equipment that has been placed in commercial service within the preceding 30 days and is being officially 
tested for the first time; 

 
(c) equipment that has been returned to commercial service following official rejection for failure to conform to 
performance requirements and is being officially tested for the first time within 30 days after corrective service; 

 
(d) equipment that is being officially tested for the first time within 30 days after major reconditioning or 
overhaul; and 

 
(e) equipment undergoing type evaluation (special test tolerances are not applicable). 

  
At the 2005 NCWM Annual Meeting, the Meter Manufacturers Association (MMA) indicated that they had not understood that the 
proposal submitted to the Committee from the Measuring Sector would only apply to all types of liquid-measuring devices submitted 
for NTEP evaluation.  The MMA stated that without special test tolerances most meters, especially those installed in vehicle-mounted 
applications, would not meet tolerances for low flow tests during both field and NTEP evaluations.  The Committee agreed to make 
the proposal an information item to allow the MMA and the Measuring Sector time to further develop the proposal and resubmit it to 
the Committee for consideration. 
 
Prior to the addition of Table T.2. to the Handbook 44 LMD Code in 2002, the applicale tolerances in T.2.1. for “retail devices” 
including RMFDs were the same for normal and special tests.  Special test tolerances were only applicable to “wholesale devices”  
measuring liquids other than agri-chemicals and asphalt.  The Sector was asked to consider a recommendation that limits the 
application of special test tolerances in the LMD code to only those devices where it was appliclble prior to 2002. 
 
Recommendation:  The Sector reviewed the following proposal for posible forwarding to the NCWM S&T Committee for 
consideration along with a recommendation that the NCWM S&T Committee General Code item to amend G-T.1. be withdrawn. 
 
Proposal:  Modifty Table T.2. Accuracy Classes for Liquid-Measuring Devices Covered in NIST Handbook 44 Section 3.30. as 
follows: 
 

Table T.2. Accuracy Classes for Liquid Measuring Devices Covered in 
NIST Handbook 44 Section 3.30 

Accuracy 
Class Application Acceptance 

Tolerance 
Maintenance 

Tolerance 
Special Test 
Tolerance1 

0.3 

Petroleum products delivered from large capacity 
(flow rates over 115 L/min (30 gpm))** devices 
including motor fuel devices, heated products at or 
greater than 50° C asphalt at or below temperatures 
50° C, all other liquids not shown where the typical 
delivery is over 200 L  (50 gal) 

0.2 % 0.3 % 0.5 % 

0.3A Asphalt at temperatures greater than 50° C 0.3 % 0.3 % 0.5 % 
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0.5* 

Petroleum products delivered from small capacity 
(at 4 L/min (1 gpm) through 115 L/min 
(30 gpm))** motor-fuel devices, agri-chemical 
liquids, and all other applications not shown where 
the typical delivery is # 200 L (50 gal) 

0.3 % 0.5 % 0.5% 

1.1 
Petroleum products and other normal liquids from 
devices with flow rates** less than 1 gpm and 
devices designed to deliver less than 1 gallon 

0.75 % 1.0 % 1.25% 

*For 5-gallon and 10-gallon test drafts, the tolerances specified for Accuracy Class 0.5 in the table above do not apply.  
For these test drafts, the maintenance tolerances on normal and special tests for 5-gallon and 10-gallon test drafts are 
6 cubic inches and 11 cubic inches, respectively.  Acceptance tolerances on normal and special tests are 3 cubic inches 
and 5.5 cubic inches.   
 ** Flow rate refers to designed or marked maximum flow rate. 
1 Special Test Tolerances are not applicable to Retail Motor-fuel Dispensers or to devices used for the 
measurement of agri-chemical liquids and asphalt. 
(Added 2002) 

 
Discussion/Conclusion:  The Sector reviewed the proposal that would remove the special test tolerance for retail motor-fuel 
dispensers and wholesale meters measuring agri-chemicals and asphalt. The Sector agreed that some devices measuring 
agri-chemicals and asphalt should have a special test tolerance.  The current definition of “retail” in Handbook 44 now applies to 
devices that, prior to 2004 when the definition of “retail” was changed, would have met the definition for a wholesale device because 
of their rated flow.  When the wholesale devices measuring agri-chemicals and asphalt were classified as “wholesale,” they were 
permitted to have a special test tolerance.  Those same devices may now meet the criteria to be classified as “retail”; however they 
should still be allowed to have a special test tolerance.  The Sector agreed to limit the proposal to only RMFDs and to forward the 
modified proposal shown below to the NCWM S&T Committee for consideration. 
 

Table T.2. Accuracy Classes for Liquid-Measuring Devices Covered in 
NIST Handbook 44 Section 3.30. 

Accuracy 
Class Application Acceptance 

Tolerance 
Maintenance 

Tolerance 
Special Test 
Tolerance1 

0.3 

Petroleum products delivered from large capacity 
(flow rates over 115 L/min (30 gpm))** devices 
including motor fuel devices, heated products at or 
greater than 50° C asphalt at or below temperatures 
50° C, all other liquids not shown where the typical 
delivery is over 200 L  (50 gal) 

0.2 % 0.3 % 0.5 % 

0.3A Asphalt at temperatures greater than 50° C 0.3 % 0.3 % 0.5 % 

0.5* 

Petroleum products delivered from small capacity 
(at 4 L/min (1 gpm) through 115 L/min 
(30 gpm))** motor-fuel devices, agri-chemical 
liquids, and all other applications not shown where 
the typical delivery is # 200 L (50 gal) 

0.3 % 0.5 % 0.5% 

1.1 
Petroleum products and other normal liquids from 
devices with flow rates** less than 1 gpm and 
devices designed to deliver less than 1 gallon 

0.75 % 1.0 % 1.25% 

*For 5-gallon and 10-gallon test drafts, the tolerances specified for Accuracy Class 0.5 in the table above do not apply.  
For these test drafts, the maintenance tolerances on normal and special tests (except for retail motor-fuel dispensers) 
for 5-gallon and 10-gallon test drafts are 6 cubic inches and 11 cubic inches, respectively.  Acceptance tolerances on 
normal and special tests (except for retail motor-fuel dispensers) are 3 cubic inches and 5.5 cubic inches.  1 Special 
Test Tolerances are not applicable to retail motor-fuel dispensers. 
 ** Flow rate refers to designed or marked maximum flow rate. 
(Added 2002)(Amended 200X) 
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7. Marking Requirements for 3.32. LPG and Anhydrous Ammonia Liquid-Measuring Devices  
 
Source:  NTEP Laboratories 
 
Background/Discussion:  At the 2005 meeting of the NTEP laboratories it was recommended that the location of markings 
requirement from the LMD code be added to Sections 3.32. LPG and Anhydrous Ammonia Liquid-Measuring Devices and 3.37. Mass 
Flow Meters 
 
Recommendation:  The Sector was asked to review the following proposal and, if it agreed, to forward it to the NCWM S&T 
Committee for consideration. 
 
Proposal:  Add a new paragraph S.4.3. Location of Marking Information; Retail Motor-Fuel Dispensers to Handbook 44 Section 3.32. 
LPG and Anhydrous Ammonia Liquid-Measuring Devices and renumber subsequent paragraphs as follows: 
 
S.4.  Marking Requirements. 
 

S.4.1.  Limitation of Use. - If a device is intended to measure accurately only products having particular properties, or to measure 
accurately only under specific installation or operating conditions, or to measure accurately only when used in conjunction with 
specific accessory equipment, these limitations shall be clearly and permanently stated on the device. 
 
S.4.2.  Discharge Rates. - A device shall be marked to show its designed maximum and minimum discharge rates.  The marked 
minimum discharge rate shall not exceed: 

 
(a) 20 L (5 gal) per minute for stationary retail devices, or 
 
(b) 20 % of the marked maximum discharge rate for other retail devices and for wholesale devices. 

(Amended 1987) 
 

Note:  See example in Section 3.30. Liquid-Measuring Devices Code, Paragraph S.4.4.1. 
(Added 2003) 

 
S.4.3. Location of Marking Information; Retail Motor-Fuel Dispensers. - The required marking information in the 
General Code, Paragraph G-S.1. Identification shall appear as follows: 
 

(a) within 60 cm (24 in) to 150 cm (60 in) from the base of the dispenser; 
 

(b) either  internally and/or externally provided the information is permanent and easily read; and 
 

(c)  on a portion of the device that cannot be readily removed or interchanged (i.e., not on a service access panel). 
 

Note:  The use of a dispenser key or tool to access internal marking information is permitted for Retail Liquid-Measuring 
Devices. 
[*Nonretroactive as of January 1, 200X] 
 
S.4.34.  Temperature Compensation. - If a device is equipped with an automatic temperature compensator, the primary 
indicating elements, recording elements, and recorded representation shall be clearly and conspicuously marked to show that 
the volume delivered has been adjusted to the volume at 15 °C (60 °F). 

 
Conclusion: There was no discussion on agenda Item 7 to add a new paragraph S.4.3. and renumber subsequent paragraphs.  The 
Sector agreed to forward the proposal to the NCWM S&T Committee for consideration. 
 
8. Marking Requirements for 3.37. Mass Flow Meters 
 
Source:  NTEP Laboratories 
 
Background/Discussion:  At the 2005 meeting of the NTEP laboratories it was recommended that the location of markings 
requirement from the LMD Code be added to Sections 3.32. LPG and Anhydrous Ammonia and 3.37. Mass Flow Meters 
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Recommendation:  The Sector was asked to review the following proposal and, if it agreed, to forward the proposal to the S&T 
Committee for consideration. 
 
Proposal:  Add a new paragraph S.5.1. Location of Marking Information; Retail Motor-Fuel Dispensers to Handbook 44 Section 3.37. 
Mass Flow Meters and renumber subsequent paragraphs as follows: 

 
S.5.  Markings. - A measuring system shall be legibly and indelibly marked with the following information: 

 
(a) pattern approval mark (i.e., type approval number); 
 
(b) name and address of the manufacturer or his trademark and, if required by the weights and measures authority, the 

manufacturer's identification mark in addition to the trademark; 
 
(c) model designation or product name selected by the manufacturer; 
 
(d) nonrepetitive serial number; 
 
(e) the accuracy class of the meter as specified by the manufacturer consistent with Table T.2.;* 
(Added 1994) 
 
(f) maximum and minimum flow rates in pounds per unit of time; 
 
(g) maximum working pressure; 
 
(h) applicable range of temperature if other than -10 °C to +50 °C; 
 
(i) minimum measured quantity; and 
 
(j) product limitations, if applicable. 

[*Nonretroactive as of January 1, 1995] 
 

S.5.1. Location of Marking Information; Retail Motor-Fuel Dispensers. - The required marking information in the 
General Code, Paragraph G-S.1. Identification shall appear as follows: 
 

(d) within 60 cm (24 in) to 150 cm (60 in) from the base of the dispenser; 
 

(e) either  internally and/or externally provided the information is permanent and easily read; and 
 

(f)  on a portion of the device that cannot be readily removed or interchanged (i.e., not on a service access panel). 
 

Note:  The use of a dispenser key or tool to access internal marking information is permitted for Retail Liquid-Measuring 
Devices. 

 [*Nonretroactive as of January 1, 200X] 
 
S.5.12.  Marking of Gasoline Volume Equivalent Conversion Factor. - A device dispensing compressed natural gas shall have 
either the statement "1 Gasoline Liter Equivalent (GLE) is Equal to 0.678 kg of Natural Gas" or "1 Gasoline Gallon Equivalent 
(GGE) is Equal to 5.660 lb of Natural Gas" permanently and conspicuously marked on the face of the dispenser according to the 
method of sale used. 

(Added 1994) 
 

Conclusion:  There was no discussion on agenda Item 8 to add a new paragraph S.5.1. and renumber subsequent paragraphs.  The 
Sector agreed to forward the proposal to the NCWM S&T Committee for consideration. 
 
9. Value of the Smallest Unit for LMD Code 
 
Source: WMD 
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Background/Discussion:  In 2004 the definition of a “retail device” in Handbook 44 was modified to include all devices used to 
measure product for the purpose of sale to the end user.  At that time the S&T Committee believed all affected parties were aware of 
the proposal and there was no opposition to the change.  However, after the 2005 Edition of Handbook 44 was published and 
distributed, WMD received a comment from a weights and measures jurisdiction that routinely tests large meters used to deliver fuel 
to fishing fleets and other large ocean-going boats.  The jurisdiction stated that the average delivery is approximately 300,000 gal and 
may be as much as 1 million gallons.  At the present time value of the smallest unit of the indicated delivery for these devices is 1 gal.  
Because the fuel is being delivered to the end user, the jurisdiction believes this is a retail delivery and that Handbook 44 now requires 
a smallest unit of delivery of not more than 0.5 L (1 pt) for these devices.  WMD recommends a change to Handbook 44 is appropriate 
to recognize a larger minimum unit of delivery for large fuel deliveries. 
 
Recommendation:  The Sector was asked to review the following proposal and if it agreed, to forward it to the S&T Committee for 
consideration.  It was also suggested that as an alternative, the Sector could decide it was more appropriate to form a work group to 
develop suitability criteria for all meters, including such things as minimum and maximum flow rate, minimum resolution, minimum 
measured quantity, etc., for an application and forward the concept to the S&T Committee as a developing issue.   
 
Proposal:  Modify Handbook 44, Section 3.30., S.1.2.3. Value of Smallest Unit as follows: 
 

S.1.2.3.  Value of Smallest Unit. - The value of the smallest unit of indicated delivery, and recorded delivery if the device is 
equipped to record, shall not exceed the equivalent of: 

 
(a) 0.5 L (1 pt 0.1 gal) on retail devices making a delivery of less than 1000 gal; 

 
(b) 5 L (1 gal) on wholesale devices making a delivery of 1000 gal or more. 

 
This requirement does not apply to manually operated devices equipped with stops or stroke-limiting means. 
(Amended 1983 and 1986) 

 
Discussion/Conclusion:  The Sector supported the concept of the proposal; however, during the discussion of the item, a 
recommendation was made to base the smallest unit requirement on meter size (marked flow rate) rather than the size of the delivery.  
The Sector agreed and modified the proposal as shown below.  The Sector agreed to forward the modified proposal to the NCWM 
S&T Committee for consideration. 
 
Proposal:  Modify Handbook 44, paragraph S.1.2.3. as follows: 
 

S.1.2.3.  Value of Smallest Unit. - The value of the smallest unit of indicated delivery, and recorded delivery if the device is 
equipped to record, shall not exceed the equivalent of: 

 
(a) 0.5 L (1 pt 0.1 gal) on retail devices with a maximum rated flow rate of 750 L/min (200 gal/min) or less. 

 
(b) 5 L (1 gal) on wholesale devices with a maximum rated flow of more than 750 L/min (200 gal/min). 

 
This requirement does not apply to manually operated devices equipped with stops or stroke-limiting means. 
(Amended 1983, and 1986, and 200X)  

  

10. Value of the Smallest Unit for Vehicle-Tank Meters (VTM) Code 
 
Source: Maryland NTEP Laboratory 

 
Background/Discussion:  Paragraph S.1.1.3. in the VTM Code requires the smallest unit of indicated delivery to be not greater than 
0.5 L (0.1 gal) for deliveries on meters with a rated maximum flow rate of 500 L/min (100 gal/min) or less used for retail deliveries of 
liquid fuel and 5 L (1 gal) for all other meters (except milk-metering systems).  VTMs with rated maximum flow rates greater than 
100 gal/min are being introduced into the marketplace; however, the amount of the increase in flow rate and the amount of product 
being delivered do not warrant a tenfold increase in the required value of the smallest unit of measurement.   
 
Recommendation:  The Sector was asked to review the following proposal and consider forwarding it to the NCWM S&T 
Committee for consideration. 
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Proposal:  Modify Handbook 44, Section 3.31., Paragraph S.1.1.3. Value of the Smallest Unit. as follows: 
 

S.1.1.3.  Value of Smallest Unit. - The value of the smallest unit of indicated delivery, and recorded delivery if the meter is 
equipped to record, shall not exceed the equivalent of: 

 
(a) 0.5 L (0.1 gal) or 0.5 kg (1 lb) on milk-metering systems  
 
(b) 0.5 L (0.1 gal) on meters with a rated maximum flow rate of 500 750 L/min (100 200 gal/min) or less used for retail 

deliveries of liquid fuel, or 
 
(c) 5 L (1 gal) on other meters. 

 
Discussion/Conclusion:  The Sector reviewed a proposal to increase the rated maximum flow rate criteria in S.1.1.3. from 
100 gal/min to 200 gal/min.  Some manufacturers of aviation refueling systems suggested that these systems need a separate criterion 
due to the unique nature of their application.  The Sector agreed with the aviation refueler manufacturers and agreed to forward the 
modified proposal shown below to the NCWM S&T Committee for consideration. 
 
Proposal:  Modify Paragraph S.1.1.3. as follows: 
 

S.1.1.3.  Value of Smallest Unit. - The value of the smallest unit of indicated delivery, and recorded delivery if the meter is 
equipped to record, shall not exceed the equivalent of: 

 
(a) 0.5 L (0.1 gal) or 0.5 kg (1 lb) on milk-metering systems,  
 
(b) 0.5 L (0.1 gal) on meters with a rated maximum flow rate of 500 750 L/min (100 200 gal/min) or less used for retail 

deliveries of liquid fuel, or 
 (Amended 200X) 
 
(c)  5 L (1 gal) on meters with a rated maximum flow of 575 L/min (150 gal/min) or more used for aviation 

refueling systems, 
 (Added 200X) 
 
(cd) 5 L (1 gal) on other meters. 

 
 
11. Add Fluid Ounce to NIST Handbook 44, Section 3.30. Liquid-Measuring Devices, Paragraph S.1.2. Units 
 
Source:  NTEP Laboratories 
 
Background:  NTEP issued a CC for a liquid-measuring device that displays its deliveries in fluid ounces.  The device currently in 
use always makes a delivery of 4 fl oz.  A weights and measures jurisdiction would not approve the use of the device stating that it did 
not comply with S.1.2. in the LMD Code.  Paragraph S.1.2. allows binary submultiples of the liter or gallon; therefore an indication of 
1/32 gallon would be acceptable.  The laboratories agreed that consumers would understand 4 fl oz better than 1/32 of a gallon and 
suggested the Measuring Sector review the following proposal and consider recommending it to the NCWM S&T Committee for 
adoption into Handbook 44. 
 
Recommendation:  Modify Handbook 44, Section 3.30, S.1.2. Units, as follows: 
 

S.1.2.   Units. - A liquid-measuring device shall indicate, and record if the device is equipped to record, its deliveries in liters, 
gallons, quarts, pints, fluid ounces or binary-submultiples or decimal subdivisions of the liter or gallon. 
(Amended 1987, 1994) 

 
Conclusion:  The Sector supported the proposal to modify S.1.2. and agreed to forward the proposal a recommended to the NCWM 
S&T Committee for consideration. 
 
12. Reorganize Publication 14 to Clarify Tests of ECRs for RMFDs 
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Source:  NTEP Laboratories 
 
Background:  At the 2005 NTEP Laboratory Meeting, one of the Measuring labs stated that the LMD section of Publication 14 was 
not well organized.  During an NTEP evaluation the evaluator must  continuously flip from one section of the publication to another to 
find all the requirements applicable to the device under test.  The lab also stated that the evaluation of an ECR interfaced with a 
RMFD required the use of both the ECR Checklist and the LMD Checklist in order to find all the applicable requirements.  The 
California laboratory volunteered to provide a draft reorganization of LMD Checklist and a draft of a revised ECR checklist with the 
applicable requirements added from the LMD checklist.  Draft of the reorganized LMD checklist and the revised ECR checklist are 
available from NIST WMD upon request. 
 
Recommendation:  The Sector was asked to review the drafts submitted and, if agreeable, to forward them to the NTEP Committee 
for approval as revisions to the 2006 version of Publication 14. 
 
Conclusion:  The Sector supported the concept provided all NTEP laboratories and other interested parties conduct a thorough review 
of the proposed changes before they are incorporated in NCWM Publication 14.  The NTEP Director, Steve Patoray, agreed to post 
the draft changes as shown in appendix A and B on the NCWM website. 
 
13. Next Meeting 
 
The Sector discussed the time and location for its next meeting.  The Sector supported having its next meeting immediately prior to 
the annual meeting of the Southern Weights and Measures Association which will be held in Annapolis, Maryland.  Maryland 
Weights and Measures offered to host a tour of the Maryland NTEP facility in the morning of the first day of the meeting. 
 
14. Multi-point Calibration (linearization) for Meters. 
 
Source: NTEP Laboratories 
 
Background/Discussion:  At the 2005 NTEP Laboratory Meeting, one of the labs noted a concern that some meter manufacturers are 
using multi-point calibration (linearization) to expand the range of flow rates for a meter submitted for type evaluation.  Neither 
Handbook 44 nor Publication 14 prohibit or provide requirements for the use of multi-point calibration for meters.  The laboratories 
agreed that, if multi-point calibrations are used during an evaluation, it must be noted on the CC for the device and that installations 
must include that feature.  The laboratories also agreed that multi-point calibration should only be used to extend the range of flow 
rates beyond a turn-down ratio of 5 to 1.  Any meter submitted for evaluation utilizing multi-point calibration must be able to meet test 
requirements over a turn-down ratio of 5 to 1 without multi-point calibration and then would be tested using multi-point calibration to 
expand the range of flow rates beyond a ratio of 5 to 1. 
 
At the time of distribution of this agenda a specific proposal for addition to Handbook 44 or Publication 14 had not been submitted by 
any of the NTEP laboratories.  This item is included on the agenda to alert the members of a concern and to solicit input on the subject 
that may appear as an agenda item at the next Sector Meeting. 
 
Conclusion:  The Sector discussed the concerns of the NTEP laboratories and agreed that the use of multi-point calibration should be 
restricted to only extending the turn-down range to a ratio of greater than 5 to 1.  During the meeting the Sector developed a 
modification to Section “G” of the technical policy on page LMD – 6 of the 2005 edition of NCWM Publication 14 as shown below 
and agreed to forward the recommended change to the NTEP Committee for consideration. 
 
Modify Publication 14 Technical Policy Section G. Range of Data Points as follows: 
 
G. Range of Data Points 
 
The number and types of tests to be run on devices covered under this checklist are specified in the Checklist and Test Procedures 
section and the Field Evaluation and Permanence Tests for Metering Systems section of this checklist.  However, if the NTEP 
laboratory feels that there is a performance or other Handbook 44 related problem and provides reasons to support this belief, the 
laboratory is given the latitude to require additional testing. 
 
Multi-point calibration shall be blind and integral (programmed during manufacture and not accessible in the field) to the measuring 
element or it shall not be used to establish the minimum flow range required (5:1 or 10:1, etc., as required).  Programmable multi-
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point calibration can be used to extend the range of a system beyond the minimum range required for the measuring element. The use 
of multi-point calibration to extend the range will be noted on the CC. 
 
15. Audit Trail Remote Configuration  
 
Source:  NTEP Laboratories 
 
Background/Discussion:  At the 2005 NTEP Laboratory Meeting, one of the labs noted a concern that some retail motor-fuel 
dispensers do not meet the sealing requirements for Category 1 devices because of the definition of remote configuration capability in 
Handbook 44.  Remote configuration capability is defined as “the ability to adjust a weighing or measuring device or change its 
sealable parameters from or through some other device that is not itself necessary to the operation of the weighing or measuring 
device or is not a permanent part of that device.”  The mechanism for changing blend ratios on some dispensers, while not required for 
normal operation of the device, is not a “permanent” part of the device. 
 
At the time of distribution of the agenda a specific proposal for addition to Handbook 44 or Publication 14 had not been submitted by 
any of the NTEP laboratories.  This item was included on the agenda to alert the members of a concern and to solicit input on the 
subject that may appear as an agenda item at the next Sector Meeting. 
 
The Sector discussed NIST Handbook 44 codes for liquid-measuring devices that do not have specific provisions for electronic sealing 
(i.e., audit trails) in the code, such as the Vehicle-Tank Meters Code or the LPG and Anhydrous Ammonia Metering-Devices Code.  
At the meeting, manufacturers of these devices stated that they have designed metering systems with electronic sealing capability with 
remote configuration capability.  They are currently seeking an NTEP Certificate of Conformance (CC) for these systems.  Currently 
the specific NIST Handbook 44 code for these devices does not address electronic sealing, but it is recognized in the General Code 
and under the provisions of G-A.3. Special and Unclassified Equipment.  Accordingly, NTEP has made an “ad hoc” decision to apply 
the criteria in the LMD Code to these devices; however, the manufacturers would prefer specific language similar to that in the 
Liquid-Measuring Devices (LMD) Code.   During the discussion, the Sector concluded that some of these new applications and other 
applications currently in use would have been classified as the former device Category 2 device.   
 
Conclusion:  The Sector agreed that the decision to remove Category 2 from the LMD Code and the Mass Flow Meters Code should 
be reversed and that provisions for electronic sealing should be added to liquid-measuring devices codes 3.30. Liquid-Measuring 
Devices, 3.31. Vehicle-Tank Meters, 3.32. LPG and Anhydrous Ammonia Liquid-Measuring Devices, 3.34. Hydrocarbon Gas Vapor-
Measuring Devices, 3.35. Milk Meters, and 3.38. Carbon Dioxide Liquid-Measuring Devices and agreed to forward that proposal to 
the Committee for consideration.  The technical advisor, Dick Suiter, NIST, will develop the specific proposal for the recommended 
change to each of the codes listed above. 
 
16. New Product Application for Meters and Formula for the Proper Calculation of Relative Error 

(Note: This item was added to the agenda during the Sector meeting.) 
 
Source:  FMC Smith Meter 
 
Recommendation:  Amend Section “F” of the LMD Technical Policy in Publication 14 as shown in the proposal below:  
 
Proposal:  If a manufacturer wants to add a new product to an existing family of meters, the following criteria will be applied: 
 

1. If the accuracy class in NIST Handbook 44 for the new product falls within the same NIST Handbook 44 accuracy class or a 
more strict accuracy class than the most strict accuracy class covered on the Certificate of Conformance, the entire range of 
meters sizes will be covered for product tested. 

 
2. If the accuracy class in NIST Handbook 44 for the new product falls within a less strict NIST Handbook 44 accuracy class 

than the most strict accuracy class covered by the Certificate, the new product will only be covered for meters meeting the 
requirements of paragraph E, Meters Sizes to be included on a Certificate of Conformance. 

 
If the product being added is from a family of products that has been previously subjected to the permanence test, then 
the requirement for a permanence test may be waived provided the initial test of the product being added meets following 
conditions: 
 
a) the results of the initial test were not questionable; and 
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b) multi-point calibration may not be used to add the new product. 
 

Make the following editorial change to NCWM Publication 14 LMD Checklists to add the formula for the proper calculation of 
relative error 
 
Percent Error = [(Indicated – Actual) / Actual] x 100 
 
Where “Actual” = the amount delivered corrected for appropriate influence factors. 
 
 
Discussion/Conclusion:  At the Sector meeting, FMC Smith Meter requested that Section “F” be modified, as shown above, to allow 
the addition of a new product to a CC that already includes product(s) from the same product family as the product to be added.  FMC 
Smith Meter also suggested that the formula for proper calculation of relative error should be added to all of the LMD checklists to 
provide uniformity between the NTEP laboratories when calculating errors during NTEP evaluations.  The Sector reviewed the 
proposed change to Section “F” and agreed to forward the proposal to the NTEP Committee for consideration.  The Sector also agreed 
that the formula for proper calculation of relative error should be added to all of the LMD checklists to provide uniformity between the 
NTEP laboratories when calculating errors during NTEP evaluations.   
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Name Company/Agency Address Telephone # E-Mail Address 
Allen Katalinic North Carolina Dept of Agriculture 1050 Mail Service Center – Raleigh, NC 27699-1050 919 733 3313 None available 
Charlene Numrych Liquid Controls LLC 105 Albrecht Drive - Lake Bluff, IL 60044 847 283 8330 cnumrych@idexcorp.com 
Christian Lachance   Measurement Canada Stds Bldg  #4 Tunney's Pasture - Ottawa Ontario K1AOC9 613 952 3528 lachance.christian@ic.gc.ca 
David Hoffman Toptech Systems 280 Hunt Park Cove - Longwood FL 32750 407 332 1774 dhoffman@toptech.com 
David Rajala Veder-Root Company P.O. Box 1673 - Altoona, PA 19906-1673 814 696 8125 drajala@veeder.com 

Dennis Beattie Measurement Canada 
4th Floor 400 St Mary Ave -Winnipeg, Manitoba, Canada R3C 
4K5  204 983 8910 Beattie.dennis@ic.gc.ca 

Don Onwiler Nebraska Div of Weights & Meas 301 Centennial Mall South, PO Box 94757 – Lincoln, NE 68509 402 471 4292 donlo@agr.ne.gov 
Douglas Long RDM Industrial Electronics 850 Harmony Grove Rd - Nebo, NC 28761 828 652 8346 doug@wnclink.com 
Gary Castro State of California Meas Stds 8500 Fruitridge Rd - Sacremento CA 95826 916 229 3049 gcastro@cdfa.ca.gov 
Gordon Johnson Marconi Commerce Systems Inc 7300 W Friendly Ave - Greensboro NC 27420 336 547 5375 gordon.johnson@gilbarco.com 
James C. Truex Ohio Department of Agriculture 8995 E Main Street Bldg 5 - Reynoldsburg, Ohio 43068-3399 614 728 6290 truex@mail.agri.state.oh.us 
Jerry W. Butler North Carolina Dept of Agriculture 1050 Mail Service Center - Raleigh, NC 27699-1050 919 733 3313 Jerry.butler@ncmail.net 
Joe Buxton Daniel Measurement Control 19267 Hwy 301 N - Statesboro, GA 30461 912 489 0253 Joe.buxton@emersonprocess.com 
Johnny Parrish Brodie Meter Co., LLC 19267 Highway 301 north - Statesboro, GA 30461 912 489 0203 Johnny.parrish@brodiemeter.com 
Joseph Beyer Liquid Controls 105 Albrecht Drive - Lake Bluff, IL 60044 847 283 8300 jbeyer@idexcorp.com 
Maurice Forkert Tuthill Transfer Systems 8825 Aviation Dr - Ft Wayne IN 46809 260 747 7529 mforkert@tuthill.com 
Michael Cleary California Div of Meas Stds  6790 Florin Perkins Road Suite 100 - Sacramento, CA 95828  916 229 3000 mcleary@cdfa.ca.gov 
Michael Frailer Maryland Department of Agriculture 50 Harry S. Truman Parkway -  Annapolis, Maryland 21401 410 841 5790 michaelfrailer@comcast.net 
Mike  Belue Belue Associates 1319 Knight Dr - Murfreesboro TN 37128 615 867 1010 bassoc@aol.com 
Mike Gallo Clean Fuel Technologies 140 Market Street - Georgetown, TX 78626 512 942-8304 mike.gallo@cleanfuelusa.com 
Mike Keilty Endress & Hauser Flowtech AG 2350 Endress Place - Greenwood, IN 46143 317 535 2745 michael.keilty@us.endress.com 

Paul Glowacki Murray Equipment, Inc. 2515 Charleston Place - Fort Wayne, IN 46808 260 484 0382 
pglowacki@murrayequipment.co
m 

Richard  Wotthlie State of Maryland 50 Harry S. Truman Parkway - Annapolis MD 21771 410 841 5790 wotthlrw@mda.state.md.us 
Richard C. Suiter NIST/OWM Stop 2600 100 Bureau Dr - Gaithersburg MD 20878 301 975 4406 rsuiter@nist.gov 
Richard Miller FMC Measurement Solutions 1602 Wagner Ave, Box 10428 - Erie, PA 16514 814 898 5286 rich.miller@fmcti.com 
Robert Murnane Seraphin Test Measure PO Box 227 - Rancocas, NJ 08073 609 267 0922 rmurnane@pemfab.com 
Rodney  Cooper Actaris Neptune 1310 Emerald Rd - Greenwood SC 29646 864 942 2226 rcooper@greenwood.actaris.com 
Stephen DeMarco Dresser Wayne 3814 Jerrett Way - Austin, TX 78728 512 388 8601 steve.demarco@wayne.com 
Steve  Patoray NTEP/NCWM 1239 Carolina Dr - Tryon NC 28782 828 859 6178 spatoray@mgmtsol.com 
Steven Cook NIST/OWM Stop 2600 100 Bureau Dr - Gaithersburg MD 20878 301 975 4003 steven.cook@nist.gov 
Yefim Katselnik Dresser Wayne 3814 Jarrett Way - Austin, TX 78728 512 388 8763 Phil.katselnik@wayne.com 
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National Type Evaluation Technical Committee 
Measuring Sector Annual Meeting 

Agenda 
October 20-21, 2005, Annapolis, MD 

 
 
1. Recommendations to Update to NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 
Source:  NIST/WMD 
 
Background:  The 90th National Conference on Weights and Measures (NCWM) adopted the following 
items that will be reflected in the 2006 Edition of NIST Handbook 44 and NCWM Publication 14. These 
items are part of the agenda to inform the Measuring Sector of the NCWM actions and recommend changes 
to NCWM Publication 14. 
 
Recommendation: The Sector will review and, if acceptable, recommend to the NTEP Committee 
adoption of the following changes to Publication 14 based on changes to NIST Handbook 44:  
 
A. Checklist and Test Procedures (LMD – 11) 
 
Code Reference G-S.1. (e g  ). Effective January 1, 2003 (LMD – 13)  
 1.1.5. The NTEP Certificate of Conformance (CC) Number or a 

corresponding CC addendum number for devices that have a CC. 
The number shall be prefaced by the terms "NTEP CC", "CC", or 
"Approval". These terms may be followed by the word "Number" 
or an abbreviation for the Word "Number". The abbreviation shall 
as a minimum begin with the letter "N" (e.g., No or No.). 
 
The device must have an area, either on the identification plate or 
on the device itself, suitable for the application of the Certificate of 
Conformance Number. If the area for the CC Number is not part of 
an identification plate, note its intended location and how it will be 
applied. 
 
Location of CC Number if not located with the identification: 
 
 
 

Yes �  No �  N/A � 

Code Reference: G-S.1.1.  Location of Marking Information for   Not Built-for-
Purpose   Devices, Software-Based (LMD – 13)  
1.2. For not built-for-purpose, software-based devices the following shall apply:  
 1.2.1. 

the manufacturer or distributor and the model designation shall be 
continuously displayed or marked on the device (see note below), 
or 

The required information in G-S.1 Identification. (a), (b), (d), 
and (e) shall be  permanently marked or continuously displayed 
on the device; or 

Yes �  No �  N/A � 
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 1.2.2. 
1 

The Certificate of Conformance (CC) Number shall be: 

2 
permanently marked on the device; 

3 
continuously displayed; or 

 the Certificate of Conformance (CC) Number shall be 
continuously displayed or marked on the device (see note below), 
or 

accessible through an easily recognized menu and, if 
necessary, a submenu.  Examples of menu and 
submenu identification include, but are not limited to 
“Help,” “System Identification,” “G-S.1. 
Identification,” or “Weights and Measures 
Identification.” 

Yes �  No �  N/A � 

 1.2.3. all required information in G-S.1. Identification.  (a), (b), (c), (e), 
and (h) shall be continuously displayed.  Alternatively, a clearly 
identified view only System Identification, G-S.1. Identification, or 
Weights and Measures Identification shall be accessible through 
the “Help” menu. Required information includes that information 
necessary to identify that the software in the device is the same 
type that was evaluated. 

Yes �  No �  N/A � 

Note: For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be 
listed on the CC, including information necessary to identify that the software in the device is the same 
type that was evaluated.

1.3. 

  Clear instructions for accessing the remaining required G-S.1. information shall be 
listed on the CC.  Required information includes that information necessary to identify that the software in the 
device is the same type that was evaluated. 

The identification badge must be visible after installation. Yes �  No �  N/A � 
1.4. The identification badge must be permanent.  Yes �  No �  N/A � 
 
B. Philosophy for Sealing (LMD – 17- 20) 
 
 Category 1 Devices (Devices with No Remote Configuration Capability):  

•  The device is sealed with a physical seal or it has an audit trail with two event counters 
(one for calibration, the second for configuration). 

Yes �  No �  N/A � 

•  A physical seal must be applied without exposing electronics. Yes �  No �  N/A � 
•  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes �  No �  N/A � 
•  Event counters increment appropriately. Yes �  No �  N/A � 
•  The audit trail information must be capable of being retained in memory for at least 30 

days while the device is without power, or must be retained in nonvolatile memory. 
Yes �  No �  N/A � 

•  Accessing the audit trail information for review shall be separate from the calibration 
mode. 

Yes �  No �  N/A � 

•  Accessing the audit trail information must not affect the normal operation of the device. Yes �  No �  N/A � 
•  Accessing the audit trail information shall not require removal of any additional parts 

other than normal requirements to inspect the integrity of a physical security seal.  (e.g., a 
key to open a locked panel may be required). 

Yes �  No �  N/A � 

Category 2 Devices (Devices with Remote Configuration Capability but Controlled by Hardware): 
•  Category 2 applies only to devices manufactured prior to January 1, 2005. Devices 

with remote configuration capability manufactured after that date must meet the 
sealing requirements outlined in Category 3.  Devices without remote configuration 
capability manufactured after that date will be required to meet the minimum 
criteria outlined in Category 1. 

Yes �  No �  N/A � 
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•  Yes �  No �  N/A � The physical hardware enabling access for remote communication must be on- site.  

•  The physical hardware must be sealable with a security seal or Yes �  No �  N/A �   

•  

 

The device must be equipped with at least two event counters: one for calibration, 
the second for configuration parameters 

 
- calibration parameters event counter 

 
- configuration parameters event counter 

Yes �  No �  N/A � 

•  Yes �  No �  N/A � Adequate provision must be made to apply a physical seal without exposing 
electronics.   

•  Yes �  No �  N/A � Event counters are non-resettable and have a capacity of at least 000 to 999. 

•  Yes �  No �  N/A � Event counters increment appropriately. 

•  Event counters may be located either:
 

        

 
- at the individual measuring device or 

Yes �  No �  N/A � 

- at the system controller 
•  Yes �  No �  N/A � If the counters are located at the system controller rather than at the individual 

device, means must be provided to generate a hard copy of the information through 
an on-site device.   

•  Yes �  No �  N/A � An adequate number (see table below) of event counters must be available to 
monitor the calibration and configuration parameters of each individual device. 

•  The device must either:
 

        

 
-clearly indicate when it is in the remote configuration mode or 

Yes �  No �  N/A � 

-the device shall not operate while in the remote configuration mode. 
•  Yes �  No �  N/A � If capable of printing in the calibration mode, it must print a message that it is in 

the calibration mode. 
•  Yes �  No �  N/A � The audit trail information must be capable of being retained in memory for at least 

30 days while the device is without power. 
•  Yes �  No �  N/A � The audit trail information must be readily accessible and easily read. 

 
Minimum Number of Counters Required 
 Minimum Counters Required for 

Devices Equipped with Event 
Counters 

Minimum Event Counter(s)  
at System Controller 

Only one type of parameter 
accessible (calibration or 
configuration) 

One (1) event counter One (1) event counter for each 
separately controlled device, 
or one (1) event counter, if 
changes are made 
simultaneously. 

Both calibration and 
configuration parameters 
accessible 

Two (2) event counters Two (2) event counters for 
each separately controlled 
device, or two (2) or more 
event counters if changes are 
made to all controlled devices 
simultaneously. 

 
Category 3 Devices (Devices with Unlimited Remote Configuration Capability):  
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled though a password. 

•  For devices manufactured after January 1, 2001, the device must either:  
- clearly indicate when it is in the remote configuration mode, or 

Yes �  No �  N/A � 



2006 MS Draft Summary 12-12-06RCS.doc 
 

 5 

- the device shall not operate while in the remote configuration mode  

•  The device is equipped with an event logger Yes �  No �  N/A � 
•  The event logger automatically retains the identification of the parameter changed, 

the date and time of the change, and the new value of the parameter. 
Yes �  No �  N/A � 

•  Event counters are nonresettable and have a capacity of at least 000 to 999. Yes �  No �  N/A � 
•  The system is designed to attach a printer, which can print the contents of the audit trail. Yes �  No �  N/A � 
•  The audit trail information must be capable of being retained in memory for at least 30 

days while the device is without power or must be retained in nonvolatile memory. 
Yes �  No �  N/A � 

•  The event logger must have a capacity to retain records equal to ten times the number of 
sealable parameters in the device, but not more than 1000 records are required. 

Yes �  No �  N/A � 

•  The event logger drops the oldest event when the memory capacity is full and a new entry 
is saved. 

Yes �  No �  N/A � 

•  Describe the method used to seal the device or access the audit trail information. 
___________________________ 
___________________________________________________________________________________________
_ 

•  Note:   All devices with remote communication that are manufactured after January 1, 2005 must meet the 
requirements outlined for Category 3. 

 
C. Checklist and Test Procedures for Retail Motor-Fuel Dispensers 

Code Reference S.1.2. Units   (LMD – 26)  
 

S.1.2. Units. – A liquid-measuring device shall indicate, and record if the device is equipped to record, 
its deliveries in liters, gallons, quarts, pints, fluid ounces,

 

 or binary-submultiples or decimal 
subdivisions of the liter or gallon. 

 
Code Reference:  S.1.2. Units  
7.23.  A liquid-measuring device shall indicate, and record if the device is 

equipped to record, its deliveries in liters, gallons, quarts, pints, fluid 
ounces,

 

 or binary-submultiples or decimal subdivisions of the liter or 
gallon. 

Yes �  No �  N/A � 

   
D. Checklist and Test Procedures for Specific Criteria for Vehicle Tank Meters 
 
Code Reference:  S.1.1.3.  Value of Smallest Unit  
If the meter is equipped to record, the value of the smallest unit of indicated delivery and recorded delivery 
shall not exceed the equivalent of: 
24.4. 0.5 L (0.1 gal) or 0.5 kg (1 lb) on milk-metering systems and on meters 

with a rated maximum flow rate of 500 700 L/min (100 200
Yes �  No �  N/A � 

 gal/min) or less 
used for retail deliveries of liquid fuel, or 

24.5. 

 d 2006) 

5 L (1 gal) on meters with a rated maximum flow of 575 L/min 
(150 gal/min) or more used for jet fuel aviation refueling systems, 

Yes �  No �  N/A � 

5 L (1 gal) on other meters 24.6 Yes �  No �  N/A � 
(Renumber succeeding paragraphs) 
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Code Reference S.1.4.1. Display of Unit Price  (LMD – 43) 
 
Code Reference:  S.1.4.1.  Display of Unit Price  
25.1. Means must be provided to display the unit price at which the 

device is  set to compute in proximity to the total computed 
price display. 

 

 (In a device of the computing type, means shall 
be provided for displaying, in a manner clear to the operator 
and an observer, the unit price at which the device is set to 
compute.  The unit price is not required to be displayed 
continuously.) 

Yes �  No �  N/A � 

25.2. The unit price shall be expressed in dollars and decimals of dollars using a 
dollar sign.  A common fraction shall not appear in the unit price (e.g., 
$1.299 not $1.29 9/10). 

Yes �  No �  N/A � 

 
Code Reference Measuring Element (LMD – 44)  

 
Code Reference:  S.2.2. Provision for Sealing  
Measuring elements shall be designed with a provision for sealing such that an adjustment to the measuring 
element or the flow rate control (if the flow rate affects the accuracy of deliveries) cannot be made without 
breaking the security seal. These provisions can be an approved means of security (e.g., data change audit 
trail) or physically applying a security seal which must be broken before adjustments can be made. Milk 
meters are exempt from this requirement.  When applicable, t

26.1. 

The adjusting mechanism shall be readily 
accessible for the purposes of affixing a security seal. 

A measuring element shall have provision for sealing its adjustable 
components. 

Yes �  No �  N/A � 

26.2. Any adjustable element controlling the delivery rate shall provide for 
sealing if the flow rate affects the accuracy of deliveries. 

Yes �  No �  N/A � 

26.3. The adjusting mechanism shall be readily accessible to affix a security seal. Yes �  No �  N/A � 
 
E. Checklist for LPG Liquid Measuring Devices 
 
31. Measuring Element (LMD – 49)  

Code Reference:  S.2.2. Provision for Sealing  
Measuring elements shall be designed with a provision for sealing such that an adjustment to the measuring 
element or the flow rate control (if the flow rate affects the accuracy of deliveries) cannot be made without 
breaking the security seal. These provisions can be an approved means of security (e.g., data change audit 
trail) or physically applying a security seal which must be broken before adjustments can be made.  
When applicable, t

31.1. 

The adjusting mechanism shall be readily accessible for the purposes of affixing a security 
seal. 

A measuring element shall provide for sealing its adjustable components. Yes �  No �  N/A � 
31.2. Any adjustable element controlling the delivery rate shall provide for 

sealing if the flow rate affects the accuracy of deliveries. 
Yes �  No �  N/A � 

31.3. The adjusting mechanism shall be readily accessible to affix a security seal. Yes �  No �  N/A � 
 
33. Marking  

Code Reference:  S.4. Marking Requirements  
Code Reference:  S.4.3. Location of Marking Information; Retail Motor-Fuel  
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Dispenser 
33.4. 

 

The marking information required in the General Code, 
Paragraph G-S.1. Identification shall appear as follows: 

(a) 

 

within 60 cm (24 in) to 150 cm (60 in) from the base of the 
dispenser; 

(b) either internally and/or externally provided the information is 
permanent and  
 

easily read; and 

(c) on a portion of the device that cannot be readily removed or 
interchanged (i.e.,  
 

not on a service access panel). 

Note:  The use of a dispenser key or tool to access internal marking 
information is permitted for retail liquid-measuring devices. 
[Nonretroactive as of January 1, 2003] 

Yes �  No �  N/A � 

(Added 2006) 
Code Reference:  S.4.3. Temperature Compensation  

33.45. If a device is equipped with an automatic temperature compensator, the 
primary indicating elements, recording elements, and recorded 
representations hall be clearly and conspicuously marked to show that the 
volume delivered has been adjusted to the volume at 15 °C (60 °F). 

Yes �  No �  N/A � 

 
 
F. Checklist for Mass Flow Meters 
 
38. Marking (LMD – 57)  

Code Reference:  S.5. Marking Requirements   
38.1. The dispenser shall have the following information on the identification 

plate: 
 

 a. pattern approval mark (i.e., type approval number); Yes �  No �  N/A � 
 b. name and address of the manufacturer or his trademark and, 

required by the weights and measures authority, the manufacturer's 
identification mark in addition to the trademark; 

Yes �  No �  N/A � 

 c. model designation or product name selected by the manufacturer; Yes �  No �  N/A � 
 d. non-repetitive serial number; Yes �  No �  N/A � 
 e. accuracy class of the meter as specified by the manufacturer 

consistent with Table T.2; 
Yes �  No �  N/A � 

 f. maximum and minimum flow rates in pounds per unit of time; Yes �  No �  N/A � 
 g. maximum working pressure; Yes �  No �  N/A � 
 h. applicable temperature range if other than - 10 °C to  +50 °C; Yes �  No �  N/A � 
 i. minimum measured quantity (MMQ); Yes �  No �  N/A � 
 j. product limitations if applicable. Yes �  No �  N/A � 
Code Reference: S.5.1. Location of Marking Information; Retail Motor-Fuel 
Dispensers. 

 

 38.2. Yes �  No �  N/A � The marking information required in General Code, Paragraph G-S.1. 
Identification shall appear as follows: 
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(a) 

 

within 60 cm (24 in) to 150 cm (60 in) from the base of the 
dispenser; 

(b) 

 

either internally and/or externally provided the 
information is permanent and easily read; and 

(c) 

 

on a portion of the device that cannot be readily removed 
or interchanged (i.e., not on a service access panel). 

Note:  The use of a dispenser key or tool to access internal marking 
information is permitted for retail liquid-measuring devices. 
[Nonretroactive as of January 1, 2003] 

 
(Added 2006) 

Code Reference: S.5.12.  Marking of Gasoline Volume Equivalent Conversion 
Factor 

 

A device dispensing compressed natural gas shall have either the statement "1 Gasoline Liter Equivalent 
(GLE) is Equal to 0.678 kg of Natural Gas" or "1 Gasoline Gallon Equivalent (GGE) is Equal to 5.660 lb of 
Natural Gas" permanently and conspicuously marked on the face of the dispenser according to the method of 
sale used. 
      
 
Conclusion:  The Sector reviewed and agreed to recommend to the NTEP Committee adoption of the 
changes to Publication 14 shown above based on changes to the 2007 Edition of NIST Handbook 44. 
 
Carry-over Items: 
 
2. Reorganize Publication 14 to clarify tests of ECRs for RMFDs 
 
Source:  NTEP Laboratories 
 
Background:  At the 2005 NTEP Laboratory Meeting, one of the Measuring Labs stated that the LMD 
section of Publication 14 was not well organized.  During an NTEP evaluation the evaluator must 
continuously flip from on section of the publication to another to fine all the requirements applicable to the 
device under test.  The lab also stated that the evaluation of an ECR interfaced with a RMFD required the 
use of both the ECR Checklist and the LMD Checklist in order to find all the applicable requirements.  The 
California Laboratory volunteered to provide a draft reorganization of LMD Checklist and a draft of a 
revised ECR checklist with the applicable requirements added from the LMD checklist.  The drafts of the 
reorganized LMD checklist and the revised ECR checklist are in Appendix – A and B respectively.  At the 
2005 Sector Meeting the Sector supported the concept provided all NTEP Laboratories and other interested 
parties conducted a thorough review of the proposed changes before they are incorporated into NCWM 
Publication 14. 
 
Recommendation:  The Sector reviewed the drafts submitted, received input from the NTEP Laboratories, 
for possible forwarding to the NTEP Committee for approval as revisions to the 2007 version of 
Publication 14. 
 
Conclusion:  The Sector discussed the reorganized checklists intended to make them more user friendly.  
Although the draft reorganized checklists have not been used extensively, the NTEP Laboratories had no 
problems to report.  The Sector agreed to forward the drafts to the NTEP Committee for inclusion in the 
next edition of Publication 14. 
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3. Add magnetic flowmeters to Product Family Table. 
 

Source: Magnetic meters work group 
 
Background:    At the 2002 Sector Meeting a working group was formed to address the issue of product 
family criteria.  Prior to the 2003 Sector Meeting the technical advisor was informed that this work group 
was not ready to present a recommendation; however the work group requested that the item remain on the 
agenda for further development. 
 
At the 2003 Sector Meeting the Sector agreed that a new work group should be formed to develop family 
product tables, for Mag Meters, for consideration by the Sector at its next meeting.  The members of the 
new work group are; Charlene Numrych (Liquid Controls) Chair, Richard Miller (FMC), Joe Buxton 
(Daniel Measurement & Control), Randy Byrtus (Measurement Canada).  Charlene volunteered to contact 
other manufacturers to invite them to participate in the work group. 
 
The work group formed at the 2003 Sector Meeting identified four Turbine Meter manufacturers that could 
provide data on a variety of products measured using this type of meter.  For the 2004 Measuring Sector 
Meeting only one Mag Meter manufacturer of three manufacturers was identified as having a certificate for 
products other than milk.  No information had been gathered regarding manufacturers of Ultrasonic Meters.  
The work group did not have a proposal to present at that time, but planned to continue its work.  A new 
Chair was needed for the work group because Charlene Numrych (Liquid Controls) was no longer available 
to perform that function.  The work group had nothing to provide for the 2005 Measuring Sector Meeting. 
 
The work group is submitting a proposal to add Magnetic Meters to the Family Products Table with 
additional background information, for discussion at the 2006 Sector Meeting. 
  
The proposed Product Family Table adding magnetic flowmeters has been reviewed by manufacturer 
representatives holding magnetic flowmeter NTEP Certificates of Conformance. Those comments were 
included in the organization of this proposal. 
 
Operation: 
Magnetic flowmeters determine the velocity of an electrically conductive liquid in a known diameter tube 
section of the piping. The gross volumetric flow rate of the liquid is calculated in the electronic transmitter. 
The delivered volumetric quantity is displayed on the transmitter and/or scaled pulses are transmitted to a 
compatible register. 
 
Influence factors: 
The magnetic flowmeter determines the gross volume. The magnetic flowmeter is not influenced by the 
density of the liquid.  
 
The magnetic flowmeter has no moving mechanical components that would rely on close tolerances and 
capillary fluid action. The magnetic flowmeter is not influenced by the viscosity of the liquid. 
 
Magnetic flowmeters determine the velocity of electrically conductive liquids. 

 

The conductivity of the 
liquid must be above a minimum threshold value determined in the engineered design of the flowmeter and 
specified by the manufacturer. The value of the conductivity is not significant to the determination of the 
volumetric flow rate. 

The Product Family Table: 
The table has been edited to add a column for magnetic flowmeters.  
 
The Water Mixes of Alcohol & Glycols and Water categories have been combined for magnetic 
flowmeters. Juices and Beverages have been added to this category. 
 
The Agricultural Chemical Liquids and Chemicals categories have been combined for magnetic 
flowmeters.   
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Test D is required for Agricultural Chemical Liquids, Chemicals, Water, Beverages and Juices. The 
conductivity of the liquids in these categories is not significant to the performance of the magnetic 
flowmeter.
 

  

A new Test F has been added that is specific to magnetic flowmeters. Test F is required for liquids in 
product categories where the liquids commonly have low conductivity. The manufacturer submits the 
flowmeter to be tested at a specified conductivity. The specified conductivity is listed on the certificate. All 
liquids in the same category with conductivity above the conductivity of the liquid tested will be included
 

.   

The following copyrighted documents can be referenced for as supporting documentation: 
 
ASME Draft MFC-16M: Measurement of Fluid Flow in Closed Conduits, with Electromagnetic 
Flowmeters.  
 
AWWA Draft Committee Report: Magnetic Inductive Flowmeters 
 
Recommendation:  The Sector will review the following proposal for possible forwarding to the NTEP 
Committee for approval and addition to the 2007 Edition of Publication 14. 
 
Add magnetic flowmeters to the Product Family Table as follows. 
 
Tests to be Conducted  
Test A – Products must be individually tested and noted on the Certificate of Conformance. 
Test B - To obtain coverage for a range of products within a family:  Test with one product having 
a low specific gravity; test with a second product having a high specific gravity.  The Certificate of 
Conformance will cover all products in the family within the specific gravity range tested. 
Test C - To obtain coverage for a range of products within a family:  Test with one product having 
a low viscosity; test with a second product having a high viscosity.  The Certificate of 
Conformance will cover all products in the family within the viscosity range tested. 
Test D – To obtain coverage for a product family:  Test with one product in the product family. 
Test E – To obtain coverage for a range of products within a family:  Test with one product 
having a low kinematic viscosity; test with a second product having a high kinematic viscosity.  
The Certificate of Conformance will note coverage for all products in the family within the 
kinematic viscosity range tested. 
Test F – To obtain coverage for a range of products within a family:  Test with one product having 
a specified conductivity.  The Certificate of Conformance will note coverage for all products in the 
family with conductivity equal to or above the conductivity of the tested liquid. 

Mass Meter 
Product 

Family & 
Test 

Requireme
nts 

(Test B 
unless 

otherwise 
noted) 

Magnetic 
Flow 
Meter 

Product 
Family & 

Test 
Requirem

ents 
(Test D 
unless 

otherwise 
noted) 

PD 
Product 

Family & 
Test 

Requirem
ents 

(Test C 
unless 

otherwise 
noted) 

Turbine 
Product 

Family & 
Test 

Requirem
ents (Test 
A unless 

otherwise 
noted) 

Typical 
Products1 

Viscosity5 
(Centipoise

) 
(Centistoke

s) 

Specific 
Gravity

2 
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Normal 
Liquids  

 

 
 
 
 
 
 

Test F Fuels, 
Lubricant

s, 
Industrial 
and Food 

Grade 
Liquid 

Oils  

Fuels, 
Lubricant

s, 
Industrial 
and Food 

Grade 
Liquid 

Oils (Test 
E 

permitted) 

Diesel Fuel3, 
Distillate, 

Gasoline4, Fuel 
Oil, Kerosene, 

Light Oil, 
Spindle Oil, 

Lubricating Oils, 
SAE Grades, 
Bunker Oil, 6 

Oil, Crude Oil, 
Asphalt, 

Vegetable Oil, 
Biodiesel above 
B20,  Avgas, Jet 
A, Jet A-1, Jet B, 

JP4, JP5, JP7, 
JP8, Cooking 

Oils, Sunflower 
Oil, Soy Oil, 

Peanut Oil, Olive 
Oil, etc. 

0.3 to 2500 
0.44 to 
2270 

0.68 to 
1.1 

 
 

Test F Solvents 
General 

Solvents 
General  
(Test E 

permitted) 

Acetates, 
Acetone, Esters, 

Ethylacetate, 
Hexane, MEK, 

Naphtha, 
Toluene, Xylene, 

etc. 

0.3 to 7 
0.5 to 4.38 

0.6 to 
1.6 

 
Test F 

Solvents 
Chlorinate

d 

Solvents 
Chlorinate

d 

Carbon Tetra-
Chloride, 

Methylene-
Chloride, 

Perchloro-
Ethylene, 
Trichloro-

Ethylene, etc. 

0.3 to 7 
0.5 to 4.38  

0.6 to 
1.6 

 

 

 
Pure 

Alcohols 
& Glycols, 

Water 
(De-

mineralize

Alcohols, 
Glycols, & 

Water 
Mixes 

Thereof 

Alcohols, 
Glycols, & 

Water 
Mixes 

Thereof 
(Test E 

permitted) 

Ethanol, 
Methanol, 
Butanol, 

Isopropyl, 
Isobutyl, Ethylene 
glycol, Propylene 

glycol, etc. 

0.3 to 7 
0.5 to 4.38 

0.6 to 
1.6 
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d & de-
ionized) 

 
Test F  

Water 
(Tap, 

Potable & 
Nonpotabl
e), Water 
(Mixes of 
Alcohols 

& 
Glycols), 
Juices, 

Beverages,  
(Test D) 

Water 
(Test D 

permitted) 

Water 
(Test D 

permitted) 

Tap Water, 
Deionized, 

Demineralized, 
Potable, 

Nonpotable 
 

1.0 
 

1.0 

 
 
 
 
 
 
 
 
 
 
 
 
 

Clear 
Liquid 

Fertilizers
, Crop 

Chemicals
, 

Suspensio
ns 

Fertilizers
, Liquid 
Feeds, 

Chemicals 
Test D 

Clear 
Liquid 

 
Fertilizers 

Clear 
Liquid 

 
Fertilizers 

Nitrogen Solution; 
28%, 30% or 

32%; 20% Aqua-
Ammonia; Urea; 

Ammonia Nitrate; 
N-P-K solutions; 
10-34-0; 4-10-10; 

9-18-9; etc. 

10 to 400 
10 to 275 

1.0 to 
1.45 

Crop 
Chemicals 

Crop 
Chemicals 

Herbicides: 
Round-up, 

Touchdown, 
Banvel, Treflan, 
Paraquat, Prowl, 

etc 

4 to 400 
5.7 to 333 

0.7 to 
1.2 

Crop 
Chemicals 

Crop 
Chemicals 

Fungicides, 
Insecticides, 
Adjuvants, 
Fumigants 

0.7 to 100 
1 to 83  

0.7 to 
1.2 

Flowables Flowables 

Dual, Bicep, 
Marksman, 
Broadstrike, 
Doubleplay, 
Topnotch, 

Guardsman, 
Harness, etc. 

20 to 900 
20 to 750 

1 t o 
1.2 

Crop 
Chemicals 

Crop 
Chemicals Fungicides 

Crop 
Chemicals 

Crop 
Chemicals Micronutrients 

Suspensio
ns 

Fertilizers 

Suspensio
ns 

Fertilizers 

3-10-30; 4-4-27, 
etc. 

20 to 900 

 
20 to 560 

1.0 to 
1.6 

Liquid 
Feeds 

Liquid 
Feeds 

Liquid Molasses; 
Molasses plus Phos 
Acid and/or Urea; 

etc. 

10 to 50 
000 

8 to 33 000 

1.2 to 
1.5 
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Chemicals  
Chemicals 

Sulfuric Acid, 
Hydrochloric 

Acid, Phosphoric 
Acid, etc 

1.0 to 296 
0.9 to 160 

1.1 to 
1.85 

 Heated 
Products 
(above 50 

°C) 

Test F 
Heated 

Products 
(above 50 

°C) 

Heated 
Products 
(above 50 

°C) 
 

Bunker C, 
Asphalt, etc. 

0.8 to 
1.2 

Compresse
d Liquids –  

 
(Test D) 

 
 
 
 

 

Not 
Applicable 

(conductivity 
too low) 

Fuels and 
Refrigera

nts 

Fuels and 
Refrigeran
ts  (Test E) 

LPG, Propane, 
Butane, Ethane, 
Freon 11, Freon 
12, Freon 22, etc. 

0.1 to 0.5 
0.3 to 0.77 

0.3 to 
0.65 

 NH3 NH3 

Anhydrous 
Ammonia 

Note: If a meter is 
certified for 
anhydrous 
ammonia the same 
meter type may 
also be certified 
for LPG without 
further testing 

0.1 
0.2 

0.56 to 
0.68 

Compresse
d Gases –  
(Test D) 

Note: CNG is only 
included in Section 3.37 
Mass Flow Meters of 
Handbook 44  

 
CNG  0.6 to 0.8 

Cryogenic 
Liquids 

and 

 

Liquefied 
Natural 

Gas – (Test 
D) 

Not 
Applicable 
(conductivity 

too low) 

Cryogenic 
Liquids 

and 
Liquefied 
Natural 
Gas – 

(Test A) 

Cryogenic 
Liquids 

and 
Liquefied 
Natural 
Gas – 

(Test D) 

Liquefied Oxygen, 
Nitrogen, etc.  0.07 to 1.4 

 

1NOTE: The Typical Products listed in this table are not limiting or all-inclusive; there may be other 
products and product trade names, which fall into a product family.  Water and a product such as 
stoddard solvent or mineral spirits may be used as test products in the fuels, lubricants, industrial, 
and food- grade liquid oils product family. 

 

2The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, 
usually 4 °C (or 40 °F) and 1 atm.  The density of water at standard conditions is approximately 
1000 kg/m3 (or 998 kg/m3) 

 
3  Diesel fuel blends (biodiesel) with up to 20 % vegetable or animal fat/oil. 

 
4 Gasoline includes oxygenated fuel blends with up to 15 % oxygenate.  

5 Kinematic viscosity is measured in centistokes.  
GravitySpecific

CentipoisesCentistoke =  

 
Source for some of the viscosity value information is in the Industry Canada - Measurement 
Canada "Liquid Products Group, Bulletin V-16-E (rev. 1), August 3, 1999." 
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Conclusion:  There was considerable discussion of the proposal to add magnetic flowmeters to the Product 
Families Table.  Most of the discussion centered on a determination of what product characteristics were 
most important when evaluating a magnetic flow meter.  The members of the working group present at the 
meeting agreed that the most important product characteristic is conductivity.  During the discussion a 
member stated that the column for magneticflow meters could be simplified similar to the column for mass 
meters.  The Sector agreed and modified the Product Families Table to add Magnetic Flow Meters as 
follows: 
 

Tests to be Conducted  
Test A – Products must be individually tested and noted on the Certificate of Conformance. 
Test B - To obtain coverage for a range of products within a family:  Test with one product having a low specific 
gravity; test with a second product having a high specific gravity.  The Certificate of Conformance will cover all 
products in the family within the specific gravity range tested. 
Test C - To obtain coverage for a range of products within a family:  Test with one product having a low 
viscosity; test with a second product having a high viscosity.  The Certificate of Conformance will cover all 
products in the family within the viscosity range tested. 
Test D – To obtain coverage for a product family:  Test with one product in the product family. The Certificate 
of Conformance will cover all products in the family. 
Test E – To obtain coverage for a range of products within a family:  Test with one product having a low 
kinematic viscosity; test with a second product having a high kinematic viscosity.  The Certificate of 
Conformance will note coverage for all products in the family within the kinematic viscosity range tested. 
Test F – To obtain coverage for a range of products within a family:  Test with one product having a specified 
conductivity.  The Certificate of Conformance will note coverage for all products in both of the families with 
conductivity equal to or above the conductivity of the tested liquid. 

Mass Meter 
Product 

Family & 
Test 

Requirements 
(Test B unless 

otherwise 
noted) 

Magnetic 
Flow Meter 

Product 
Family & 

Test 
Requirements 
(Test D unless 

otherwise 
noted) 

PD Product 
Family & 

Test 
Requirements 
(Test C unless 

otherwise 
noted) 

Turbine 
Product 

Family & 
Test 

Requirements 
(Test A unless 

otherwise 
noted) 

Typical Products1 

Viscosity5 
(Centipoise) 
(Centistoke

s) 

Specific 
Gravity2 

Normal 
Liquids  

 
 

 
 
 
 
 

(Test F 
permitted) 

Fuels, 
Lubricants, 
Industrial 
and Food 

Grade Liquid 
Oils, 

Solvents 
General, 
Solvents 

Chlorinated, 
Pure Alcohols 

& Glycols, 
Water (De-

Fuels, 
Lubricants, 
Industrial 
and Food 

Grade Liquid 
Oils  

Fuels, 
Lubricants, 
Industrial 
and Food 

Grade Liquid 
Oils (Test E 
permitted) 

Diesel Fuel3, 
Distillate, 

Gasoline4, Fuel 
Oil, Kerosene, 

Light Oil, Spindle 
Oil, Lubricating 

Oils, SAE Grades, 
Bunker Oil, 6 Oil, 

Crude Oil, 
Asphalt, 

Vegetable Oil, 
Biodiesel above 
B20,  Avgas, Jet 
A, Jet A-1, Jet B, 

JP4, JP5, JP7, 
JP8, Cooking 

Oils, Sunflower 
Oil, Soy Oil, 

Peanut Oil, Olive 
Oil, etc. 

0.3 to 2500 
0.44 to 2270 

0.68 to 
1.1 
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mineralized 
& de-

ionized), 
Heated 

Products 
(above 50 °C) 

 
  
 
 

Solvents 
General 

Solvents 
General  
(Test E 

permitted) 

Acetates, Acetone, 
Esters, 

Ethylacetate, 
Hexane, MEK, 

Naphtha, 
Toluene, Xylene, 

etc. 

0.3 to 7 
0.5 to 4.38 

0.6 to 1.6 

Solvents 
Chlorinated 

Solvents 
Chlorinated 

Carbon Tetra-
Chloride, 

Methylene-
Chloride, 

Perchloro-
Ethylene, 
Trichloro-

Ethylene, etc. 

0.3 to 7 
0.5 to 4.38 

0.6 to 1.6 
 

 

 
 
 

Alcohols, 
Glycols, 
& Water 

Mixes 
Thereof 

Alcohols, 
Glycols, & 

Water 
Mixes 

Thereof 
(Test E 

permitted) 

Ethanol, Methanol, 
Butanol, Isopropyl, 
Isobutyl, Ethylene 

glycol, Propylene glycol, 
etc. 

0.3 to 7 
0.5 to 4.38 

0.6 to 1.6 

Test D 
Water (Tap, 
Potable & 

Nonpotable), 
Water (Mixes 
of Alcohols & 

Glycols), 
Juices, 

Beverages,  
Clear Liquid 
Fertilizers, 

Crop 
Chemicals, 
Suspensions 
Fertilizers, 

Liquid Feeds, 
Chemicals 

 

Water 
(Test D 

permitte
d) 

Water 
(Test D 

permitted) 

Tap Water, Deionized, 
Demineralized, Potable, 

Nonpotable 

1.0 
 

1.0 
 

Clear 
Liquid 

Fertilizer
s 

 

Clear 
Liquid 

Fertilizers 
 

Nitrogen Solution; 28%, 
30% or 32%; 20% 

Aqua-Ammonia; Urea; 
Ammonia Nitrate; N-P-
K solutions; 10-34-0; 4-

10-10; 9-18-9; etc. 

10 to 400 
10 to 275 

1.0 to 
1.45 

Crop 
Chemical

s 

Crop 
Chemicals 

Herbicides: Round-up, 
Touchdown, Banvel, 
Treflan, Paraquat, 

Prowl, etc 

4 to 400 
5.7 to 333 

0.7 to 1.2 

Crop 
Chemical

s 

Crop 
Chemicals 

Fungicides, Insecticides, 
Adjuvants, Fumigants 

0.7 to 100 
1 to 83 

0.7 to 1.2 
 

Flowable
s Flowables 

Dual, Bicep, Marksman, 
Broadstrike, 

Doubleplay, Topnotch, 
Guardsman, Harness, 

etc. 
20 to 900 
20 to 750 

1 t o 1.2 Crop 
Chemical

s 

Crop 
Chemicals Fungicides 

Crop 
Chemical

s 

Crop 
Chemicals Micronutrients 
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Suspensi
ons 

Fertilizer
s 

Suspension
s 

Fertilizers 
3-10-30; 4-4-27, etc. 

20 to 900 
20 to 560 

 
1.0 to 1.6 

Liquid 
Feeds 

Liquid 
Feeds 

Liquid Molasses; 
Molasses plus Phos Acid 

and/or Urea; etc. 

10 to 50 000 
8 to 33 000 

1.2 to 1.5 

Chemical
s 

Chemicals 
 

Sulfuric Acid, 
Hydrochloric Acid, 

Phosphoric Acid, etc 

1.0 to 296 
0.9 to 160 

1.1 to 
1.85 

Heated 
Products 

(above 50 °C) 

 
 

Heated 
Products 
(above 50 

°C) 

Heated 
Products 
(above 50 

°C) 

Bunker C, Asphalt, etc.  0.8 to 1.2 

Compressed 
Liquids –  
(Test D) 

 

 
 
 
 

Not 
Applicable 

 
(conductivity too 

low) 

Fuels and 
Refrigera

nts 

Fuels and 
Refrigerant
s  (Test E) 

LPG, Propane, Butane, 
Ethane, Freon 11, Freon 

12, Freon 22, etc. 

0.1 to 0.5 
0.3 to 0.77 

0.3 to 
0.65 

 NH3 NH3 

Anhydrous Ammonia 
Note: If a meter is 
certified for anhydrous 
ammonia the same meter 
type may also be 
certified for LPG 
without further testing 

0.1 
0.2 

0.56 to 
0.68 

Compressed 
Gases –  
(Test D) 

Note: CNG is only 
included in Section 3.37 
Mass Flow Meters of 
Handbook 44  

CNG 
 0.6 to 0.8  

Cryogenic 
Liquids and 

Liquefied 
Natural Gas – 

(Test D) 

 
Not 

Applicable 
(conductivity 

too low) 

Cryogenic 
Liquids and 

Liquefied 
Natural Gas 

– 
(Test A) 

Cryogen
ic 

Liquids 
and 

Liquefie
d 

Natural 
Gas – 

(Test D) 

Liquefied Oxygen, 
Nitrogen, etc. 0.07 to 1.4  
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1NOTE: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and 
product trade names, which fall into a product family.  Water and a product such as stoddard solvent or mineral 
spirits may be used as test products in the fuels, lubricants, industrial, and food- grade liquid oils product family. 
 
2The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 
40 °F) and 1 atm.  The density of water at standard conditions is approximately 1000 kg/m3 (or 998 kg/m3) 
 
3  Diesel fuel blends (biodiesel) with up to 20 % vegetable or animal fat/oil. 
 
4 Gasoline includes oxygenated fuel blends with up to 15 % oxygenate.  
 

5 Kinematic viscosity is measured in centistokes.   
GravitySpecific

CentipoisesCentistoke =  

 
Source for some of the viscosity value information is in the Industry Canada - Measurement Canada "Liquid 
Products Group, Bulletin V-16-E (rev. 1), August 3, 1999." 

 
 
4. Value of the Smallest Unit for LMD Code 
 
Source: NCWM S&T Committee 
 
Background/Discussion:  In 2004 the definition of a “retail device” in NIST Handbook 44 was modified 
to include all devices used to measure product for the purpose of sale to the end user.  At that time the 
Committee believed all affected parties were aware of the proposal and there was no opposition to the 
change.  The Committee had not considered applications where very large deliveries are made to the end 
user, typically at high flow rates.  After the 2005 edition of the handbook was published and distributed, 
WMD received a comment from a weights and measures jurisdiction that routinely tests large meters used 
to deliver fuel to fishing fleets and other large ocean-going boats.  The jurisdiction stated that the average 
delivery is approximately 300 000 gal and may be as much as 1 000 000 gal.  Prior to the revision of the 
definition of “retail,” the value of the smallest unit of the indicated delivery for these devices was permitted 
to be 1 gal.  Most of these devices have mechanical registers which make it impractical to have a smallest 
unit of 0.1 gal at the high flow rates used for such large deliveries.  Because the fuel is being delivered to 
the end user, the jurisdiction believes this is a retail delivery.  However, with the revisions to the definition 
of retail device, NIST Handbook 44 now requires a smallest unit of delivery of not more than 0.5 L (1 pint 
or 0.125 gal) for these devices. 
 
At its October 2005 meeting, the NTETC Measuring Sector developed a proposal and agreed to forward it 
to the Committee for consideration.  The Measuring Sector believed that, because the maximum flow rate 
for many applications has increased, 200 gal/min is an appropriate “break point” for determining what the 
smallest unit of measurement should be.  At its October 2005 meeting, the SWMA agreed with the 
Measuring Sector’s proposal and recommended that the item move forward to the Committee. 
 
At the 2006 NCWM Interim Meeting, it was suggested that the Committee should revisit the discussion on 
suitability of liquid-measuring devices that was discussed by the NCWM in 1991 through 1993.  In these 
earlier discussions, the NCWM was unable to reach a consensus on any changes to NIST Handbook 44, 
and the item was withdrawn from the Committee agenda.  The Committee was informed that there was 
interest expressed at the 2005 NTETC Measuring Sector Meeting in developing new criteria addressing 
suitability as it relates to flow rate, minimum measured quantity (MMQ), and the smallest unit of measure 
for applications using liquid-measuring devices.  The Committee encourages the NTETC Measuring Sector 
to pursue development of suitability requirements for submission to the Committee for consideration.  In 
the meantime, the Committee heard no opposition to Item 330-2 and agreed to present the item for a vote at 
the 2006 NCWM Annual Meeting. 
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At the 2006 NCWM Annual Meeting, the Committee received input from several manufacturers of aircraft 
refueling equipment that there is a safety concern with stationary refueling systems that are capable of 
delivering jet fuel through two different size hoses at different flow rates using two different meters.  In this 
scenario, the operators of the refueling facility want both meters to have the same unit of indication; that is, 
5 L or 1 gal.  The Committee understood the concern, but was reluctant to modify the recommendation 
based on the limited information available at the meeting.  The Committee believed that the aircraft 
refueling industry should propose a change during the next Conference cycle through the NTETC 
Measuring Sector and the regional associations.  However, the Committee recognized that a legitimate 
problem may exist with existing jet aircraft refueling equipment and encouraged weights and measures 
jurisdictions to consider safety implications before taking official action on existing jet aircraft refueling 
devices that may not meet the requirements of paragraph S.1.2.3.  During the voting session there appeared 
to be concern that that if this item was adopted weights and measures officials could be perceived as 
ignoring safety issues for aircraft refueling.  There was an evident lack of support for the item without an 
exemption for jet aircraft refueling; therefore, the Committee changed the status of Item 330-2 to an 
information item to provide sufficient time for development of appropriate language to address the safety 
concerns with jet aircraft refueling equipment.  The Committee requested that the Measuring Sector 
provide comments or changes to the proposal as appropriate.   
 
Recommendation:  The Sector reviewed the following proposal and provided comments to the S&T 
Committee for consideration at the 2007 NCWM Interim Meeting.   
 
Proposal:  Modify Handbook 44, Section 3.30., S.1.2.3. Value of the smallest unit as follows: 
 

S.1.2.3. Value of Smallest Unit. – The value of the smallest unit of indicated delivery, and 
recorded delivery if the device is equipped to record, shall not exceed the equivalent of: 

 
(a) 0.5 L (1 pt 0.1 gal) on retail devices with a maximum rated flow rate of 750 L/min 

(200 gal/min) or less. 
 

(b) 5 L (1 gal) on wholesale devices with a maximum rated flow of more than 750 L/min 
(200 gal/min). 

 
This requirement does not apply to manually operated devices equipped with stops or stroke-
limiting means. 
(Amended 1983, and 1986, and 200X) 
 

See agenda item 12. 
 
Conclusion:  The Sector continued to support its recommended changes to S.1.2.3. as shown above but 
agreed to consider the addition of a paragraph (c), to allow a larger minimum unit for aircraft jet refueling, 
during the discussion of Agenda Item 12. 
 
New Items: 
 
5. Product Families for Meters  
 
Source: NTEP Director  
  
Background/Discussion:  During several NTEP evaluations conducted since the last Sector meeting, there 
have been concerns that the family products tables for meters needs to be revised and updated to reflect 
changes in metering designs being submitted for evaluation and products currently found in the market 
place.  One meter manufacturer wanted to know what testing was required to include “biodiesel” on a CC. 
Must the evaluation be conducted using biodiesel fuel with the highest specific gravity available or can 
testing be conducted using a product, with very similar characteristics, that is available in the 
manufacturer’s lab.  
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Recommendation:  The Sector reviewed and discussed possible changes to clarify the Product Families 
Table for Positive Displacement Meters in the LMD Technical Policy of Publication 14 to be forwarded to 
the NTEP Committee for approval and addition to the 2007 Edition of Publication 14. 
 
The NTEP Director, Steve Patoray offered the following list of concerns with the current Product Families 
Table:  
 
1). The table as it currently exists is still very confusing  
2). It is not clear which test are actually required 
3). Instead of the "Tests" being listed in the header of the table, they should be listed with each product 
group 
4). Typical products should be listed in ascending order (if possible) based on one of the key characteristics 
or have a method to ID key characteristics  
 
Conclusion:  The Sector agreed that it would be appropriate to consider reorganizing the product family 
table by meter technology considering the most important product characteristics for each.  The Sector 
formed a working group to develop a proposal for consideration at the next meeting.  The working group 
will work primarily through e-mail and conference calls.  The Chairman appointed the following 
individuals as members of the working group:   
 
Alex Gutierrez MEGGITT Fueling Products, Whittaker Controls 
Maurice Forkert Tuthill Transfer Systems 
Mark Buttler Emerson Process Management – Micro Motion 
Rodney Cooper Actaris  Neptune 
Charlene Numrych Liquid Controls LLC 
Paul Glowacki Murray Equipment Inc. 
Wade Mattar Invensys/Foxboro 
Richard Suiter NIST/WMD 
Ross Andersen New York Bureau of Weights and Measures 
Richard Miller FMC Measurement Solutions 
Mike Keilty Endress & Hauser Flowtec AG 
Richard Wotthlie Maryland Weights and Measures  
Joe Buxton Daniel Measurement & Control 
 
6. Table of Key Characteristics of Products in Family Products Table for Meters 
 
Source:  NTEP Director 
 
Background/Discussion:  Prior to the Sector Meeting the NTEP Director, Steve Patoray submitted the 
following comments for Sector consideration.  “This is a developing item. Probably all of you reading this 
know more about this topic than I ever will. I have had discussions with several different people on this 
topic over the past several months. The Product table in NCWM Publication 14 has been improved over the 
past several years. Currently, Mass Flow Meters have key a characteristic of specific gravity. PD meters 
have a key characteristic of viscosity. We list in the table numbers. However, these numbers are without 
reference. These are normally tied to some temperature. None is listed. Also, there is no cross reference for 
anyone to identify what products might fall within those ranges. I had a very difficult time finding specific 
information on even some very basic products that we normal use in evaluations. Several of the folks on the 
sector helped to locate various tables and charts to help ID these values. The information in these charts 
varies for the "same" product.  
As an example of the potential confusion, there are both dynamic (absolute) and kinematic viscosity. The 
values for these are not the same for the same product, the unit for these respectively is CentiPoises and 
CentiStokes.  
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Quoting from the Engineering Tool Box: The viscosity of a fluid is highly temperature dependent and for 
either dynamic or kinematic viscosity to be meaningful, the reference temperature must be quoted.  
 
In the Table on page LMD-3 there are numbers for both Viscosity and Specific Gravity but no 
temperatures. While S.G. may not be as temperature dependant, some reference should still be sited.  
 
To expand on this in the table in the Pub on page LMD-3, we have Test C which just states viscosity, while 
in Test E states specifically kinematic viscosity. This may be very important for the device that that uses 
these tests, but I would suggest that it be clarified and consistent. The use of just the term "viscosity" could 
be misinterpreted.  
 
What I am proposing is that this group considers listing specific values for each of the typical products 
listed in this table. It may need to be a separate table. With this information, the NTEP evaluator would 
then be able to look to the chart and find the correct value for the critical characteristic. This could be listed 
on the CC and the range could clearly be identified. Additional products could be added as necessary when 
they used for an evaluation. The main point is that the same values will be used. 
 
Also, there are four different product groups for crop chemicals. Without further information, this can lead 
to confusion. 
 
Trying to follow all of the special notes is very difficult.  
 
There still seems to be product families that are based on some other factor that is not specified, not just 
viscosity or specific gravity (first page of table) many of the different product's values overlap.  
 
This should be enough to get the discussion started. I hope that I have been clear in the fact that I would 
like to see this table continue to be revised and if possible condensed.” 
  
Recommendation:  The Sector discussed the NTEP Director’s concern and explored the concept of having 
a table of product characteristics.  The Sector considered appointing a work group to develop this item for 
presentation and discussion at the next meeting. 
 
Conclusion:  The Sector agreed that further development of key characteristics should be included in the 
tasks of the working group formed to develop a new family product table approach, as discussed in agenda 
item 5. 
 
7. NTEP Checklist for Water Meters in Sub-metering Application 
 
Source:  NTEP Director 
 
Background/Discussion: The NTEP Committee has asked the Measuring Sector to consider and develop a 
checklist for residential water meters. These devices will most likely be used for sub-metering. Several 
states have recently contacted NTEP regarding these devices. California already has evaluation and 
certification of these devices in their state. It is recommended that the Sector review the procedures used by 
CA and rework them into a format acceptable to NCWM Publication 14.  
 
Comments from the California NTEP Laboratory: 
 
California has found a word version and copied the specific section. CA uses this as an EPO for field 
enforcement and follows the same guidelines in approval and do 3 tests at three flow rates and do check 
repeatability. It also has a basic form you can print and do water meter tests. This also does follow HB44 
sections 1.10 and 3.36. 
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In Type Evaluation we have a procedure (not a checklist) but it is for the evaluator and starts with 
application review and other directives not pertaining to actual testing. We also have an electronic form but 
is specific for our provers. And as previously stated, follow the testing criteria of the EPO. 
It probably would not take a whole lot of work (I'm guessing) to format it to the Pub 14 format? 
 
The Sector members can review the CA checklist for Domestic Cold Water Meters in the attached 
Appendix – C.  

 
Recommendation:  The Sector discussed the NTEP Director’s concern and explored the concept of adding 
a checklist for evaluation of water meters in sub-metering applications to Publication 14.  The Sector 
considered appointing a working group to develop this item for presentation and discussion at the next 
meeting. 
 
Conclusion:  The Sector agreed that the best approach for developing a Publication 14 checklist for water 
meters would be the utilization of a working group made up of technical experts and other interested 
parties.  The members present at the meeting who volunteered to serve on the working group were; Dan 
Reiswig, California NTEP Laboratory, Jim Welch, Measurement Canada, and Rodney Cooper, Actaris 
Neptune.  The Sector Chairman, Mike Keilty will also invite participation by water meter manufacturers 
AMR, Badger Meter, and Neptune water meter division.  

 
8. NTEP Checklist for LPG Vapor Meters in Sub-metering Applications 
 
Source: NTEP Director 
 
Background/Discussion:  The NTEP Committee has asked the Measuring Sector to consider and develop 
a checklist for residential water meters. These devices will most likely be used for sub-metering. Several 
states have recently contacted NTEP regarding these devices. California already has evaluation and 
certification of these devices in their state. It is recommended that the Sector review the procedures used by 
CA and rework them into a format acceptable to NCWM Publication 14.  
 
The Sector members can review the California type evaluation checklist for LPG vapor meters in the 
attached Appendix – D.  
 
Recommendation:  The Sector discussed the NTEP Director’s concern and explored the concept of adding 
a checklist for evaluation of LPG vapor meters in sub-metering applications to Publication 14.  The Sector 
considered appointing a working group to develop this item for presentation and discussion at the next 
meeting. 
 
Conclusion:  The Sector agreed that the best approach for developing a Publication 14 checklist for LPG 
vapor meters would be the utilization of a working group made up of technical experts and other interested 
parties.  Dan Reiswig, California NTEP Laboratory will provide a list of vapor meter manufacturers to be 
contacted for participation on the working group. 
 
9. Testing Electronic Indicators Using Simulated Inputs. 
Source: FMC 
 
Background/Discussion:  It was stated at the 2004 Measurement Sector meeting that the reason for 
allowing fixed indicators to use simulated inputs was the fact that durability testing was not required due to 
the limited vibration associated with their intended use, and vehicle mounted indicators could not be tested 
with simulated inputs  for the same reason.  The intended use was a sever environment, therefore testing in 
the field following the permanence requirements was needed to test the durability of the device.  In other 
words to make sure the device would function in its intended environment with out failures due to its usage.  
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The rational of allowing simulated inputs for revisions to an existing CC regardless of installation type is 
the fact that the device has already undergone the durability phase of the testing.  Software revisions will 
not affect the durability of a device; software changes do however affect the functionality of a device. 
Therefore testing with simulated inputs offers a sufficient test to verify software functionality. 
 
Recommendation:  The Sector reviewed the following proposal for possible forwarding to the NTEP 
Committee for consideration at the 2007 NCWM Interim Meeting.   
 
Proposal:  Modify Publication 14 Technical Policy Section U. as follows:  (LMD – 9) 
 
U.  Testing Electronic Indicators for Stationary Installations Utilizing Simulated Inputs. 
 

a. When evaluating electronic indicators for stationary installations, submitted separate from a 
measuring element, indicators may be evaluated using simulated inputs (i.e. meter pulse, 
temperature, pressure, density, communications, etc.). 

 
b. When evaluating electronic indicators (regardless of installation type) for revisions to an existing 

CC for metrological significant software revisions, indicators may be evaluated using simulated 
inputs (i.e. meter pulse, temperature, pressure, density, communications, etc.), 

 
Conclusion:  The submitter explained the background for the original proposal as discussed above.  A 
member asked if the current language in “a.” would prevent being able to do some testing with simulated 
inputs and additional field testing using “live meter” input.  During the meeting the Sector developed new 
language for Publication 14 Technical Policy Section U. as follows and agreed to forward it to the NTEP 
Committee for addition to the 2007 Edition of Publication 14. 
 
U.  Evaluating electronic indicators submitted separate from a measuring element 
 

When evaluating electronic indicators submitted separate from a measuring element, simulated 
inputs (i.e. meter pulse, temperature, pressure, density, communications, etc.) may be used as 
follows: 

 
1) For the initial testing of the indicator. 

 
2) For the evaluation of stationary indicators. 

 
3) For software changes to a device with an existing CC. 

 
 
10. Next Meeting 
 
Recommendation:  The Sector was asked to discuss the time and location for its next meeting. 
 
Conclusion:  The Sector discussed the time and location for its next meeting and agreed that the meeting 
would be scheduled immediately prior to the October 2007 SMWA Meeting, in Little Rock, Arkansas.  The 
exact dates were yet to be determined.  The Sector also agreed that any items to be included on the agenda 
for the 2007 Sector Meeting must be submitted not less than 30 days prior to the meeting in order for the 
agenda to be distributed to the membership at least 2 weeks prior to the meeting. 
 
Additional Items for Discussion if Time Permits 
 
11. Display of Quantity and unit Price for Self Serve Aviation Dispensers   
 
Source:  Veeder-Root 
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Background/Discussion:  The normal self-serve installation for Aviation fuels does not use an analog or 
digital “gasoline dispenser” that simultaneously displays money and volume.  In most cases the self-serve 
user interface is a credit card consol/controller that handles the transaction.   These devices are not set up 
for the simultaneous display.    

 
Aviation self-serve dispensing systems use a base meter-register that is a PD meter with a mechanical 
register and pulser or an electronic register with pulse output, or an industrial dispenser with volume only 
and a pulse output.  The meter-register part sends pulses to the credit card consol/controller.   All three 
components including the consol/controller have NTEP certificates.  
 
In June, the State of Alabama W&M reviewed a couple of planned installations and informed the installing 
company that the equipment was “Retail Motor Fuel”, and “simultaneous display of Quantity and Sale was 
required”.  This started a series of exchanges of information between several parties including two 
consol/controller manufacturers, several equipment suppliers, and the State of Alabama.     
 
The typical “retail gasoline dispenser” that has the display capability is not designed in terms of materials 
of construction for aviation gasoline or jet fuel, nor does it have the flow rate capacity.    Higher capacity 
diesel dispensers have the materials of construction problem.   And in jet fuel applications, the dispensers 
do not have the flow rate capacity required.     

 
There is one small company that assembles dispensers that could today put together a unit to meet the 
materials of construction and minimum flow requirements.    Their NTEP certificate currently is for Diesel 
and Gasoline on their simultaneous display dispenser.   They could use the appropriate aviation approved 
materials of construction components for applications up to 50 gpm and simultaneously display price and 
currency.    These units are however not now commonly used in the aviation industry, which means the 
experience is not there for wide acceptance, and would not be adequate for Jet fuel flow rates. 
 
Recommendation:  The Sector reviewed the following proposal for possible forwarding to the NCWM 
S&T Committee for consideration. 
 
Proposal: Modify Handbook 44 Section 3.30. paragraph S.1.6.5.5. as follows: 
 
 S.1.6.5.5.  Display of Quantity and Total Price.  
 

(a)  When a delivery is completed, the total price and quantity for that transaction shall be 
displayed on the face of the dispenser for at least 5 minutes or until the next transaction is 
initiated by using controls on the device or other customer-activated controls. 
[Nonretroactive as of January 1, 1994] 
(Added 1992)(Amended 1996) 

 
 (b)  For Aviation fuel dispensing,  the Quantity and Total Price need not be displayed 
simultaneously as-long-as the Total Price and Quantity delivered can be viewed by interacting 
with the display or controller, or the Total Price and Quantity is available on a printed receipt as 
specified in S.1.6.7. 

 
Conclusion:  The Sector reviewed the proposal to allow devices used in aircraft refueling to either display 
or print the total price and quantity delivered at the end of the transaction.  The Sector took no position on 
the proposal because most members did not feel qualified to make an informed recommendation 
concerning aircraft refueling. 
 
12. S.1.2.3. Value of the Smallest Unit for Aviation Turbine Fuel  
Source:  Veeder-Root 
 
Background/Discussion:  At the NCWM Annual meeting in July, the VTM code Section 331-1, S.1.1.3 
Value of Smallest Increment was changed to make the smallest increment 1 gal for Aviation Jet fuel 
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metering.   This item is a follow on to that item for recognizing the normal installations and operations of 
the Aviation industry for jet fuel.  The aviation industry meters and registers Jet fuel in whole gallons in 
fixed applications as it does on aviation refueling vehicles (VTM code).    Jet fuel consumers normally 
expect whole gallon increments. 
 
In most applications, 2 inch or larger (150 gal/min or greater) PD meters are used.      Retail sale of Jet fuel 
from a fixed fueling system is done in the industry, and there are Self Serve Jet A installations.  The 
minimum flow rate of 150 gal/min relates to a 2-inch meter that is not mounted in a dispenser housing.   If 
a “self contained” dispenser was available and used for Jet fuel, it would use a smaller meter with less flow 
rate and the expected minimum increment would be 0.1 gallons.  

 
The “exemption” requested for Jet fuel is not for “dispensers”, but for 2-inch and above meters.   
 
See agenda item 4. 
 
Recommendation:  The Sector reviewed the following proposal for possible forwarding to the NCWM 
S&T Committee for consideration.   
 
Proposal:  Modify Handbook 44 Section 3.30. paragraph S.1.2.3. Value of the smallest unit as follows: 
 

S.1.2.3.  Value of Smallest Unit. - The value of the smallest unit of indicated delivery, and 
recorded delivery if the device is equipped to record, shall not exceed the equivalent of: 

 
(a) 0.5 L (1 pt) on retail devices; 

 
(b) 5 L (1 gal) on wholesale devices. 

 
(c) 5L (1 gal) on meters with a rated maximum flow rate of 575L (150 gal/min) or more 

used for aviation turbine fuels. 
 

This requirement does not apply to manually operated devices equipped with stops or stroke-
limiting means. 
(Amended 1983, 1986, and 200X) 
 

Conclusion:  The Sector discussed the Veeder-Root proposal to add an exemption for jet aircraft refueling 
to S.1.2...3.  to allow the smallest unit required to be 1 gal on meters with flow rates of   575L (150 
gal/min) or more.  One member noted that the similar exemption to the requirements in the VTM Code lists 
the flow rate as 375L (100 gal/min) and suggested that the flow rate be the same in both codes.  The Sector 
agreed and modified the proposal as follows:   
 

S.1.2.3.  Value of Smallest Unit. - The value of the smallest unit of indicated delivery, and 
recorded delivery if the device is equipped to record, shall not exceed the equivalent of: 

 
(a) 0.5 L (1 pt 0.1 gal) on retail devices with a maximum rated flow rate of 750 L/min 

(200 gal/min) or less. 
 

(b) 5 L (1 gal) on wholesale devices with a maximum rated flow of more than 750 L/min 
(200 gal/min). 

 
(c) 5L (1 gal) on meters with a rated maximum flow rate of 375 L (100 gal/min) or more 

used for jet fuel aviation refueling systems. 
 
The Sector agreed to forward the modified proposal to the SWMA and NCWM S&T Committees for 
consideration.  
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13. Testing Meters Made of Different Metals 
 
Source:  California NTEP Laboratory 
 
Discussion/Background:  The California NTEP Laboratory is conducting and NTEP evaluation of a 
family of meters using multiple products in different product families.  The meter family includes meters 
made of aluminum and stainless steel.  Because Publication 14 does not specifically address this scenario, 
the Laboratory is asking for input from the Sector before testing starts. 
 
Recommendation:  The Sector discussed the scenario described above.  The following proposal was 
offered as a possible solution.  The Sector reviewed the proposal for possible forwarding to the NTEP 
Committee for inclusion in Publication 14. 
 
Proposal:  Add a new Section F. to the Publication 14 Technical Policy as follows and Renumber 
Subsequent Sections:  
 
U. Meters Within the Same Family Made of Different Materials 
 
When multiple meters, within a meter family, made of different materials are submitted for 
evaluation all meters will be tested with at least one product from each product family to be included 
on the CC and at least one meter will be tested with the range of products required in the product 
family table for the meter type (e.g., positive displacement, turbine, mass meter, etc.) submitted for 
evaluation. 
 
 At the MMA provided the following white paper for Sector consideration during the discussion. 
 
Meter Manufacturers Association 
 
Speaking as experienced manufacturers of PD Meters, Turbine Meters, and Mass Meters; it is our 
experience that the materials of construction do not affect the quality of measurement over the specified 
operating range of a particular metering technology, as these have been considered and accounted for 
during the design phase of the meter. 
 
It is the manufacturers responsibility to ensure that the meter meets type, additionally material selection 
is the manufacturer’s responsibility and is typically driven by the requirements of chemical compatibility 
with the liquid products that are being measured or by industry regulations. (I.e. non ferrous meters for 
aircraft refueling). 
 
Materials are not selected or modified for reasons of accuracy.  The market does identify and eliminate the 
inferior products through the normal surveillance process as well as the manufacturers’ warranty process. 
 
It is normal industry practice to include material varieties such as Stainless Steel, Aluminum, cast Iron, 
Plastic, etc. into one meter, for example some of our PD meters have cast steel outer housings, stainless 
steel bearings, cast iron rotors, anodized aluminum blades or cast Iron blades or Plastic blades.  Non-
ferrous aircraft meters will utilize aluminum cast components and SS bearings.  We manufacturer turbine 
meters with Stainless Steel housings and Aluminum rotors, the point being the measurement accuracy is a 
function of the manufacturing process, not the materials used.. 
 
It is not the intent of HB 44 to differentiate between measurement technologies, only the intended 
application.  
 
Doesn’t material selection fall under measurement technology?  
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Where do you draw the line on NTEP lab decisions on the materials of construction?  
 
The manufacturers believe that the answer to the question is in the LONG history of meters themselves.  
There are hundreds of thousands of meters in service in the United States used for direct sales (i.e., home 
heating oil delivery, loading rack wholesale deliveries, aircraft refueling, agriculture chemical deliveries, 
etc.).  These meters are verified routinely by the local W&M agencies, if problems are detected (accuracy 
out of range) then they are taken out of service. 
 
Summary: 
 
The meter manufacturers make determination of materials of construction 
 
Meter manufacturers make the determination of what particular attributes of a meter enable it to be 
considered as part of a family. 
  
 
Questions that need to be answered in order to make an informed decision: 
 
1.) Is there a real world problem that requires a solution by the inclusion of a new section specifically 

aimed at materials in Pub 14?  
 
2.) Is there an inequity in the market, facilitation of fraud? 
 
One of the NTEP laboratories stated that during an evaluation of a mass flow meter the performance was 
different for two meters with different “tube” materials.  Two mass flow meter manufacturers stated that if 
both meters were calibrated for the product be measured there should be no difference in performance due 
to “tube” material.  Another laboratory stated that the permanence test of a meter conducted after 30 days is 
not a true indicator of long term permanence.  Another member stated that NTEP should be interested in 
testing key characteristics and metrologically significant components. 
                                   
Conclusion:  The Sector agreed that the best approach for resolving the issue, of what components are 
“metrologically significant” and require additional evaluation, was to include the discussion and 
development of a proposal for Sector consideration in the tasks of the working group formed to develop a 
new family product table approach, as discussed in agenda item 5. 
                                                                
Additional Items Added at the Meeting 
  
14.  Number of Tests Required for Permanence Test  
 
Source:  Endress & Hauser Flowtec AG  
 
Background/Discussion:  An application was submitted for evaluation of mass flow meter.  During the 
initial test not only was the meter was tested and met all requirements for the 10 to 1 turn down ratio but, it 
also passed at 12 to 1.  Following the required time and throughput the permanence testing was conducted.  
The meter passed testing for the 10 to 1 turndown ratio but failed at the 12 to 1 ratio.  The question was. 
Should a CC be issued for the meter limited to only a 10 to 1 turn down ratio or should the device fail and 
testing begin over. 
 
Conclusion:  The Sector discussed the issue at length and agreed that the device should have a CC issued 
for the required 10 to 1 turndown ratio.  During the meeting the Sector proposed changes to Publication 14 
as shown below to clarify how this situation should be addressed if it happened again in the future.   The 
Sector agreed to forward its recommendations to the NTEP Committee for consideration at the 2007 
NCWM Interim Meeting. 
 
Publication 14 Page - LMD – 64  
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Permanence Test Procedures For Meters 
 
A. Field Evaluation and Permanence Test of New-Design Meters  
 In Retail Motor Fuel Dispensers 
 
All new-design meters are subject to a permanence test.  If a meter is the same as one in a previously tested 
dispenser, a permanence test is not required. NTEP reserves the right to require a permanence test based on 
the result of the initial examination. 
 
Initial Examination 
 
1. All meters of the new type ------------------------- 
 
2. At least one meter -------------- 
 
3. All meters must -------------- 
 
4. Repeatability - When consecutive ------------------------- 
 
Subsequent Examination 
 
1. Following the period of use, the tests listed above are to be repeated.  All results within the range 

of flow rates to be included on the certificate of conformance must be within the acceptance 
applicable tolerances.  Extended flow range testing performed at the manufacturers’ discretion 
may be included on the certificate of conformance provided the results are within the acceptable 
tolerances. 

 
2. The examination ------------------------------- 
 
3. Five tests ----------------------------------- 
 
4.  Repeatability - When consecutive ------------------------------- 
 
C. Field Evaluation and Permanence Test for Vehicle-Tank; Except for LPG, 

Cryogenic and CO2 Meters 
 
The following tests are considered ----------------------------- 
 
Only one meter is required -------------------------------- 
 
Following the period of use, the tests listed above are to be repeated.  All results within the range of flow 
rates to be included on the certificate of conformance must be within the acceptance applicable tolerances.  
Extended flow range testing performed at the manufacturers’ discretion may be included on the certificate 
of conformance provided the results are within the acceptable tolerances. 
 
 
D. Initial Evaluation and Permanence Tests for Wholesale Positive Displacement (PD) 
Meters  
 
The following tests are considered to be appropriate for metering systems on Wholesale PD Meters: 
 
1. Four test drafts at each of five flow rates. 
 
2. Only one meter --------------------------- 
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3. Following the period of use, the tests listed above are to be repeated.  All results within the range 

of flow rates to be included on the certificate of conformance must be within the acceptance 
applicable tolerances.  Extended flow range testing performed at the manufacturers’ discretion 
may be included on the certificate of conformance provided the results are within the acceptable 
tolerances. 

 
 
 
 
 
E. Field Evaluation and Permanence Test for LPG and Cryogenic Meters 
 
The following tests are considered to be appropriate for metering systems on LPG and cryogenic meters: 
 
1. Four test drafts at each of five flow rates. 
 
Only one meter is required ----------------------------------- 
 
Following the period of use, the tests listed above are to be repeated.  All results within the range of flow 
rates to be included on the certificate of conformance must be within the acceptance applicable tolerances.  
Extended flow range testing performed at the manufacturers’ discretion may be included on the certificate 
of conformance provided the results are within the acceptable tolerances. 
 
Repeatability on LPG & NH3 Meters (Code Reference T.3.) 
 
When multiple tests -------------------------- 
 
Tests of Automatic Temperature Compensating Systems - LPG & NH3 Meters 
 
The difference between ----------------------------- 
 
F. Field Evaluation and Permanence Test for LPG Vapor Meters 
 
The following tests are to be run on an LPG vapor meter as part of the permanence test: 
 
1.  Three tests at the maximum discharge rate. 
 
2. Three slow-flow tests. 
 
3. One low-flame test. 
 
Only one meter will be required -------------------------------- 
 
Following the period of use, the tests listed above are to be repeated.  All results within the range of flow 
rates to be included on the certificate of conformance must be within the acceptance applicable tolerances.  
Extended flow range testing performed at the manufacturers’ discretion may be included on the certificate 
of conformance provided the results are within the acceptable tolerances. 
 
 
G. Repeatability on Milk Meters (Code Reference N.4.1.1. and T.3.) 
 
Technical Advisors Note:  At the Meeting, Section G. was identified for inclusion in the recommended 
changes; however, it speaks only to repeatability.  Publication 14 does not have a section on Field 
Evaluation and Permanence Tests for Milk Meters other than vehicle-tank.   
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H. Field Evaluation and Permanence Test for Turbine Meters 
 
The following tests are considered to be appropriate for turbine meters: 
   
1. Meters tested in a laboratory -------------------------- 
 
2. At least one meter is required for each product type for the initial test. 
 
3. If the meter is to be ---------------------------- 
 
4. To indicate meter performance ---------------------- 
 
5. Following the initial test, -------------------------------------- 
 
6. Following the period of use, the tests listed above are to be repeated.  All results within the range 

of flow rates to be included on the certificate of conformance must be within the acceptance 
applicable tolerances.  Extended flow range testing performed at the manufacturers’ discretion 
may be included on the certificate of conformance provided the results are within the acceptable 
tolerances.  Following evaluation of test data and analysis of the data presented by the 
manufacturer for meter performance over temperature and viscosity ranges, the evaluating 
laboratory may require additional testing prior to issuing a Certificate of Conformance for the 
meter. 

 
I. Field Evaluation and Permanence Tests for Mass Flow Meters 
 
The following tests are considered to be appropriate for mass flow meters: 
 
Type evaluation.  The gravimetric test method shall -------------------------------------- 
 
Test Data.  Meters tested in a laboratory environment will ---------------------------------- 
 
Following the initial test, the meters will be placed into service for the permanence test.  The minimum 
throughput criterion recommended for these meters are 60 days, or 2000 x maximum rated flow in units per 
minute.  Following the period of use, the tests listed above are to be repeated.  All results within the range 
of flow rates to be included on the certificate of conformance must be within the acceptance applicable 
tolerances.  Extended flow range testing performed at the manufacturers’ discretion may be included on the 
certificate of conformance provided the results are within the acceptable tolerances. 
 
 
 
15. Permanence Tests for RMFD 
 
Source:  Gilbarco  
 
Background/Discussion:   During a recent evaluation the measuring element from a device with an 
existing CC was installed in a new frame.  For the permanence test the evaluator required a throughput of 
20,000 gal and a minimum of twenty days use before conducting the follow up tests.  The manufacturer 
believes that the permanence criteria for RMFDs in Publication 14 should be separated into a 20 day 
requirement for electronics and a 20,000 gal throughput for metering elements.  The Meter Manufacturers 
Association (MMA) developed a proposal to modify Publication 14 to distinguish between electronics and 
measuring elements and between elements covered by an existing CC and new equipment being evaluated 
for the first time. 
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Conclusion:  The Sector reviewed the MMA’s propose changes and agreed to forward them to the NTEP 
Committee with the recommendation that they be approved as revisions to the 2007 Edition of Publication 
14.   
 
Publication 14 Page - LMD – 65 
 
A. Field Evaluation and Permanence Test of New-Design Meters  
 In Retail Motor Fuel Dispensers 
 
All new-design meters are subject to a permanence test.  If a meter is the same as one in a previously tested 
dispenser, a permanence test is not required. NTEP reserves the right to require a permanence test based on 
the result of the initial examination. 
 
Initial Examination 
 
1. All meters of the new type ------------------------- 
 
2. At least one meter -------------- 
 
3. All meters must -------------- 
 
4. Repeatability - When consecutive ------------------------- 
 
Subsequent Examination 
 
1. All meters of the new type installed at the type evaluation location must perform within 

acceptance tolerance throughout the time and volume period specified below. 
 
2. The examination will be conducted no sooner than 20 days after the initial examination and not 

before the previously chosen meters have measured at least 20 000 gallons for throughput testing. 
The examination will be conducted as applicable:  
 
• No sooner than 20 days for electronic changes of metrological significance.  

 
• 20,000 gallons for throughput testing for mechanical changes of metrological 

significance. 
 

3. Five tests ----------------------------------- 
 
4.  Repeatability - When consecutive ------------------------------- 
 
B. Field Evaluation Test of Previously Evaluated Components Retail Motor-Fuel 

Dispensers Using Different Previously Evaluated Meters 
 

Different Previously Evaluated Meter   
 
Previously evaluated dispensers using a previously type evaluated meter and indicator (register) will be 
subject to an initial test.  Based on the test results of the initial test, NTEP may require a permanence test. 
 
Nonmetrological Changes 
 
An administrative review shall be conducted to issue a new CC or revise an existing CC for previously 
evaluated devices because of non metrological changes.  Based on the results of the administrative review, 
NTEP may require an initial test. 
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National Type Evaluation Technical Committee 
Measuring Sector Annual Meeting 

Agenda 
October 20-21, 2006, Annapolis, MD 

 
 

1. Recommendations to Update NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 
Source:  NIST/WMD 
 
Background:  The 92nd National Conference on Weights and Measures (NCWM) adopted the following 
items that will be reflected in the 2008 Edition of NIST Handbook 44 (HB 44) and NCWM Publication 14. 
These items are part of the agenda to inform the Measuring Sector (MS) of the NCWM actions and 
recommend changes to NCWM Publication 14. 
 
Recommendation: The Sector reviewed following changes to Publication 14 based on changes to NIST 
HB 44:  
 
A. Checklist and Test Procedures (LMD – 28 ) 
 
Code Reference:  S.1.2.3.  Value of Smallest Unit 
7.24. The value of the quantity division shall not exceed the equivalent of 

one pint 0.5 L (0.1 gal) on retail devices with a flow rate of 
750 L/min (200 gal/min) or less

Yes �  No �  N/A � 

. 
 

B. Checklist and Test Procedures (LMD – 30) 
 

Code Reference:  S.1.6.5.6., Display of Quantity and Total Price, Aviation Refueling Applications 

7.41. S.1.6.5.6. Display of Quantity and Total Price, Aviation Refueling 
Applications.  

(a)  The quantity shall be displayed throughout the 
transaction.   

(b)  The total price shall also be displayed under one of the 
following conditions: 

i.   The total price can appear on the face of the dispenser or 
through a controller adjacent to the device. 

ii.   If a device is designed to continuously calculate and 
display the total price, it shall be displayed for the 
quantity delivered throughout the transaction. 

Yes �  No �  N/A � 

(c)  The total price and quantity shall be displayed for at least 
5 minutes or until the next transaction is initiated by 
using controls on the device or other customer-activated 
controls.   
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(d)  A printed receipt shall be available and shall include, at a 
minimum, the total price, quantity, and unit price. 

 
C.  Checklist and Test Procedures (LMD – 32) 
 
Code Reference: S.2.2.1. Multiple Measuring Devices with a Single Provision 
for Sealing 

 

9.6 A change to the adjustment of any measuring element shall be 
individually identified. 

Yes �  No �  N/A � 

Note:  Examples of acceptable identification of a change to the adjustment of a 
measuring element include, but are not limited to,: 

 

 (a) a broken, missing, or replaced physical seal on an individual 
measuring element, 

 

 (b) a change in a calibration factor for each measuring element,  
 (c) display of the date of or the number of days since the last calibration 

event for each measuring element or
 

, 
 (d) a counter indicating the number of calibration events per measuring 

element. 
 

Note (2):  S.2.2.1. will be removed in the 2010 edition of Handbook 44 when General Code paragraph 
G-S.8.1. Multiple Weighing or Measuring Elements with a Single Provision for Sealing becomes 
effective. 
 
D. Checklist and Test Procedures (LMD – 33,34) 
 
10. Discharge Lines and Discharge Line Valves  
Code Reference:  S.3.1.  Diversion of Measured Liquid  
This paragraph does not apply to devices that comply with Paragraph S.3.2.  
To prevent fraudulent practices, no means for which any measured liquid can be diverted from the 
measuring chamber or the discharge line of a device shall be available. 
A device may have two or more delivery outlets if there are automatic means to 
insure that: 

Yes �  No �  N/A � 

 a.     liquid can flow from only one outlet at a time, and  
 b.     the direction of liquid flow is definitely and conspicuously indicated.  
10.1. Except as identified above, it shall not be possible to divert measured 

liquid from the measuring chamber or the discharge line of the device. 
Yes �  No �  N/A � 

10.2. Two or more delivery outlets may be installed if there are automatic 
means to ensure that liquid can flow from only one outlet at a time, and 
the direction of flow for which the mechanism may be set at any time is 
definitely and conspicuously indicated. 

Yes �  No �  N/A � 

10.3. Except as identified above, an manually controlled outlet that may be 
opened for purging or draining the measuring system or for recirculating, 
if recirculation is required in order to maintain the product in a 
deliverable state, suspension shall be permitted only when the system 
is measur ing food pr oducts, or  agr i-chemicals, biodiesel, or  biodiesel 
blends.  Effective automatic

Yes �  No �  N/A � 

 means shall be provided to prevent passage 
of liquid through any such outlet during normal operation of the 
measuring system and to inhibit meter indications (or advancement of 
indications) and recorded representations while the outlet is in operation. 
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E. Checklist and Test Procedures for Specific Criteria for Vehicle Tank Meters  

(LMD – 44)  
 
Checklist and Test Procedures for Specific Criteria for Vehicle Tank Meters 
 
Code Reference S.2.5. Automatic Temperature Compensation for Refined Petroleum Products 

Primary Elements 24.  
24.12. 

 

A device may be equipped with an automatic means for adjusting the 
indication and registration of the measured volume of product to the 
volume at 15 °C for liters or the volume at (60 °F) for gallons and 
decimal subdivisions or fractional equivalents thereof where not 
prohibited by state law. 

 

24.13 On a device equipped with an automatic temperature-compensating 
mechanism that will indicate or record only in terms of liters (gallons) 
compensated to 15 °C (60 °F), provision shall be made for deactivating 
the automatic temperature-compensating mechanism so the meter can 
indicate and record, if it is equipped to record, in terms of the 
uncompensated volume. 

Yes �  No �  N/A � 

24.14 A device equipped with automatic temperature compensation shall 
indicate or record, if equipped to record, both the gross 
(uncompensated) and net (compensated) volume for testing purposes.  
I t is not necessar y that both net and gr oss volume be displayed 
simultaneously. 

 

Yes �  No �  N/A � 

26 Measuring Element 
Code Reference:  S.2.2. Provision for Sealing 
26.3. The adjusting mechanism shall be readily accessible to affix a security seal. Yes �  No �  N/A � 
Code Reference:  S.2.5.4. Provision for Sealing Automatic Temperature-Compensating Systems 
26.4 Adequate provision shall be made for an approved means of 

security (e.g., data change audit trail) or physically applying 
security seals in such a manner that an automatic 
temperature-compensating system cannot be disconnected and 
no adjustment may be made to the system. 

Code Reference:  S.2.4. Zero Set-Back Interlock, Vehicle-Tank Meters, 
Electronic 

Yes �  No �  N/A � 

 

26.45 Except for vehicle-mounted metering systems used solely for the delivery 
of aviation fuel, a device shall be so constructed that after individual or 
multiple deliveries at one location have been completed, an automatic 
interlock system shall engage to prevent a subsequent delivery until the 
indicating and, if equipped, recording elements have been returned to their 
zero position.  For individual deliveries, if there is no product flow for 3 
minutes, the transaction must be completed before additional product flow 
is allowed. The 3-minute timeout shall be a sealable feature on an indicator. 
 

Yes �  No �  N/A � 
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Code Reference S.2.5.5. Temperature Determination with Automatic Temperature Compensation 
26.6 

 

For test purposes, means shall be provided (e.g., thermometer well) to 
determine the temperature of the liquid either: 

(a) 
 

in the liquid chamber of the meter, or 

(b) immediately adjacent to the meter in the meter inlet or discharge 
line. 

Yes �  No �  N/A � 

 
28 Marking Requirements 
Code Reference:  
28.4. 

S.5.6.  Temperature Compensation for Refined Petroleum Products. 
If a device is equipped with an automatic temperature compensator, 
the primary indicating elements, recording elements, and recorded 
representations shall be clearly and conspicuously marked to show that 
the volume delivered has been adjusted to the volume at 15 °C for liters 
or the volume at 60 °F for gallons and decimal subdivisions or 
fractional equivalents thereof. 

Yes �  No �  N/A � 

Field Evaluation and Permanence Tests for Metering Systems 
 

(Section C. below is part of agenda item E.) 
 
C. Field Evaluation and Permanence Test for Vehicle-Tank Meters, Except LPG, 

Cryogenic, and CO2  
 
The following tests are considered to be appropriate for vehicle-tank metering systems: 
 

• Four test drafts at each of five flow rates. 
• One vapor or air eliminator (product depletion) test. 

 
Note:  The normal test of a measuring system shall be made at the maximum discharge rate that may be 
anticipated under the conditions of the installation.  Any additional tests conducted at flow rates down to 
and including one-half of the sum of the maximum discharge flow rate and the rated minimum discharge 
flow rate shall be considered normal tests.  (Code reference N.4.1.) 
 
Only one meter is required for the initial test, and after the test, the meter will be placed into service for the 
permanence test.  The minimum throughput criterion for these meters is the maximum rated flow in units 
per minute x 2000.  
 
Following the period of use, the tests listed above are to be repeated.  All results within the range of flow 
rates to be included on the certificate of conformance must be within the applicable tolerances.  Extended 
flow range testing performed at the manufacturer's discretion may be included on the certificate of 
conformance provided the results are within the acceptable tolerances. 
 
 
 
Tests of Automatic Temperature Compensating Systems (Code Reference T.2.1.) 
 

 

The difference between the meter error (expressed as a percentage) for results determined with 
and without the automatic temperature-compensating system activated shall not exceed: 

 
(a) 0.4 % for mechanical automatic temperature-compensating systems; and 
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(b) 0.2 % for electronic automatic temperature-compensating systems. 

 

The delivered quantities for each test shall be approximately the same size.  The results of each 
test shall be within the applicable acceptance or maintenance tolerance. 

 
Repeatability on Vehicle-Tank Meters (Code Reference T. 3.) 

 

When multiple tests are conducted at approximately the same flow rate, the range of the test 
results for the flow rate shall not exceed 40 % of the absolute value of the maintenance tolerance, 
and the results of each test shall be within the applicable tolerance. This tolerance does not apply 
to the test of the automatic temperature-compensating system. 

 

Tests for repeatability shall include a minimum of three consecutive test drafts of approximately 
the same size and be conducted under controlled conditions where variations in factors, such as 
temperature, pressure, and flow rate, are reduced to the extent that they will not affect the 
results obtained.  

Conclusion:  The Sector agreed to forward Items 1A through E to the NTEP Committee for addition to 
Publication 14. 
 
Carryover Items: 
 
2. Table of Key Characteristics of Products in Family Products Table for Meters 

 
Source:  NTEP Director 
 
Background:  Prior to the 2006 Sector Meeting the NTEP director, Steve Patoray, submitted the following 
comments for Sector consideration.  
 

 “This is a developing item. Probably all of you reading this know more about this topic than I ever 
will. I have had discussions with several different people on this topic over the past several months. 
The Product Family Table in NCWM Publication 14 has been improved over the past several years. 
Currently, Mass Flow Meters have a key characteristic of specific gravity. PD meters have a key 
characteristic of viscosity. We list in the table numbers. However, these numbers are without reference. 
These are normally tied to some temperature. None is listed. Also, there is no cross reference for 
anyone to identify what products might fall within those ranges. I had a very difficult time finding 
specific information on even some very basic products that we normally use in evaluations. Several of 
the folks on the Sector helped locate various tables and charts to help ID these values. The information 
in these charts varies for the "same" product.  
 
As an example of the potential confusion, there are both dynamic (absolute) and kinematic viscosity. 
The values for these are not the same for the same product, the unit for these, respectively, is 
CentiPoises and CentiStokes.  
 
Quoting from the Engineering Tool Box: The viscosity of a fluid is highly temperature dependent and 
for either dynamic or kinematic viscosity to be meaningful, the reference temperature must be quoted.  
 
In the Table on page LMD-3 there are numbers for both Viscosity and Specific Gravity but no 
temperatures. While S.G. may not be as temperature dependent, some reference should still be cited.  
 
To expand on this in the table in Pub 14 on page LMD-3, we have Test C which just states viscosity, 
while Test E states specifically kinematic viscosity. This may be very important for the device that 
uses these tests, but I would suggest that it be clarified and consistent. The use of just the term 
"viscosity" could be misinterpreted.  
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What I am proposing is that this group consider listing specific values

 

 for each of the typical products 
listed in this table. It may need to be a separate table. With this information, the NTEP evaluator would 
then be able to look to the chart and find the correct value for the critical characteristic. This could be 
listed on the CC and the range could clearly be identified. Additional products could be added as 
necessary when used for an evaluation. The main point is that the same values will be used. 

Also, there are four different product groups for crop chemicals. Without further information, this can 
lead to confusion. 
 
Trying to follow all of the special notes is very difficult.  
 
There still seem to be product families that are based on some other factor that is not specified, not just 
viscosity or specific gravity (first page of table).  Many of the different products' values overlap.  
 
This should be enough to get the discussion started. I hope that I have been clear in the fact that I 
would like to see this table continue to be revised and if possible condensed.” 

  
 At the 2006 meeting, the Sector discussed the NTEP director’s concern and explored the concept of having 
a table of additional product characteristics beyond what is currently in the product family table.  The 
Sector considered appointing a separate work group to develop this item for presentation and discussion at 
the next meeting.  The Sector ultimately agreed that further development of key characteristics should be 
included in the tasks of the work group formed to develop a new product family table approach, as 
discussed in the 2006 agenda Item 5. 
 
Work Group (WG) Recommendation:  The Product Family Table from Pub 14 has been reviewed and 
reorganized by the work group as shown below. The new table removes the named liquids and focuses on 
the influence factors for the mass, magnetic, positive displacement, and turbine flowmeters. 
 
There remains a need to list the liquids describing the viscosity, specific gravity, and conductance. 
 

Product 
Family  Flowmeter Test Requirements 

 

Normal 
Liquids  

 

 
Magnetic Flowmeters – Use Test F  

 
Mass Flowmeters – Use Test B 

 
Positive Displacement Flowmeters – Use Test C 

 
Turbine Flowmeters - Use Test E 

Other Flowmeter Types – Use Test A  

Heated 
Products 
(above 
50 °C) 

 
Mass Flowmeters – Use Test D 

 
Positive Displacement Flowmeters – Use Test D 

Other Flowmeter Types – Use Test A  
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Compressed 
Liquids  

Mass Flowmeters – Use Test D 

 
Positive Displacement Flowmeters – Use Test D 

 
Turbine flowmeters – Test E 

Other Flowmeter Types – Use Test A  

Cryogenic 
Liquids and 

 

Liquefied 
Natural Gas  

 
Mass Flowmeters – Use Test D 

 
Positive Displacement Flowmeters – Use Test A 

 
Turbine flowmeters – Test D 

Other Flowmeter Types – Use Test A 

Compressed 
Gases  

 
Mass Flowmeters – Use Test D 

 
Not applicable to Positive Displacement Flowmeters  

 
Other Flowmeter Types – Use Test A 

Note: CNG is only included in Section 3.37 Mass Flow Meters of Handbook 44  
 

 
Tests to be Conducted  

 
Test A – Products must be individually tested and noted on the Certificate of Conformance. 

 

Test B - To obtain coverage for a range of products within a family:  Test with one product having a 
low specific gravity; test with a second product having a high specific gravity.  The Certificate of 
Conformance will cover all products in the family within the specific gravity range tested. 

 

Test C - To obtain coverage for a range of products within a family:  Test with one product having a 
low viscosity; test with a second product having a high viscosity.  The Certificate of Conformance will 
cover all products in the family within the viscosity range tested. 

 
Test D – To obtain coverage for a product family:  Test with one product in the product family. 

 

Test E – To obtain coverage for a range of products within a family:  Test with one product having a 
low kinematic viscosity; test with a second product having a high kinematic viscosity.  The Certificate 
of Conformance will note coverage for all products in the family within the kinematic viscosity range 
tested. 

 

Test F – To obtain coverage for a range of products within a family:  Test with one product having a 
specified conductivity.  The Certificate of Conformance will note coverage for all products in the 
family with conductivity equal to or above the conductivity of the tested liquid. 
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Product 
Family  Typical Products1 

Viscosity5 
(Centipoise) 
(Centistokes) 

Specific 
Gravity2 

Normal 
Liquids  

 
 

Diesel Fuel3, Distillate, Gasoline4, Fuel Oil, 
Kerosene, Light Oil, Spindle Oil, Lubricating Oils, 

SAE Grades, Bunker Oil, 6 Oil, Crude Oil, Asphalt, 
Vegetable Oil, Biodiesel above B20,  Avgas, Jet A, 
Jet A-1, Jet B, JP4, JP5, JP7, JP8, Cooking Oils, 
Sunflower Oil, Soy Oil, Peanut Oil, Olive Oil, etc. 

 
Acetates, Acetone, Esters, Ethylacetate, Hexane, 

MEK, Naphtha, Toluene, Xylene, etc. 
 

Carbon Tetra-Chloride, Methylene-Chloride, 
Perchloro-Ethylene, Trichloro-Ethylene, etc. 

 
Ethanol, Methanol, Butanol, Isopropyl, Isobutyl, 

Ethylene glycol, Propylene glycol, etc. 
 

Tap, Deionized, Demineralized, Potable, 
Nonpotable Water 

 
Nitrogen Solution; 28%, 30% or 32%; 20% Aqua-

Ammonia; Urea; Ammonia Nitrate; N-P-K 
solutions; 10-34-0; 4-10-10; 9-18-9; etc. 

 
Herbicides: Round-up, Touchdown, Banvel, 

Treflan, Paraquat, Prowl, etc 
 

Fungicides, Insecticides, Adjuvants, Fumigants 
 

Dual, Bicep, Marksman, Broadstrike, Doubleplay, 
Topnotch, Guardsman, Harness, etc. 

 
Fungicides 

 
Micronutrients 

 
3-10-30; 4-4-27, etc. 

 
Liquid Molasses; Molasses plus Phos Acid and/or 

Urea; etc. 
Sulfuric Acid, Hydrochloric Acid, Phosphoric Acid, 

etc. 

0.3 to 2500 
0.44 to 2270 

0.6 to 
1.85 

Heated 
Products 

(above 50 °C) 
Bunker C, Asphalt, etc.  0.8 to 1.2 
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Product 
Family  Typical Products1 

Viscosity5 
(Centipoise) 
(Centistokes) 

Specific 
Gravity2 

Compressed 
Liquids  

LPG, Propane, Butane, Ethane, Freon 11, Freon 12, 
Freon 22, etc. 

 
Anhydrous Ammonia 

Note: If a meter is certified for anhydrous ammonia 
the same meter type may also be certified for LPG 

without further testing 

 
0.1 to 
0.77 

Cryogenic 
Liquids and 

Liquefied 
Natural Gas  

Liquefied Oxygen, Nitrogen, etc.  0.07 to 
1.4 

Compressed 
Gases  Compressed Natural Gas  0.6 to 0.8 

 
Discussion/Conclusion:  The WG presented their work to date and received comments and 
recommendations.  One member stated his belief that the statement in the table that the Compressed 
Liquids Family was not applicable to positive displacement meters should be removed.  If a manufacturer is 
able to produce a positive displacement meter that will measure compressed liquids appropriately, they 
should not be restricted from doing so.  The WG will continue to develop the item for presentation and 
discussion at the next meeting.  The WG will also look at identifying the units of measure and reference 
temperatures as appropriate for various products in the table. 
 
3. NTEP Checklist for Water Meters in Submetering Applications 
 
Source:  NTEP Director 
 
Background/Discussion: The NTEP Committee asked the MS to consider and develop a checklist for 
residential water meters. These devices will most likely be used for submetering. Several states have 
recently contacted NTEP regarding these devices. California already has evaluation and certification of 
these devices in their state. It is recommended that the Sector review the procedures used by California and 
rework them into a format acceptable to NCWM Publication 14.  
 
Comments from the California NTEP laboratory: 
 
I have found a word version of the water meter checklist and test procedure and copied the specific section. 
This is used as an EPO for field enforcement, but the same guidelines are followed in type approval.  Three 
tests at three flow rates are performed and repeability is verified.  The basic form can be printed and used 
for water meter tests. This follows HB 44 sections 1.10. and 3.36. 
 
In type evaluation California uses a procedure (not a checklist) for the evaluator, which starts with an 
application review and other directives not pertinent to actual testing. An electronic form is available which 
is specific for the California provers. California follows the testing criteria of the EPO.  The electronic form 
could probably be formatted to the Pub 14 format. 



2007 MS Summary 12-6-07RCS.doc 

 11 

 
The California type evaluation checklist for Domestic Cold Water Meters was included as Appendix  C of 
the 2006 meeting agenda. 

 
At its 2006 meeting, the Sector agreed that the best approach for developing a Publication 14 checklist for 
water meters would be the utilization of a WG made up of technical experts and other interested parties.  
The members present at the meeting who volunteered to serve on the WG were: Dan Reiswig, California 
NTEP Laboratory; Jim Welch, Measurement Canada; and Rodney Cooper, Actaris Neptune.  The Sector 
Chairman, Mike Keilty will also invite participation by water meter manufacturers AMR, Badger Meter, 
and Neptune water meter division. 
 
At the time of development of the 2007 meeting agenda no information had been received from the WG.  
Following distribution of the initial agenda the California NTEP Laboratory submitted a draft checklist 
based on Handbook 44 that is used in their lab.  The Sector reviewed the draft checklist to determine if it 
should be submitted to the NTEP Committee for inclusion in Publication 14 with or without modification   
as shown in Appendix D. 
 
Conclusion:  The Sector reviewed the checklist submitted by the California NTEP laboratory.  The NTEP 
director stated that the draft checklist needs to be formatted for inclusion in Publication 14.  The NTEP 
director and the California laboratory will convert the checklist into the proper format and submit it to the 
members with a ballot for approval prior to forwarding to the NTEP Committee for inclusion in 
Publication 14. 
 
4. NTEP Checklist for LPG Vapor Meters in Submetering Applications 
 
Source: NTEP Director 
 
Background/Discussion:  The NTEP Committee asked the MS to consider and develop a checklist for 
residential water meters. These devices will most likely be used for submetering. Several states have 
recently contacted NTEP regarding these devices. California already has evaluation and certification of 
these devices in their state. It is recommended the Sector review the procedures used by California and 
rework them into a format acceptable for NCWM Publication 14.  
 
The California type evaluation checklist for LPG vapor meters was included as the Appendix D of the 2006 
meeting agenda.  
 
At its 2006 meeting, Sector agreed the best approach for developing a Publication 14 checklist for LPG 
vapor meters would be the utilization of a WG made up of technical experts and other interested parties.  
Dan Reiswig, California NTEP Laboratory, will provide a list of vapor meter manufacturers to be contacted 
for participation in the WG. 
 
 At the time of development of the 2007 meeting agenda no information had been received from the WG. 
At the meeting, the Sector reviewed a recommendation and considered changes to Publication 14 deemed 
appropriate. 
 
Conclusion: After reviewing a draft presented by the California NTEP laboratory, the Sector agreed that 
“LPG” in the title should be changed to  “Hydrocarbon Gas” so that the measurement of  natural gas would 
be included.  The California NTEP laboratory and the NTEP director will continue to develop this checklist 
for presentation and discussion at the next Sector meeting. 
 
5. Testing Meters Made of Different Metals 
 
Source:  California NTEP Laboratory 
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Discussion/Background:  The California NTEP Laboratory is conducting an NTEP evaluation of a family 
of meters using multiple products in different product families.  The meter family includes meters made of 
aluminum and stainless steel.  Because Publication 14 does not specifically address this scenario, the 
laboratory is asking for input from the Sector before testing starts. 
 
At the 2006 meeting the Sector discussed the scenario described above.  The following proposal was 
offered as a possible solution.  The Sector reviewed the proposal for possible forwarding to the NTEP 
Committee for inclusion in Publication 14. 
 
Proposal:  Add a new Section F. to the Publication 14 Technical Policy as follows and renumber 
subsequent sections:  
 
U. Meters Made of Different Materials within the Same Family  
 
When multiple meters made of different materials within a meter family are submitted for 
evaluation all meters will be tested with at least one product from each product family to be included 
on the CC and at least one meter will be tested with the range of products required in the Product 
Family Table for the meter type (e.g., positive displacement, turbine, mass meter, etc.) submitted for 
evaluation. 
 
The MMA provided the following white paper for Sector consideration during the discussion: 
 
Meter Manufacturers Association 
 
Speaking as experienced manufacturers of PD Meters, Turbine Meters, and Mass Meters, it is our 
experience that the materials of construction do not affect the quality of measurement over the specified 
operating range of a particular metering technology, as these have been considered and accounted for 
during the design phase of the meter. 
 
It is the manufacturer’s responsibility to ensure that the meter meets type; additionally, material selection 
is the manufacturer’s responsibility and is typically driven by the requirements of chemical compatibility 
with the liquid products that are being measured or by industry regulations (e.g., non-ferrous meters for 
aircraft refueling). 
 
Materials are not selected or modified for reasons of accuracy.  The market does identify and eliminate the 
inferior products through the normal surveillance process as well as the manufacturer’s warranty process. 
 
It is normal industry practice to include material varieties such as stainless steel, aluminum, cast iron, 
plastic, etc., into one meter; for example, some of our PD meters have cast steel outer housings, stainless 
steel bearings, cast iron rotors, anodized aluminum blades or cast iron blades or plastic blades.  Non-ferrous 
aircraft meters will utilize aluminum cast components and SS bearings.  We manufacturer turbine meters 
with stainless steel housings and aluminum rotors.  The point being the measurement accuracy is a function 
of the manufacturing process, not the materials used. 
 
It is not the intent of HB 44 to differentiate between measurement technologies, only the intended 
application.  
 
Doesn’t material selection fall under measurement technology?  
 
Where do you draw the line on NTEP lab decisions on the materials of construction?  
 
The manufacturers believe that the answer to the question is in the LONG history of meters themselves.  
There are hundreds of thousands of meters in service in the United States used for direct sales (e.g., home 
heating oil delivery, loading rack wholesale deliveries, aircraft refueling, agriculture chemical deliveries, 
etc.).  These meters are verified routinely by the local W&M agencies, and if problems are detected 
(accuracy out of range) then they are taken out of service. 
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Summary:  The meter manufacturers make determination of materials of construction. Meter 
manufacturers make the determination of what particular attributes of a meter enable it to be considered as 
part of a family. 
  
Questions that need to be answered in order to make an informed decision: 
 
1.) Is there a real world problem that requires a solution by the inclusion of a new section specifically 

aimed at materials in Pub 14?  
 
2.) Is there an inequity in the market, facilitation of fraud? 
 
One of the NTEP laboratories stated that during an evaluation of a mass flow meter the performance was 
different for two meters with different “tube” materials.  Two mass flow meter manufacturers stated that if 
both meters were calibrated for the product being measured there should be no difference in performance 
due to “tube” material.  Another laboratory stated that the permanence test of a meter conducted after 30 
days is not a true indicator of long-term permanence.  Another member stated that NTEP should be 
interested in testing key characteristics and metrologically significant components. 
                                   
After further discussion at the 2006 meeting, the Sector agreed that the best approach for resolving the 
issue of what components are “metrologically significant” and require additional evaluation was to include 
the discussion and development of a proposal for Sector consideration in the tasks of the WG formed to 
develop a new Family Product table approach, as discussed in agenda Item 5. 
 
Recommendation/ Discussion:  At the time of development of the 2007 meeting agenda no information 
had been received from the WG nor was any formal update presented at the meeting. One industry member 
suggested the item be withdrawn.  The Sector technical advisor cautioned the group that withdrawing the 
item would not resolve the question as to whether or not a change in material used in the construction of a 
meter would require that the model be resubmitted for NTEP evaluation in order to maintain a valid CC.  
The manufacturers present at the meeting met following the conclusion of the first day’s agenda and came 
back with some suggestions for resolving the problem.  One suggestion was for the manufacturer to submit 
a drawing listing material used, similar to what is done with Underwriters Laboratories, Inc. (UL), who 
evaluates or tests what they consider to be the worst case.  Another suggestion was to include ASTM 
specifications for the original material and any replacement material.  Some of the NTEP laboratories 
believed that changing material constitutes a change of design and, therefore, requires a new model 
designation. 
 
Conclusion:  The Sector was not able to reach a consensus on this item, and it will be carried over for 
further development and consideration at the next Sector meeting. 
 
New Items: 
 
6. Revise NTEP Policy F “New Product Applications for Meters” 
 
Source: Endress and Hauser  
  
Background/Discussion:  Publication 14 Policy F addresses "New Product Applications for Meters". 
Criteria 1 and Criteria 2 apply to an initial evaluation of a device where a new product family is added. 
However, when a device has been repeatedly evaluated, the entire range of meter sizes should be covered— 
not just one size larger and one size smaller.  
 
Researching past NTETC Sector reports, Endress and Hauser found little information regarding Policy F. 
One year there was a little discussion from an unidentified lab reporting that Policy F was a necessity for 
initially submitted devices. Criteria 2, which requires the new product fall within a less strict NIST 
Handbook 44 accuracy class than the most strict accuracy class covered by the existing COC, places a 

http://www.ul.com/�
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restriction upon devices previously tested and held to a high level of performance.   Endress and Hauser 
recommended that Criteria 2 be deleted from Policy F. 
 
The Sector was asked to consider the request to delete Criteria 2 from Policy F and develop a 
recommendation to the NTEP Committee.   
 
The NTEP laboratories discussed this item thoroughly.  The California lab submitted a proposal to reverse 
requirement 1 and 2 of Section “F” in Publication 14.  The laboratories were concerned that accuracy class 
should not be the only consideration for adding a new product to a CC.  The family products subgroups and 
a product’s physical characteristics should also be considered when determining what products can be 
added to an existing CC based on the testing of one additional product.   
 
At the Sector meeting, Endress and Hauser explained they recently experienced a problem with an NTEP 
laboratory’s interpretation of Section “F” during an evaluation.   The Sector discussed the issue at length 
and developed the chart shown below as a replacement to the current text in Section “F”. 
 
F. New Product Applications for Meters 
 
If a manufacturer wants to add a new product to an existing family of meters, the following criteria will be 
applied: 
 
1.  If the accuracy class in NIST Handbook 44 for the new product falls within the same NIST 

Handbook 44 accuracy class or a more strict accuracy class than the most strict accuracy class 
covered on the Certificate of Conformance, the entire range of meter sizes will be covered for the 
product tested. 

 
2.  If the accuracy class in NIST Handbook 44 for the new product falls within a less strict NIST 

Handbook 44 accuracy class than the most strict accuracy class covered by the Certificate, the new 
product will only be covered for the meters meeting the requirements of paragraph E, Meter Sizes 
to be Included on a Certificate of Conformance. 

 
Meter Sizes Covered when Adding a New Product 

Certificate 
Covers 

Test Tolerance Class 
H44 

Product 
Family Pub 14 

New 
Certificate 
Covers 

Example 
(to be added) 

Application for 
new CC 

1 meter Any Accuracy 
Class (Tolerance) 

Any Product 
Family 

Policy E.  

Range of Sizes 1 meter Same or New 
Accuracy Class 
with greater 
tolerance 

Same Product 
Family 

Current 
Range of 
Sizes + Policy 
E. 

 

Range of Sizes 1 meter New Accuracy 
Class with 
smaller tolerance 

Same Product 
Family 

Policy E.  

Range of Sizes 1 meter Any Accuracy 
Class  

New Product 
Family 

Policy E.  

Range of Sizes 
with 2 or more 
Accuracy 
Classes and1 2 or 
more Product 
Families 

1 meter Any Accuracy 
Class 

Any Product 
Family 

Current 
Range of 
Sizes + Policy 
E.  

 

If the product being added is from a family of products that has been previously subjected to the 
permanence test, then the requirement for a permanence test may be waived provided the initial test of the 
product being added meets following conditions: 
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a) the results of the initial test were not questionable; and 
b) multi-point calibration may not be used to add the new product.  
 
Conclusion:  The Sector agreed to forward the proposed changes to the NTEP Committee for approval and 
inclusion in Publication 14. 
 
7. Add Testing Criteria to NTEP Policy U “Evaluating electronic indicators submitted separate 

from a measuring element” 
 
Source: California NTEP Lab 
  
Background/Discussion:  Section U. allows for testing an indicator separate from a measuring element. 
Specific test criteria has not been developed for this section. 
 
Recommendation:  Develop and add specific criteria for testing an indicator separate from a measuring 
element for this section. California recommended using Canada's test criteria as a guideline to develop the 
tests as outlined  Appendices A, B, and C. 
 
Conclusion:  The Sector agreed the California NTEP laboratory should lead a WG to develop a specific 
test procedure for review at the next Sector meeting.  Members of the WG are Dave Rajala (Veeder Root 
Company), Rich Miller (FMC Measurement Solutions), Maurice Forkert (Tuthill Transfer Systems), Dmitri 
Karimov (Liqid Controls), Rodney Cooper (Actaris Neptune), and Ralph Richter (NIST). 
 
8. Next Meeting 
 
Background/Discussion:  The Sector discussed the date and location for its next meeting. 
 
Conclusion:  The Sector agreed that the 2008 meeting, should be held immediately prior to the Southern 
Weights and Measures Association Annual Meeting, that is tentatively scheduled for October 12 – 16, 
2008, at the Doubletree Hotel in Atlanta, Georgia. 
 
Additional Items as Time Allows: 
 
9. Temperature Compensation for Liquid-Measuring Devices Code 
 
Source: NCWM S&T Committee 
 
Background/Discussion:  The NCWM S&T Committee is considering a proposal to modify Section 3.30. 
Liquid-Measuring Devices (LMD) Code by modifying paragraphs S.2.6., S.2.7.1., S.2.7.3., N.4.1.1.(a) and 
(b), N.5., UR.3.6.1.1., and UR.3.6.1.2., to add new paragraphs S.1.6.8., S.2.7.2., S.4.3., UR.3.6.1.3., and 
UR.3.6.4., and to renumber other existing paragraphs as appropriate to recognize temperature compensation 
for retail devices as shown in Item 330-4 of the Final Report of the 2007 S&T Committee: 
 
Prior to the 2007 NCWM Interim Meeting, the Committee recognized via reports from the regional L&R 
committees and other sources that there was increasing support within the weights and measures 
community to address temperature compensation features for the retail sale of petroleum products in the 
Liquid-Measuring Devices Code.  In response to these concerns and to encourage uniformity in 
applications where temperature compensation is being used, the Committee developed this proposal to 
provide design and performance requirements and testing criteria for retail metering systems that 
incorporate temperature compensation capability.  The Committee was also concerned that if the current 
L&R Committee’s proposed language for the Method of Sale of Commodities in NIST HB 130 was 
adopted, retail motor-fuel devices could be placed in service with no guidelines in NIST HB 44 for type 
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approval and field testing.  The L&R proposed language would permit the temperature-compensated sale of 
petroleum products at all levels of distribution. 
  
At the Interim Meeting, the L&R Committee moved forward with a Method of Sale proposal containing 
permissive language for retail sales of petroleum products using automatic temperature compensation (see 
L&R Item 232-1). Although the Committee recognized that this S&T item was still not fully developed, it 
felt it could resolve the remaining issues in time for the NCWM Annual Meeting in July 2007; therefore, 
the Committee unanimously voted to make this item a “priority” Voting item as described in Section H of 
the Introduction of HB 44.  The Committee felt strongly that if the L&R item passed it was very important 
there be a corresponding S&T item that provided HB 44 guidance as described above.  Following the 
Committee vote, the Committee chairman went before the NCWM Board of Directors (BOD) for their 
input.  The BOD instructed the Committee to make this an information item.  Irrespective of the concerns 
about the timing of adoption of language in HB 130, after further deliberation the Committee concurred 
with the BOD and added the proposal to its agenda as an Information item.  The BOD further informed the 
Committee of its plan to form a steering committee to provide guidance and give support to both the S&T 
and L&R Committees on temperature compensation issues.  The Committee looks forward to working with 
the steering committee on this important issue.    
 
This item is still in development. Below are some of the issues the Committee is currently working on.  
 

Recorded Representations (S.1.6.7.):  What, if any, abbreviations are acceptable for devices 
equipped with ATC (e.g., gal at 60 ºF)? 
 
API Gravity: How should the API gravity be entered in the device and what API gravity should the 
inspector use during test?  Should an average API gravity be used (National or State)?  The Committee 
will work on gathering API data in order to resolve this issue. 
 
Difference between Net and Gross (T.4.): Is the current tolerance of 0.1 % (electronic) appropriate 
for field-testing of retail devices with ATC?  Will maintaining our current tolerances mean taking extra 
drafts to obtain a stable temperature?  The Committee will gather data concerning temperature 
measurement. 

 
The Committee will continue work on this issue and will seek input from the regions and other interested 
parties in the weights and measures community. 
  
Background/Discussion:  The Sector was asked, if time allowed, to review the proposed changes to the 
LMD code and provide comments and recommend changes to the NCWM S&T Committee. 
 
Conclusion:  The Sector did not have time to review this item during the meeting. 
 
List of Appendices: 
 
Appendix A – Measurement Canada Approval Procedure for Electronic Registers and Printers 
 
Appendix B – Measurement Canada Approval Procedure for Linearization Functions Incorporated  

in Measuring Instruments 
 
Appendix C – Measurement Canada Approval Procedure for Automatic Temperature Compensator 

Electronic Type 
 
Appendix D – Checklist and Test Procedures for Water Meters 
(Note: The appendices were distributed as separate documents with the 2007 Sector Agenda. Copies are 
available from NIST/WMD.) 
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Name Company/Agency Address Telephone # E-Mail Address 
Ross Andersen New York Bureau of Wts & Meas.  10B Airline Drive – Albany, NY 12235 518 457 3146 ross.andersen@agmkt.state.ny.us 
Mike  Belue Belue Associates 1319 Knight Dr - Murfreesboro TN 37128 615 867 1010 bassoc@aol.com 

Dennis Beattie Measurement Canada 
4th Floor 400 St Mary Ave -Winnipeg, Manitoba, Canada R3C 
4K5  204 983 8910 beattie.dennis@ic.gc.ca 

Jerry W. Butler North Carolina Dept of Agriculture 1050 Mail Service Center - Raleigh, NC 27699-1050 919 733 3313 Jerry.butler@ncmail.net 

Marc Butler 
Emerson Process Management Micro 
Motion 7070 Winchester Circle – Boulder, CO 80301 303 530 8562 marc.butler@emesonprocess.com 

Joe Buxton Daniel Measurement Control 19267 Hwy 301 N - Statesboro, GA 30461 912 489 0253 Joe.buxton@emersonprocess.com 

Judy Cardin 
Wisconsin Dept of Agriculture & 
Consumer Protection 

PO Box 8911, 2811 Agriculture Drive – Madison, Wisconsin 
53708-8911 608 224 4945  judy.cardin@datcp.state.wi.us 

Rodney  Cooper Actaris Neptune 1310 Emerald Rd - Greenwood SC 29646 864 942 2226 rcooper@greenwood.actaris.com 
Maurice Forkert Tuthill Transfer Systems 8825 Aviation Dr - Ft Wayne IN 46809 260 747 7529 mforkert@tuthill.com 
Mike Gallo Clean Fuel Technologies 140 Market Street - Georgetown, TX 78626 512 942-8304 mike.gallo@cleanfuelusa.com 
Paul Glowacki Murray Equipment, Inc. 2515 Charleston Place - Fort Wayne, IN 46808 260 484 0382 pglowacki@murrayequipment.com 
Norman Ingram  California Div. of Measurement Stds. 6790 Florin Perkins Road, Suite 100 Sacramento, CA 95828 916 229 3016 ningram@cdfa.ca.gov 
Gordon Johnson Marconi Commerce Systems Inc 7300 W Friendly Ave - Greensboro NC 27420 336 547 5375 gordon.johnson@gilbarco.com 
Michael Frailer Maryland Department of Agriculture 50 Harry S. Truman Parkway -  Annapolis, Maryland 21401 410 841 5790 michaelfrailer@comcast.net 

Jack Kane 
Montana Bureau of Building & 
Measurement Standards PO Box 200516 – Helena, MT 59620-0516 406 841 2240 jkane@mt.gov 

Dmitri Karimov Liquid Controls LLC  105 Albrecht Drive - Lake Bluff, IL 60044 847 283 8317 dkarimov@idexcorp.com 
Allen Katalinic North Carolina Deept of Agriculture 1050 Mail Service Center - Raleigh, NC 27699-1050 919 733 3313 Merleallen1234@aol.com 
Mike Keilty Endress & Hauser Flowtech AG 2350 Endress Place - Greenwood, IN 46143 317 535 2745 michael.keilty@us.endress.com 
Douglas Long RDM Industrial Electronics 850 Harmony Grove Rd - Nebo, NC 28761 828 652 8346 doug@wnclink.com 
Richard Miller FMC Measurement Solutions 1602 Wagner Ave - Box 10428 - Erie, PA 16514 814 898 5286 rich.miller@fmcti.com 

John Makin Measurement Canada  
151 Tunney’s Pasture Driveway – Ottawa, Ontario, Canada K1A 
0C9   makin.john@ic.gc.ca 

Charlene Numrych Liquid Controls LLC 105 Albrecht Drive - Lake Bluff, IL 60044 847 283 8330 cnumrych@idexcorp.com 
Don Onwiler Nebraska Div of Weights & Meas 301 Centennial Mall South, PO Box 94757 – Lincoln, NE 68509 402 471 4292 don.onwiler@nebraska.gov 
Steve  Patoray NTEP/NCWM 1239 Carolina Dr - Tryon NC 28782 828 859 6178 spatoray@mgmtsol.com 
Ralph Richter NIST/WMD Stop 2600 100 Bureau Dr - Gaithersburg MD 20878 301 975 3997 ralph.richter@nist.gov 
Danny Reiswig California Div. of Measurement Stds. 6790 Florin Perkins Road, Suite 100 Sacramento, CA 95828 916 229 3015     dreiswig@cdfa.ca.gov 
David Rajala Veder-Root Company P.O. Box 1673 - Altoona, PA 19906-1673 814 696 8125 drajala@veeder.com 
Richard C. Suiter NIST/WMD Stop 2600 100 Bureau Dr - Gaithersburg MD 20878 301 975 4406 rsuiter@nist.gov 
Richard Wotthlie Maryland Dept of Agriculture 50 Harry S. Truman Parkway -  Annapolis, Maryland 21401 410 841 5790     wotthlrw@mda.state.md.us 
Steven Wrigley Brodie Meter Co. LLC 19267 Highway 301, North Statesboro, GA 30459 912 489 0270 Steve.wrigley@brodiemeter.com 
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National Type Evaluation Technical Committee 
Measuring Sector Annual Meeting 

October 3-4, 2008  Atlanta, GA 
 

Meeting Summary 
 
 
Carry-over Items: 
 
1. Table of Key Characteristics of Products in Product Families for Meters Table 

 
Source:  Carryover Item – 2007 Measuring Sector Agenda 
 
Background:  At its 2006 annual meeting, then NTEP Director Steve Patoray, submitted a number of comments 
concerning the Product Families for Meters table in NCWM Publication14. Steve noted that, while improvements 
had been made to the table in past years, there were still a number of areas where additional improvements are 
needed to ensure consistent application of the table.  For example, the basis for viscosity values are not clear, there is 
a lack of reference temperatures for viscosity values, and when possible source documents are consulted for these 
values, there are differences in viscosity values listed for the same product.  In addition, Steve noted that the 
numerous special notes and separate product categories make the table difficult to follow.  As a result of discussions 
at its 2006 meeting, the Measuring Sector tasked a small work group to address these issues and report back to the 
Sector. 
 
At its 2007 annual meeting, the work group gave a progress report to the Sector and presented a number of proposed 
revisions that were being considered (see the 2007 Final Summary of the Measuring Sector for details of that 
proposal).  The work group noted that additional work was needed to list the various liquids, describing the 
viscosity, specific gravity, and conductance.  After hearing comments on the proposed changes, the Sector agreed 
that the Work Group should continue developing this item and present its recommendations for discussion at the 
2008 Measuring Sector meeting. 
 
Recommendation:  The Sector was asked to consider the latest proposal from the Work Group, which was 
distributed in two attachments: (1) Attachment #1: a proposed a table listing product families/groups along with 
typical product names and their corresponding viscosities and specific gravities (shown in Appendix 1 to this 
meeting summary); and (2) Attachment #2: a proposed revision to the product families table outlining test 
requirements for different meter types within each product family (shown as Appendix 2 to this meeting summary). 
 
Note:  See also Agenda Items 7 (Categorization of Liquid CO2 in the Product Families for Meters Table) and 8 
(Product Families for Meters Table, Inclusion of Milk and Dairy Products), both of which which address topics 
related to the Product Families Table. 
 
Discussion:  Mike Keilty (Endress and Hauser), Sector Chairman, explained that the work group took the approach 
of separating the test requirements and product characteristics, including viscosity and specific gravity, into two 
separate tables.  The proposed revisions were not intended to change what is currently in Publication 14, but rather 
to make the information more usable.  The group did note that there may be a need to discuss the category of 
compressed liquids in greater detail once the general approach for revising the tables is agreed upon; beyond this, 
they did not identify a need to change any of the proposed test criteria.  With regard to product characteristics, Mike 
indicated that the work group was unable to find a single definitive source for the values listed in that table, but was 
able to gather representative values from published sources, including product manufacturers, application guides, 
and other industry sources, for most of the products; there are a few products for which values must still be 
identified.  The work group also found information indicating that some of the trade names listed in the original 
tables under the agrichemicals section are no longer relevant; thus, these names were deleted from the proposed 
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revision.  Mike noted that the work group had difficulty determining how to address conductance of products in the 
criteria and decided to first focus efforts on viscosity values.  The work group wanted to see if the NTEP measuring 
laboratories would find the approach of separating the information into two tables easier to follow and apply. 
 
The Sector acknowledged that there are currently differences in the way that CCs state what is covered and Sector 
members share the common goal of improving consistency in the CCs.  The Sector recognized that the tables 
respond to the Sector’s 2007 discussions regarding the need to improve references to product characteristics in the 
product families table.  Sector members, particularly the NTEP laboratories, generally expressed appreciation for the 
more detailed information on product viscosities and specific gravities provided in Attachment 1.  The Sector also 
recognized that the list of products is not an all inclusive list, but rather an attempt to identify some common 
products in each category in an attempt to assist laboratories and manufacturers in identifying typical products for a 
particular category.   
 
The Sector spent considerable time during the first day of its meeting debating the merits of the proposed revisions 
and the format of the two tables.  There were some questions about the “Normal Liquids” category and testing with 
low and high viscosity products.  Some commented that the two attachments don’t appear to correlate because one 
attachment has five categories, whereas the other attachment has many more.  The Sector considered combining the 
two tables by adding additional columns to list typical products and associated characteristics, but felt that this 
would add significant length to the basic table and may make it more difficult to follow.  Based on the comments 
made during the first day of the meeting, Marc Buttler (Emerson) and Mike Keilty agreed to work on the tables 
during the evening and invited participation by others.  The Sector agreed that the footnotes in the current table need 
to remain in any revision, including the statement regarding temperature references.  The Sector also noted that 
better information is needed for product conductivities for magnetic flow meters, particularly since conductivity may 
vary for different batches of product.  The Sector agreed that this should be addressed separately as a future effort. 
 
On the second day of its meeting, the Sector members present received a hard copy of revisions prepared by Mike 
Keilty, Marc Buttler, Dmitri Karimov (Liquid Controls), and Tina Butcher (NIST Weights and Measures Division, 
Sector Technical Advisor) with input from several others overnight.  The revisions proposed reorganizing the 
information to create three tables:  Table C.1. Tests to be Conducted (identifying tests to be conducted); Table C.2. 
Product Family Table (outlining product families broken down by meter technology and referencing tests from 
Table C.1.); and Table C.3. Typical Product Family Characteristics (listing typical products in each product family 
and the viscosity and specific gravity of each, taken from agenda Attachment #1).  The group had discussed various 
approaches, including combining the tables, but felt that maintaining separate tables would allow more flexibility to 
add new “typical” products at a later date. 
 
The Sector reviewed these revisions and made multiple changes to the draft in “real-time” by viewing the changes 
on a projected screen as the technical advisor made participants’ suggested modifications.  Key changes included 
reversing the order of Tables C.1. and C.2.; re-inserting a note regarding LPG and NH3 under the PD meter and 
turbine meter columns (previously, these references were in a single cell); reinstating the footnotes in the product 
family table; deleting the reference to “centistokes;” and correcting the abbreviation for “centipoise.” 
 
Maurice Forkert (Tuthill Transfer Systems) noted that the original table in Pub 14 includes a viscosity range for 
“Fungicides;” however, there is no value listed in the new table for Fungicides.  He also suggested including crop 
chemicals after water for better flow of information.  Mike Keilty observed that additional input is needed from 
those with expertise in agrichemicals; in the meantime, he noted this should not create any conflicts since there are 
presently no values listed for many of these products.   Dmitri Karimov suggested working toward combining “crop 
chemicals” into a single category for simplification.  In the meantime, the Sector agreed to differentiate groups as 
Crop Chemicals 1, 2, 3, and 4 to provide a correlation with the old table. 
 
The Sector identified other editorial and content changes to be addressed or considered: 

• Flowables is missing from the table. 
• Suggest putting crop chemicals after water to make the table flow better. 
• The terms in Table C2 and Table C3 should match for the various product families. 
• Listing the items in order from lowest to highest viscosity would make the table easier to follow.   

 
Though acknowledging the need for revision to some sections of the table (for example, improving the 
categorization of crop chemicals), the NTEP laboratories indicated that the changes thus far represent major 
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progress.  They noted that they will need to try using the new format to assess how well it will work, but anticipated 
that it should be much easier to use.  Other Sector members agreed that the proposed revisions are an improvement 
over the current version, even if there remain areas requiring additional work. 
 
Dmitri Karimov stated that the note for a single test to cover NH3 and LPG should apply to turbine meters as well as 
PD meters, commenting that the original table did not specify that the note applied to PD meters only and noting that 
he has found CCs for turbine meters on which both products were covered based upon a single test.  Other 
manufacturers agreed with this point of view.  The labs believe that the original table had a note requiring only one 
test and that the note was not specific as to either technology.  However, the criteria in “Test A” require a test for 
each product.  By virtue of this point, the labs have raised the point that the note would not apply.  Several of the 
labs further noted that they don’t have a lot of experience with turbines and are not certain whether it is appropriate 
to include both based on a single test.  They feel they would need additional information to make that assessment. 
 
After the morning’s discussion, the Sector agreed that they have reached a consensus on the layout of the table, but 
acknowledged there are still some content and editorial changes that need to be made as described above.  During 
lunch, Mike Keilty and Tina Butcher worked on revisions to the table based on the Sector’s morning comments and 
presented the revisions to the Sector.  In addition to minor refinements based on the Sector’s morning discussions, 
key changes made or still needing to be addressed include the following: 
 

• The original table in Pub 14 includes a viscosity range for Fungicides; however, there is no value listed in 
the new table for Fungicides.  Until specific values can be included, these are to be identified as Crop 
Chemical 1, 2, 3, and 4. 

Summary of Key Changes Made or Needed: 

• “Flowables” is missing from the table. 
• Consider putting crop chemicals after water and other changes to make the table flow better. 
• The order of the tables originally numbered C1 and C2 was reversed for better flow. 
• The note for a single test to cover NH3 and LPG should also apply to turbine meters.  The original table did 

not specify that the note applied to PD meters only. (Note:  This was a point of contention that was not 
resolved during the meeting, as referenced earlier.) 

• The terms in Table C2 and Table C3 (original numbers) should match for the various product families. 
• The term for “centipoise” needs to be consistent. 
• The term “centistokes” was deleted from the headers. 
• The footnotes from the original product families table were pulled back into table C2 (original number). 

 
The following “maintenance” issues requiring further work and development were also identified: 
 

• Start to combine the “crop chemicals” into a single category. 
Maintenance Issues: 

• For magnetic flow meters we talk about beverages.  It needs to be referenced for other technologies. 
• There is no reference to heated products below 50 degrees C. 
• If you list the items in order from lowest to highest viscosity, it would make the table easier to follow.  By 

viscosity?  By Specific gravity? Alphabetically by name? 
• Need to include references to the footnotes included in Table C1. 

 
The Sector reviewed these changes and made a few additional modifications.  The latest version of the table as of 
the end of the Sector meeting appears in Appendix 3 to the Sector Summary. 
 
The labs indicated they welcome any additions to Table C.3.  However, with regard to the combination of some of 
the categories, they expressed a desire to see the information before it becomes final.  Paul Glowacki (Murray 
Equipment) proposed eliminating from the table those products that are no longer used.  Dmitri Karimov reported 
difficulty locating information for some of the products listed in the current table.  Several sector members noted 
that some crop chemicals may still be used; however, they may be labeled under a different name.  Dmitri 
volunteered to assist in obtaining information on crop chemicals, noting that he had previously contacted the 
Fertilizer Association of America and they promised to send additional information.  Jim Truex (NTEP Director) 
also suggested contacting NCWM members representing Dow Chemical, Cargill, and other chemical manufacturers 
to see if they can assist in providing information. 
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Rich Tucker (RL Tucker Consulting) asked about the “juices and beverages” category, noting that it was not 
referenced in the new Table C.3., though it is referenced in the current product family table for magnetic flow 
meters.  The Sector discussed how to handle this category and agreed that “juice and beverages” can be added to the 
“water/milk” category for other meter technologies.  Tina Butcher noted that an additional maintenance issue to 
consider is how to handle other food products such as corn syrup, etc. since these are not presently referenced in the 
table.  The Sector agreed that this could be handled as a “maintenance issue.” 
 
At the conclusion of the meeting, the Sector once again agreed that a consensus had been reached on the general 
revisions to the format, but that additional content changes are needed.  The Sector recognized the amount of work 
put into developing the revised format and identifying corrections needed to improve consistent application of the 
criteria.  Sector members present expressed a reluctance to wait an entire year to implement these corrections.  Some 
members noted that ballots on more complicated topics have been successfully distributed in the past and suggested 
that changes identified at the meeting be made and the Sector balloted.  The Sector agreed that the best approach to 
ensuring continuity of the work would be to have a small number of people work to make editorial corrections in the 
areas identify and distribute it to the entire Sector via letter ballot in the hopes of getting sufficient consensus to 
move the revisions into the 2009 edition of NCWM Publication 14.  Mike Keilty and Dmitri Karimov agreed to take 
on the task of following up on these changes, preparing a revised version, and forwarding it to the Technical Advisor 
for balloting of the Sector members. 
 
The Sector agreed that “maintenance issues” can be addressed at a future point following additional research and 
discussion. 
 
Conclusions: 
• The Sector agreed on the revised format, noting that it is an improvement over the current version.  

However, there is additional work to be done.  Mike Keilty and Dmitri Karimov will work together to 
better define the crop chemicals category.  They will do a search of existing CCs for the specific product 
names and determine if these names are still used.  They will also go to product manufacturers who have 
products listed and ask for information on the products.  They will also add the category for “water, 
milk, juices, and beverages” to Table C.3.  The proposed revisions are to be sent to the Sector Technical 
Advisor by November 24, and the Sector will be balloted with a response requested by December 12.  
Comments will be incorporated and, assuming Sector agreement, submitted to the NTEP Committee by 
the NCWM Interim Meeting for proposed incorporation into the 2009 edition of NCWM Publication 14. 
[Note from Technical Advisor:  The Sector was balloted prior to the NCWM Interim Meeting on additional 
proposed changes to the criteria; however, the results of the vote (8 affirmative, 6 negative, and 4 abstain) 
indicated a lack of consensus to support these additional changes.  Consequently, while the Sector supported 
the revised format, there was not support for the additional changes without further review and discussion.] 

• The Sector agreed to add “Juices and Beverages” to the “water/milk” category for other product types 
(PD and turbine). 

• The Sector agreed to address other food products like corn syrup, etc. for the next Sector meeting as a 
“maintenance/updating” issue. 

 
 
2. NTEP Checklist for Hydrocarbon Gas Vapor Meters in Sub-metering Applications 
 
Source: NTEP Director 
 
Background:  At its 2006 meeting, the Measuring Sector was asked by the NTEP Committee to consider and 
develop a checklist for residential hydrocarbon gas vapor meters.  These devices will most likely be used for 
submetering. At that meeting, the Sector heard that several states had recently contacted NTEP regarding these 
devices. California already has evaluation and certification of these devices in their state.  The Sector was asked to 
review the procedures used by California (which were included as Appendix D of the 2006 meeting agenda) and 
rework them into a format acceptable for NCWM Publication 14.  At its 2006 meeting, Sector agreed the best 
approach for developing a Publication 14 checklist for LPG vapor meters would be the utilization of a WG made up 
of technical experts and other interested parties.  Dan Reiswig, California NTEP Laboratory, was to provide a list of 
vapor meter manufacturers to be contacted for participation in the WG. 
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At the time of development of the 2007 meeting agenda no information had been received from the WG. At the 
meeting, the Sector reviewed a recommendation and considered changes to Publication 14 deemed appropriate.  
After reviewing a draft presented by the California NTEP laboratory, the Sector agreed that “LPG” in the title 
should be changed to “Hydrocarbon Gas” so that the measurement of natural gas would be included.  The California 
NTEP laboratory and the NTEP director were to continue to develop this checklist for presentation and discussion at 
the next Sector meeting. 
 
Recommendation:  The Sector was to hear an update at the Sector’s 2008 meeting from from the California NTEP 
Laboratory and the NTEP Director on the progress on this issue. 
 
Discussion:   Steve Patoray (Consultants on Certification), past NTEP Director, indicated that this issue originally 
arose because some states indicated an interest in having NTEP conduct evaluations on these devices as a result of 
pending legislation in some of those states to put sub-meters under weights and measures’ authority.  In the NTEP 
laboratory discussion of this issue, the labs asked the Sector to raise the question to manufacturers of whether or not 
there is interest in developing this checklist; the CA laboratory representatives noted that they receive only one or 
two requests per year for this type of evaluation.  From an NTEP management perspective, Jim Truex questioned 
whether it is necessary for NTEP to address these devices given the small number of devices submitted for 
evaluation over the last five years and the fact that states may be willing to accept California’s  Certificate of 
Approval in lieu of an NTEP CC. 
 
Dan Reiswig (CA) reported that the draft checklist was given to members of industry to review and the feedback 
was positive; however, the manufacturers who commented indicated that they did not have any products affected by 
the proposed checklist.  Steve Patoray noted that, should the work continue, a decision must be made regarding the 
placement of the criteria into Publication 14; for example, should it be place into a new section or incorporated into 
the LMD chapter. 
 
Ralph Richter (NIST, WMD) reported that the American Gas Association is revising the ANSI standard for all of 
the natural gas distribution system, though he noted that the proposed revisions should only affect utility-type 
meters, not sub-meters.  Ralph indicated that he believes that the issue of hydrocarbon gas vapor sub-meters is very 
much like that for water sub-meters in that there are numerous meters in use in landlord-tenant applications 
including residential as well as commercial such as strip malls; however, the bulk of weights and measures 
inspections in the country as a whole are limited primarily to complaints rather than routine inspection.  Jim Truex 
noted that some weights and measures authorities may not have jurisdiction over some of these meters. 
 
There was little discussion of the proposed checklist among Sector members during the meeting.  Mike Keilty 
suggested that, because of the limited interest, the Sector should consider removing the item from its agenda as a 
carryover item if no progress to finalize a checklist is made within the next year. 
 
Jim Truex reported that he received an e-mail from Maurice Van Puten, PhD, whose company manufactures a 
digital hydrocarbon vapor meter recently approved by CA and MA.  Dr. Van Puten offered his help and indicated an 
interest in becoming a member of the Sector.  Dan Reiswig indicated that the bulk of the remaining work is in 
reformatting the checklist to fit within the Publication 14 structure and stated the CA laboratory could look at this 
over the next year. 
 
Conclusion:  The Sector agreed that the CA NTEP Laboratory will work to reformat the checklist into a 
Publication 14 format.  Norma Ingram (CA) agreed to coordinate with Maurice Van Puten and Jim Truex to 
work on this issue between now and the next Sector meeting. 
 
 
3. Testing Meters Made of Different Materials 
 
Source:  California NTEP Laboratory – Carryover from 2007 Measuring Sector Agenda 
 
Background:  The Sector reviewed this issue at its 2007 meeting, but was unable to reach a consensus on the item.  
Consequently, the item was carried over for review at the 2008 Sector Meeting.  The Sector was asked to revisit this 
issue and interested parties to report on any updates or new information that might assist the Sector in bringing this 
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issue to a resolution.  The background information and discussion from the Sector’s 2007 Final Meeting Summary is 
included below for reference. 
 
Excerpt from Item 5 of the 2007 Measuring Sector Final Meeting Summary: 
 
Background/Discussion:  The California NTEP Laboratory is conducting an NTEP evaluation of a family 
of meters using multiple products in different product families.  The meter family includes meters made of 
aluminum and stainless steel.  Because Publication 14 does not specifically address this scenario, the 
laboratory is asking for input from the Sector before testing starts. 
 
At the 2006 meeting the Sector discussed the scenario described above.  The following proposal was 
offered as a possible solution.  The Sector reviewed the proposal for possible forwarding to the NTEP 
Committee for inclusion in Publication 14. 
 
Proposal:  Add a new Section F. to the Publication 14 Technical Policy as follows and renumber 
subsequent sections:  
 
U. 
 

Meters Made of Different Materials within the Same Family  

 

When multiple meters made of different materials within a meter family are submitted for 
evaluation all meters will be tested with at least one product from each product family to be included 
on the CC and at least one meter will be tested with the range of products required in the Product 
Family Table for the meter type (e.g., positive displacement, turbine, mass meter, etc.) submitted for 
evaluation. 

The MMA provided the following white paper for Sector consideration during the discussion: 
 
Meter Manufacturers Association 
 
Speaking as experienced manufacturers of PD Meters, Turbine Meters, and Mass Meters, it is our 
experience that the materials of construction do not affect the quality of measurement over the specified 
operating range of a particular metering technology, as these have been considered and accounted for 
during the design phase of the meter. 
 
It is the manufacturer’s responsibility to ensure that the meter meets type; additionally, material selection 
is the manufacturer’s responsibility and is typically driven by the requirements of chemical compatibility 
with the liquid products that are being measured or by industry regulations (e.g., non-ferrous meters for 
aircraft refueling). 
 
Materials are not selected or modified for reasons of accuracy.  The market does identify and eliminate the 
inferior products through the normal surveillance process as well as the manufacturer’s warranty process. 
 
It is normal industry practice to include material varieties such as stainless steel, aluminum, cast iron, 
plastic, etc., into one meter; for example, some of our PD meters have cast steel outer housings, stainless 
steel bearings, cast iron rotors, anodized aluminum blades or cast iron blades or plastic blades.  Non-ferrous 
aircraft meters will utilize aluminum cast components and SS bearings.  We manufacturer turbine meters 
with stainless steel housings and aluminum rotors.  The point being the measurement accuracy is a function 
of the manufacturing process, not the materials used. 
 
It is not the intent of HB 44 to differentiate between measurement technologies

 

, only the intended 
application.  

Doesn’t material selection fall under measurement technology?  
 
Where do you draw the line on NTEP lab decisions on the materials of construction?  
 
The manufacturers believe that the answer to the question is in the LONG history of meters themselves.  
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There are hundreds of thousands of meters in service in the United States used for direct sales (e.g., home 
heating oil delivery, loading rack wholesale deliveries, aircraft refueling, agriculture chemical deliveries, 
etc.).  These meters are verified routinely by the local W&M agencies, and if problems are detected 
(accuracy out of range) then they are taken out of service. 
 
Summary:  The meter manufacturers make determination of materials of construction. Meter 
manufacturers make the determination of what particular attributes of a meter enable it to be considered as 
part of a family. 
  

 
Questions that need to be answered in order to make an informed decision: 

1.) Is there a real world problem that requires a solution by the inclusion of a new section specifically 
aimed at materials in Pub 14?  

 
2.) Is there an inequity in the market, facilitation of fraud? 
 
One of the NTEP laboratories stated that during an evaluation of a mass flow meter the performance was 
different for two meters with different “tube” materials.  Two mass flow meter manufacturers stated that if 
both meters were calibrated for the product being measured there should be no difference in performance 
due to “tube” material.  Another laboratory stated that the permanence test of a meter conducted after 30 
days is not a true indicator of long-term permanence.  Another member stated that NTEP should be 
interested in testing key characteristics and metrologically significant components. 
                                   
After further discussion at the 2006 meeting, the Sector agreed that the best approach for resolving the 
issue of what components are “metrologically significant” and require additional evaluation was to include 
the discussion and development of a proposal for Sector consideration in the tasks of the WG formed to 
develop a new Family Product table approach, as discussed in agenda Item 5. 
 
Recommendation/Discussion:  At the time of development of the 2007 meeting agenda no information 
had been received from the WG nor was any formal update presented at the meeting. One industry member 
suggested the item be withdrawn.  The Sector technical advisor cautioned the group that withdrawing the 
item would not resolve the question as to whether or not a change in material used in the construction of a 
meter would require that the model be resubmitted for NTEP evaluation in order to maintain a valid CC.  
The manufacturers present at the meeting met following the conclusion of the first day’s agenda and came 
back with some suggestions for resolving the problem.  One suggestion was for the manufacturer to submit 
a drawing listing material used, similar to what is done with Underwriters Laboratories, Inc. (UL), who 
evaluates or tests what they consider to be the worst case.  Another suggestion was to include ASTM 
specifications for the original material and any replacement material.  Some of the NTEP laboratories 
believed that changing material constitutes a change of design and, therefore, requires a new model 
designation. 
 
Discussion:  Steve Patoray described (from his perspective as past NTEP Director) the scenario discussed at the 
2006 and 2007 Sector meeting.  He noted that materials used in devices are considered metrologically significant for 
weighing applications and questions were raised about whether or not materials are metrologically significant for 
metering applications.  Some had suggested that using criteria similar to that used by Underwriters Laboratories 
might be considered.  He indicated that many were uncomfortable with the concept of defining a “worst case” 
scenario for particular materials.  He further noted that the question was raised of where to stop in the examination 
of device components:  the body of the meter, or the seals, or other location?  Manufacturers indicate that these 
questions are all part of the design process and inherent with assembling a device intended for a given application.  
Steve concluded his overview by noting that a key question is whether or not additional testing is needed based on 
variations in the materials used in the metering system and further commented that it is not likely that a field official 
will be able to determine these differences by visual examination.  The inspector just needs to have confidence that 
the meter they are examining is covered by the CC.  An overriding concern of NTEP is to ensure that the evaluation 
is fair and that the requirements are being applied consistently to all manufacturers.  At present, NTEP has no 
guidance on how to handle these different scenarios. 
 

http://www.ul.com/�
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Allen Katalinic (NC) commented that while changes to significant components of a meter will make a difference, 
there are many parts in a meter where changes will not have any metrological impact.  Mike Frailer (MD) noted that 
a key difficulty on the part of the evaluator is in assessing how to consistently assess whether a given change is 
metrologically significant, and Jim Truex noted that this depends on how one defines “metrologically significant.”  
Paul Glowacki commented that Jim’s point touches on the basic issue, which is how to define what changes can be 
made without reevaluation.  A manufacturer may be confident that a change in material will not affect a meter’s 
performance; however, an evaluator may not agree and may require re-evaluation.  There have to be some guidelines 
because, at present, Paul feels as if every CC is a negotiation and what is applied to one company may be different 
than what is applied to another company.  Tina Butcher commented that the technical policies in Publication 14 
strive to minimize the amount of testing required for a manufacturer to list the maximum number of devices on a 
CC.  She stated that, for the NTEP laboratories, key questions are: (1) whether the laboratories and NTEP 
management have adequate information to enable them to assess when additional testing is needed in order to list 
particular variations on the CC, and (2) how they can make that assessment consistently from manufacturer to 
manufacturer and from laboratory to laboratory.  NTEP has developed experience with some basic types of changes 
to devices through trial and error and in consulting with manufacturers; the laboratories are asking for specific 
guidelines with regard to materials variation.  Mike Keilty noted that manufacturers submit a sample(s) of a device 
in good faith and expect a rigorous evaluation; however, manufacturers are concerned that the amount of testing not 
be expanded beyond what is economically feasible. 
 
Relaying discussions from the NTEP laboratory meeting prior to the Sector meeting, Jim Truex commented that the 
laboratories also have a dilemma in assessing how to avoid “horror stories” such as experiences with E85 while 
establishing reasonable guidelines.  Jerry Butler (NC) also noted that, while many manufacturers such as those who 
have long participated in NTEP Sector meetings and evaluations are conscientious and laboratories may trust their 
judgment, laboratories are seeing an influx of equipment from sources (sometimes off shore) with which they have 
had little experience and whose manufacturers sometimes have little if any experience with legal metrology 
requirements, let alone U.S. requirements.  This concern was echoed by other laboratories who also noted 
confidence in manufacturers participating in this discussion, but recognized that policies must be in place to ensure 
fair treatment.  Several manufacturers commented that the industry will take care of substandard products produced 
by competitors by bringing such instances to NTEP’s attention; reputable manufacturers cannot afford to allow 
substandard products to undercut the market when they themselves are expending the resources needed to comply. 
 
The Sector also had some discussions about replacement parts and how these affect metrological integrity, with 
some members noting that field officials are unable to determine when non-metrologically equivalent or inferior 
components are used by visual examination.  Several members commented that this is not something that can be 
prevented by increased evaluation at the type evaluation level, but is rather addressed by performance testing in 
initial and subsequent verification.  In addition, the manufacturer is equally concerned about unauthorized 
substitutions since this can affect the reputation of their product.  In that same vein, a manufacturer would not make 
a change in materials unless he is confident that the change would not affect the performance of the device in his 
customer’s application.  Rodney Cooper (Actaris) pointed out that reputable manufacturers police themselves to 
ensure their customer’s continued confidence.  Norm Ingram pointed out that manufacturers have designed these 
products and know from experience what will work, so perhaps the best approach is to allow them to make these 
changes and allow the marketplace to take care of itself.  Norm did note, however, as did Dan Reiswig (CA), that 
even if the issue is tabled, the laboratories still need guidance on how to consistently approach proposed changes 
with regard to issuing CCs. 
 
Dmitri Karimov and others pointed out that NTEP has largely relied on the integrity of the manufacturer in reporting 
changes to devices and that, in many cases, NTEP or a field official would never be able to tell the difference.  For 
example, if a rotor is changed, there is no reasonable way that weights and measures officials can determine that the 
clearances are different.  In addition, NTEP has also relied primarily on the manufacturer to provide guidance on 
when a particular change is metrologically significant.  With regard to material, the manufacturer’s concern is in 
making sure that the materials are compatible with the product being measured in the application.  Mike Keilty 
questioned how conformity assessment might factor into this issue and contribute to resolving some of these 
questions. 
 
Rich Tucker echoed an earlier comment by Norm Ingram, noting that most manufacturers change materials because 
of the products with which the meter will be used.  When a manufacturer finds through experience that a particular 
change creates problems, manufacturers make adjustments accordingly to ensure continued performance.  Rich even 
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noted there were instances when NTEP passed a material in an evaluation and that material later proved to be 
problematic.  The majority of the time materials issues will resolve themselves and most of the testing requirements 
imposed by the product families table are going to address any question about materials. 
 
The Sector also discussed numerous examples of specific materials and their effect on metering of different product 
types; however, these discussions provided no insight on how to best address the materials issue.  Steve Patoray 
reminded the Sector that its purpose is to advise the NTEP administrator, and Publication 14 will only be changed if 
the NTEP Committee agrees with the Sector’s recommendations. 
 
Will Wotthlie (MD) commented that the laboratories are putting their reputation on the line by issuing a CC and 
saying that it covers everything listed on the CC; the laboratories want to have confidence that the devices will work 
and field officials are, in turn, relying on that assurance.  Will also questioned why NTEP is needed if the feeling is 
that everything in the field will take care of itself.  Mike Keilty noted that a balance needs to be achieved between a 
system that can be practically executed and one that will still provide confidence; manufacturers are concerned 
about expanding testing beyond what is economically feasible. 
 
Will Wotthlie suggested that an alternative is for the labs to simply list what is tested on the CC under the testing 
conditions section; however, some manufacturers indicated they want to continue to list materials of construction on 
the CC under the “Standard Features and Options” section.  Jim Truex noted that a CC is not meant to be a 
marketing tool.  Tina Butcher commented that, in its early days, NTEP decided that only metrologically significant 
things should be listed on the CC.  If this position is to be maintained, then the Sector needs to decide whether or not 
to include the metals on the CC if all options are covered.  If the Sector concludes that the material is not significant, 
then perhaps a statement needs to be included in publication 14 to that effect.  She also reminded the Sector that the 
laboratories are not only trying to assess whether or not a new variation in material can be covered on the CC, but 
also how to determine which of two meters to select for testing when they are made of different materials. 
 
Some members, including NTEP laboratory representatives as well as manufacturers, stated that if the materials 
feature or attribute is not metrologically significant, it doesn’t belong on the CC; the information can be listed in the 
test conditions, but not on the front of the CC under the “Standard Features and Options.”  Dmitri Karimov 
questioned why the information would be listed in the test conditions if it isn’t metrologically significant.  Others 
noted that this record may eliminate the need for additional testing should policies change at a later date.  Jim Truex 
also pointed out that if the information is to be listed on the front of the CC, it will be necessary for the laboratory to 
determine the “worst case” scenario with regard to materials. 
 
At present there is a great variation among existing CCs with regard to how materials are referenced.  Steve Patoray 
noted that there are differences in how manufacturers request this information be reflected on their CCs; some want 
various model numbers listed, including different materials.  Some believe that the only thing that should be listed 
on the CC is the product application for which the meter is approved, not the materials.  Jerry Butler questioned why 
the manufacturers want to list all of these different products on the CC, commenting that it is up to the manufacturer 
and the customer to make sure the meter is right for the application.  He further noted it would be helpful to have 
materials construction identified through the model designation. 
 
Questions were raised by the manufacturers and laboratories about how CCs will be handled until the Sector can 
reach an agreement with regard to testing requirements for materials variations.  Jim Truex reiterated that the 
purpose of a CC is not a marketing tool.  Jim indicated that, as NTEP Director, he is not comfortable with listing all 
these different features unless the laboratory has tested them.  Without taking a position on whether or not 
“materials” are considered a metrologically significant feature, Jim indicated that, for consistency purposes, NTEP 
will not list materials in the standard features and options; however, the information will be listed in the test 
conditions for the meter(s) tested during the NTEP evaluation(s).  He noted this will be an administrative decision to 
ensure consistency.  In response to a question about whether eliminating the reference to materials of construction in 
the “standard features and options” section would affect existing CCs that presently list this information, Jim stated 
that no changes would be made until the CC is being revised for other reasons. 
 
After extensive debate on the first day of the meeting without resolution, the Sector returned to the discussion the 
following day with little additional progress.  At that point, Mike Keilty noted that there are manufacturers who have 
product materials listed on their CCs and those who do not have the materials listed.  He commented that, in 
establishing guidelines, the Sector has tended to draw a broad brush across metering technologies and, in many 
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instances, treated them as the same even though people know they are not made the same way.  Manufacturers 
generally make the materials of the meter to be compatible with the product to be measured and manufacturers may 
take different approaches in ensuring this compatibility.  Andre Noel (Neptune) pointed out that some meters are 
made of different materials for different product applications, and the change in product necessitates an additional 
evaluation.  Andre noted that a manufacturer can’t make a meter out of bronze, for example, and use it to meter a 
caustic material because it will fail.  Manufacturers take the product application and other application details into 
account when designing and choosing a meter for a given application based and will relay this information to the 
customer with regard to where the meter can be used.  Andre further noted that this becomes a question of liability 
for the manufacturer since the customer will hold the manufacturer accountable.  Some members also made note that 
the materials may be more significant for some meter technologies than for others. 
 
The NTEP laboratories are asking for guidance to ensure consistency, but the Sector seems to be at an impasse with 
regard to how to provide that guidance.  The Sector was not able to agree upon and general guidance that would 
assist the laboratories in understanding material construction and its impact on device performance.  The 
laboratories need to be comfortable that the testing they have conducted supports the variations listed on the CC.  
Dennis Beattie (Measurement Canada) observed that the issue seems to focus on the question of how the materials 
affect the definition of what constitutes a “family” of devices.  He also pointed out in response to an example of a 
manufacturer choosing a lighter material for a vehicle-mounted than a stationary application that some materials 
such as aluminum respond differently to changes in temperature.   
 
Conclusion:  The Sector had extensive discussion on both the first and second days of the meeting over specific 
examples of meter sizes, product applications, and component materials.  There were clearly divided opinions 
regarding how these combinations should be addressed.  Manufacturers generally seemed to feel that component 
materials relative to the intended meter application are a design issue and should be left to the manufacturer to 
address, particularly since they will ultimately be responsible for ensuring that the meters work accurately and their 
customers are satisfied.  Some NTEP laboratory representatives were comfortable with the idea of allowing the 
marketplace to take care of this issue, whereas others were not, particularly citing their feeling of responsibility in 
attesting to the accuracy of what is listed on a CC.  However, it was clear that all laboratories felt the need for 
additional guidance in how to handle variations with regard to the amount of testing required and on how to handle 
listing materials information on the CC to ensure consistency among all of the laboratories. 
 
The Sector was unable to reach any consensus on this issue; however, the Sector acknowledged that the issue is not 
going to be eliminated from the Sector’s agenda.  Criteria (whatever that may be) regarding how to address materials 
must be included in Publication 14, and guidance needs to be given to the NTEP Laboratories to ensure this issue is 
consistently addressed for all evaluations. 
 
 
4. Add Testing Criteria to NTEP Policy U “Evaluating electronic indicators submitted separate from a 

measuring element” 
 
Source: California NTEP Lab 
  
Background:  At its 2007 meeting, the MS heard that Section U. of the NTEP Policy in NCWM Publication 14 
allows for testing an indicator separate from a measuring element. However, specific test criteria had not been 
developed for this section.  The Sector heard a recommendation to develop and add specific criteria for testing an 
indicator separate from a measuring element for this section. The California NTEP Laboratory recommended using 
Canada's test criteria as a guideline to develop the tests outlined in that meeting agenda’s Appendices A, B, and C. 
 
The Sector agreed the California NTEP laboratory should lead a WG to develop a specific test procedure for review 
at the next Sector meeting.  Members of the WG selected at the 2007 meeting are Dave Rajala (Veeder-Root 
Company), Rich Miller (FMC Technologies), Maurice Forkert (Tuthill Transfer Systems), Dmitri Karimov (Liqid 
Controls), Rodney Cooper (Actaris Neptune), and Ralph Richter (NIST WMD). 
 
Recommendation:  The Sector will hear an update on the progress of this work from the Work Group. 
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Discussion:  Manufacturers want to be able to submit an indicating device separately and, while there is a checklist 
for meters in Publication 14, there are currently no similar provisions for electronic indicators.  Currently, 
Publication 14 only includes criteria for addressing mechanical indicators. 
 
Dan Reiswig reported that he has developed an initial draft of criteria for separate indicators.  He emphasized that 
indicator manufacturers and people on work group have provided a lot of help on the development of test criteria for 
these indicators thus far, particularly Rich Miller and Dmitri Karimov.  Dan reported that the work group has also 
been fortunate to be able to consult with Canada’s type evaluation laboratory staff, noting that the Canadian 
document for evaluating these devices is written more for people who regularly work in the lab and continually 
works with electronics. 
 
Dan encountered some challenges in addressing variations with regard to amending CCs for previously approved 
indicators.  One example given was how to address an indicator that has been approved for use with a positive 
displacement meter, but is to be used at a later point for mass flow applications.  The “modularization” that has been 
done in the past has typically been done with the same technology, thus, Dan has expressed some uncertainty about 
how to handle such variations, noting the need for the criteria to address different technologies.  Dan noted that the 
entire process is very complex, as he has learned from Measurement Canada’s experiences.   
 
An additional area that has posed some challenges is in addressing features such as multi-point calibration capability 
and how to define “approved and compatible” for an indicator with specific features.  Dan raised the general 
question of whether or not we should be developing testing criteria for indicators alone and how extensive 
associated laboratory testing should be.  He commented that putting an indicator on a meter and testing it in a field 
environment may not provide the best indication of the indicator’s capabilities.  The Sector must determine whether 
a laboratory and a field test are both needed or if one alone is sufficient. 
 
Dan explained that the overarching goal of developing these criteria is to help ensure that the manufacturers and 
laboratories are all looking at the evaluation of indicators and their corresponding coverage on CCs from the same 
perspective.  Rich Miller also noted the goal of establishing criteria that would allow modifications to be made to 
indicating elements, but not require unnecessary re-evaluations in the field for every modification.  
 
He has distributed the checklist to some members of the work group, but has not received a response.  General 
comments on the checklist from the Sector members at the meeting were favorable, with most, including Dan, 
noting that more work is needed with regard to test procedures and test equipment.  The Sector had some limited 
discussion of specific aspects of possible test criteria before concluding that this conversation was best left to the 
work group to develop an initial proposal. 
 
Steve Patoray noted that the material developed thus far has addressed technical policy issues related to the 
evaluation of separate indicators and also includes an initial start on a checklist; the next step is to develop detailed 
procedures regarding what the laboratories need to do to conduct a test on these components and what test 
equipment is required.   
 
Dan reported including generic material from the General Code in the draft, but noted that these references need 
review from interested parties to ensure that the material is appropriate for these components.  With regard to this 
point Steve Patoray noted that consideration needs to be given to the organization of the LMD checklist since the 
intent was to group General Code requirements together rather than repeating them to help ensure consistency in 
updating the criteria. 
 
On the general issue of addressing separate components, Dennis Beattie suggested that, if the NCWM ultimately 
adopts criteria for temperature compensated retail motor-fuel dispensers the Sector should consider addressing the 
automatic temperature compensation components separately.  He noted that Measurement Canada was inundated 
with ATC kits and had to determine how to best address them in the type evaluation process. 
 
Dan Reiswig commented that it is important to ensure a good cross section of the industry is represented in the work 
group, noting that this may not be the case with the current work group and encouraging participation from other 
segments of the industry, particularly from other device technologies such as mass flow meters and magnetic flow 
meters. 
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Dennis Beattie suggested that the work group concentrate more on the technology of the indicator rather than on the 
meter with which the indicator will be interfaced.  He noted that referencing these other technologies may add 
unnecessary complexity, and he further noted that indicators are just devices that receive pulses.  He pointed out that 
Canada’s requirements are actually different from the U.S. requirements in that Canada requires dual pulses whereas 
the U.S. does not.  Thus, the evaluation procedures and associated equipment used in Canada are not necessary. 
 
Mike Keilty asked for a renewed commitment from the people who have volunteered for the work group and asked 
if others are interested in participating.  He asked if the work group could have something concrete by the beginning 
of January so that the members of the work group who happen to be at the Interim Meeting can go through it, 
recognizing that not all members may be able to attend, but at least those who are there (and are perhaps at the 
Annual Meeting) can use the opportunity to continue the work.  He also noted that the Meter Manufacturers’ 
Association has met fairly regularly with each NCWM meeting and part of their allotted meeting time might be used 
to review the group’s progress. 
 
Conclusion:  The work group will meet briefly at the conclusion of the 2008 Sector meeting and will begin working 
via e-mail and telephone calls.  The work group established a goal of having an updated draft by the beginning of 
January 2009.  Work Group members who are able to attend the NCWM Interim Meeting and the Annual Meeting 
can meet to work further on the draft. 
 
Dennis Beattie and Mike Keilty volunteered to join the work group.  Sector Technical Advisor Tina Butcher asked 
to be copied on any correspondence so that she is kept abreast of the status of the work. 
 
 
New Items: 

 
5. Recommendations to Update to NCWM Publication 14 to Reflect Changes to NIST Handbook 44 
 
Source:  NIST/WMD 
 
Background:  The 93nd National Conference on Weights and Measures (NCWM) adopted the following item that 
will be reflected in the 2009 Edition of NIST Handbook 44 and NCWM Publication 14. This item is part of the 
agenda to inform the Measuring Sector of the NCWM actions and recommend changes to NCWM Publication 14. 
 
Recommendation: The Sector was asked to review and, if acceptable, recommend to the NTEP Committee 
adoption of the following changes to Publication 14 based on changes to NIST Handbook 44:  
 
A. Checklist for Specific Criteria for Vehicle-Tank Meters, Section 28. Marking Requirements, Code 

Reference S.5.7. (LMD-49) 
Add the following new code reference to Section 28. Marking Requirements: 
 

 Code Reference:  S.5.7.  Meter Size 
28.5. Yes  No  N/A  Except for milk meters, if the meter model identifier does not provide a link 

to the meter size (in terms of pipe diameter) on an NTEP Certificate of 
Conformance, the meter shall be marked to show meter size. 

 
 
Discussion:  The Sector recognized that the decision to add paragraph S.5.7. to NIST Handbook 44 has already been 
made; however, there was some discussion regarding the technical aspects of the requirement during the meeting.  
Mike Keilty commented that, in a discussion of this item just prior to the Sector meeting, the manufacturers 
acknowledged that the markings are required only if other conditions are not met.  Many companies correlate meter 
models to the size, and this relationship is explained in the CC for the meter.  For those who choose not to make this 
link, the marking requirement would apply. 
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Will Wotthlie pointed out that historically many people have associated a given meter size with a general flow 
range.  He gave the example of a 2-inch meter being associated with a minimum and maximum flow range of 20 
gpm and 100 gpm, noting that the flow rate is what is of most significance when considering the product depletion 
test.  This was echoed by several other Sector members.  The Sector also discussed the variations that may exist 
among manufacturers in designating meter size and corresponding flow rates as well as the use of flanges and how 
this might impact the designation of meter size. 
 
Tina Butcher noted that NEWMA has indicated it plans to develop a proposal to further modify Handbook 44 to 
base the tolerance on meter flow rate rather than on meter size, an approach supported by NIST WMD; however, no 
proposal has been developed to this point.  Some members also commented on concerns that have been raised about 
inspectors having regular access to CCs. 
 
The Sector briefly discussed the idea of the Sector developing a proposal that might be submitted to the SWMA for 
recommending revisions to the code to base the tolerance ranges on flow rates.  However, while the Sector would 
support further development of a proposal by NEWMA, the Sector was not interested in taking on this task.  Some 
members also noted that they would like to see any such proposal circulated among the regions and reviewed at a 
subsequent Sector meeting prior to it being presented for a vote. 
 
There was some discussion about the merits of using meter size versus flow rate.  Dennis Beattie noted that 
Measurement Canada bases their requirements on meter size and that the current tolerance based on size was 
patterned after Canada’s criteria.  He also noted that the break points also correlate to when a different size prover is 
needed for a test. 
 
Conclusion:  Sector agreed to recommend to the NTEP Committee that the proposed language be included in 
Publication 14. 
 
6. G-S.8.1. Access to Calibration and Configuration Adjustments, Proposed Changes to Language 
 
Source: Marc Buttler, Emerson Process Management 
 
Background:  In the 2008 NCWM Publication 16, the NCWM S&T Committee considered a new paragraph G-
S.8.1. as shown below. 
 
Original Proposed Language for G-S.8.1. from 2008 NCWM Publication 16: 

(a)  

G-S.8.1. Access To Calibration and Configuration Adjustments. - A device shall be so designed 
that access to calibration and configuration modes, including external and remote access, are 
only permitted when: 

(b)  

The application of the physical security seal shall ensure that the access to the 
calibration and configuration modes is disabled, or 

The calibration and configuration adjustments are protected by an approved category 
1, 2, or 3 audit trail, and the device shall clearly and continuously indicate and print, 
if equipped with a printer, that the calibration and configuration adjustment modes are 
enabled. 

(Nonretroactive as of January 1, 2009)  

 
(Added 2008) 

 
In the addendum sheets published by the NCWM S&T committee at the 2008 Annual Meeting, changes were made 
to the proposed revisions to G-S.8. Provision for Sealing Electronic Adjustable Components, G-S.8.1. Access to 
Calibration and Configuration Adjustments.  The submitter expressed concern that the revised paragraph would 
create a new requirement such that any device that does not automatically disable calibration and configuration 
mode when the physical security seal is applied must be a category 3 sealing device by requiring the device to have 
an approved audit trail.  He further noted that there are currently approved devices, which are not category 3, but 
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that continuously indicate configuration mode is active or do not function, when the device is in configuration and 
calibration mode, preventing the accidental sealing of the device while still in configuration and calibration mode.  
These devices would no longer be allowed under the new wording. 
 
At the 2008 NCWM Annual Meeting, the S&T Committee revised the proposed change to G-S.8.1. in its addendum 
sheets as follows (see the S&T Committee’s addendum sheets for a complete summary of related changes to G-S.8): 
 
 
 

 (a)  

G-S.8.1. Access To Calibration and Configuration Adjustments. - A device shall be so designed 
that: 

(b)  

The application of the physical security seal automatically disables the access, 
including external and remote access, to the calibration and configuration mode, or 

 

The calibration and configuration adjustments, including external and remote access, 
are protected by an approved audit trail, and in addition: 

- 

 

The device shall not provide metrological indications that can be interpreted, or 
transmitted into memory, or printed while it is in the calibration and/or 
configuration adjustment mode as a correct measurement value, or 

- 

 

The device shall clearly and continuously indicate that it is in the calibration and/or 
configuration adjustment mode and record such message if capable of printing in 
this mode. 

 (Nonretroactive as of January 1, 2009)  

  
(Added 2008) 

 
Recommendation:  The Sector was asked to consider submitting a proposal to request that the S&T committee 
reinstate the previous wording from the original item in Pub 16 (2008) that also allows category 1 and 2 devices as 
long as they continuously and clearly indicate that the device is in calibration and configuration mode or do not 
provide a measurement value. 
 
The S&T committee, by their comments on this item in the addendum sheets, seemed to be trying to eliminate 
references to sealing categories of the device.  If the purpose of this was to reduce language, the references could 
still be removed as long as the additional reference to an approved audit trail is also removed, because this reference 
is specifically requiring a category 3 sealing device, whether intentional or not. 
 
Discussion:  The Sector discussed some of the questions that had been posed about the current language in G-S.8. 
by various members of the weights and measures community.  Steve Patoray described (from his perspective as past 
NTEP Director) the scenario which prompted questions to be raised about this paragraph among the NTEP 
laboratories, noting that he believes this issue is really a weighing issue.  He stated that some weighing devices are 
equipped with a jumper located inside the case; the jumper is engaged and the calibration mode can then be entered 
via use of a password.  The manual to the device would specify that you should disengage the jumper before putting 
the case back on the device.  If the technician neglects to disengage the jumper, a physical security seal could be 
affixed to the device without putting the jumper in the “on” position. 
 
Rich Miller commented that this method of operation is different from how his company’s devices work, noting that 
the device could not be used in normal operation without first taking it out of the calibration mode.  Others echoed 
Rich’s comments regarding how other measuring devices work and some commented that the method of operation 
described by Steve Patoray should never have been approved. 
 
Will Wotthlie noted that the NTEP Measuring Laboratories have historically applied the criteria to require the 
method of operation that Rich Miller described, commenting also that the labs also considered requirements for 
“facilitation of fraud” in their assessments.  While this interpretation is consistent with the existing language in G-
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S.8, he doesn’t believe that this is strictly a concern for the weighing laboratories.  Will noted that, if the weighing 
laboratories are interpreting the criteria differently, manufacturers for new measuring applications may question 
those interpretations.  Dan Reiswig noted that Publication 14 supports Will’s statements. 
 
Tina Butcher noted that the NIST Weights and Measures division believes that the existing language is clear and the 
interpretation used by the measuring laboratories is correct; however, there are people who are interpreting it 
differently.  She pointed out that the current language states that a security seal must be broken before any 
metrologically significant change can be made.   Tina further commented that the S&T Committee has struggled to 
find language that does not change the intent of the requirement.  She and others noted that the NTEP Laboratories 
have also had extensive discussions about this language and the labs and the S&T Committee would appreciate 
additional input from the Sector on a proposed approach. 
 
The Sector returned to the more immediate issue before the Measuring Sector, which is the proposal to recommend 
that the S&T Committee reinstate the language originally printed in the 2008 edition of NCWM Publication 16.  
Steve Patoray noted that the S&T Committee had pulled the item back from a voting status at the 2008 NCWM 
Annual Meeting because of questions regarding the proposed wording, noting that the key issue is really how to 
address the application of the physical seal relative to the device being in the adjustment mode.  He further stated 
that, for some weighing devices, the application of the physical seal does not do anything except give a visual 
indication of whether or not there is access to calibration.  Marc Buttler noted that his concern regarding the 
implication that the device be able to sense that it has been left in the adjustment mode and the potential impact on 
existing devices.  He noted that there are also many devices that simply won’t function normally if left in the 
calibration mode.  Dave Rajala and Rich Miller echoed this comment and suggested that the recommendation state 
that the device must not provide a measurement value while in the adjustment mode.  Rodney Cooper also noted that 
his company’s devices are designed such that it is necessary to exit the calibration mode before using it in normal 
operation.  Dave supports maintaining the current language, noting that his company’s equipment complies with it 
and suggesting that, if weighing applications have not been interpreting it this way, these applications should be 
fixed.  However, he further noted that he would support the proposed language with the removal of the word 
“automatic.” 
 
The Sector also discussed the definition of an “audit trail” and the differences among various methods of sealing.  
Tina Butcher noted that the S&T Committee removed the reference to specific categories of audit trails because not 
all specific device codes use these same numerical references.  She suggested that an alternative approach would be 
to say “an electronic means of sealing.”  She also directed the Sector to the audit trail criteria that was originally 
developed by Claude Bertrand and others at Measurement Canada and Henry Oppermann at NIST WMD and 
ultimately incorporated into NCWM Publication 14.  Marc Buttler stated that this information helps to clarify the 
language used in G-S.8., and some members of the Sector observed that field inspectors may benefit from additional 
information regarding the criteria for an “approved” audit trail.  Marc further suggested that perhaps the Sector 
should consider proposing amendments to bullet (b) in the proposal. 
 
Multiple different options for modifying G-S.8.1. were considered, including replacing the text in the proposed (a) 
with the following and modifying (b) to include a generic reference to different device categories: 

(a) Before the application of the physical security seal, means shall be taken to disable the 
access, including external and remote access to the calibration and configuration mode. 
(Rich Miller) 

G-S.8.1. Access To Calibration and Configuration Adjustments. - A device shall be so designed that: 

OR 

Before the application of the physical security seal, the access, including external and remote 
access, to the calibration and configuration mode shall be disabled, or (

OR 

Dmitri Karimov) 

The access, including external and remote access, to the calibration and configuration mode 
must be disabled before the application of a physical security seal, or (Maurice Forkert) 
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(b)  

 

The calibration and configuration adjustments, including external and remote access, are 
protected by an approved audit trail for the category of device, and in addition: 

- 

 

The device shall not provide metrological indications that can be interpreted, or 
transmitted into memory, or printed while it is in the calibration and/or configuration 
adjustment mode as a correct measurement value, or 

- 

 

The device shall clearly and continuously indicate that it is in the calibration and/or 
configuration adjustment mode and record such message if capable of printing in this 
mode. 

 (Nonretroactive as of January 1, 2009)  

 
(Added 2008) 

After extensive discussion by the Sector regarding possible alternatives, Judy Cardin (WI), NTEP Committee Chair, 
suggested that the Sector just communicate its concerns over the use of the word “automatically.”  Mike Keilty 
concurred, noting that many different alternatives could be written, but since the basic concern seems to stem from 
the use of the word “automatically,” just noting the Sector’s concern might be helpful to the S&T Committee in 
assessing alternatives. 
 
Conclusion:  The Sector is concerned that the term “automatically” may be misinterpreted.  The Sector did not 
agree upon specific language to suggest, but encourages the S&T to find alternative language for this term. 
 
 
7. Pr oduct F amilies for  M eter s T able, Categorization of Liquid CO2 
 
Source: Marc Buttler, Emerson Process Management 
 
Background:  Liquid carbon dioxide is not clearly addressed in the Product Families for Meters Table in NCWM 
Publication 14 (see Technical Policy, Section C, LMD-3).  Clarification is required regarding the correct product 
family for liquid CO2 in order to guide correct certification for liquid CO2.  Categorizing liquid CO2 in the family of 
cryogenic products was considered, but the typical temperature of liquid CO2 is above the defined maximum 
temperature for cryogenic fluids of 120 Kelvin as defined in NIST Handbook 44. 
 
Recommendation:  The Sector was asked to consider including liquid CO2 as a compressed liquid and to increase 
the maximum density for compressed liquids to 1.1 to include the typical density of liquid CO2. 
 
Discussion:  Marc Buttler summarized the history of the issue, noting that there is currently nothing in the product 
families table to address CO2.  Marc also noted that he had checked with Dick Suiter (who was the Sector’s 
technical advisor prior to his retirement in 2008) regarding categorization of CO2 and Dick had suggested that it be 
addressed as a compressed liquid.  Marc noted that CO2 exists at temperatures well above the threshold specified in 
NIST Handbook 44 for “cryogenics,” citing typical temperature ranges of -50 C to -30 C.  The Sector discussed 
typical temperature and pressure ranges for liquid CO2 and generally concurred that it does not fall into the category 
of a cryogenic based upon the definition referenced above. 
 
The California laboratory has the most experience testing CO2 meters; however, Dan Reiswig noted California’s 
experience is primarily limited to tests of turbine meters rather than mass flow meters.  With regard to categories 
currently included in the table, Norm Ingram expressed the opinion that CO2 belongs in the compressed liquids 
category; however, he noted that there is no specific gravity listed for either compressed gases or cryogenic liquids 
and the specific gravity for carbon dioxide is not within the range currently listed in the compressed liquids 
category. 
 
The Sector discussed the relative tolerances specified in NIST Handbook 44 for cryogenic liquids, mass flow 
meters, and LPG and NH3 and considered how this might impact the inclusion of CO2 in an existing product family.  
If CO2 is included in a family which is subject to different tolerances, the Sector will need to assess how to apply 
tolerances in testing.  For example, would the most stringent tolerance be used to cover all products in the family?  
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The Sector also discussed the fact that the Section 3.34 in the Cryogenics Code does not apply to meters dispensing 
liquefied natural gas. 
 
The Sector also discussed the question of what testing would need to be done to get the products listed under the 
family.  Test D is specified for both the compressed liquids family and cryogenic liquids family.  Mike Frailer noted 
that if you test with one product from the family, Test D would require testing with only one product from the 
family.  This needs to be considered in conjunction with the issue of tolerances to be applied.  Dan Reiswig noted 
that historically tests conducted by the CA laboratory of turbine meters included separate tests for cryogenics and 
CO2.  Will Wotthlie pointed out that CO2 has not previously been included in the product families table and 
suggested an alternative might be to create a separate category for CO2 with a Test D specified. 
 
Related to the issue of the test specified in the product family table is the question of specific test procedures.  
Because product is transferred through these meters via gravity discharge, Will Wotthlie noted that the testing is 
more complex; one must take great care to ensure that pressures are consistent and other parameters are monitored.  
The uncertainty in the testing process is one reason that a larger tolerance is allowed.  While expressing a desire to 
avoid more testing than is absolutely necessary, Dan Reiswig and others laboratories noted that experience testing 
meters using gravity discharge in NTEP is rather limited.  Dan expressed concern about including CO2in an existing 
product family category and, thereby, “grandfathering” it into an existing CC because of this limited experience and 
the lack of data to support doing so. 
 
Jim Truex asked if Measurement Canada had experience with these meters and Dennis Beattie indicated they do not 
have any data to share.  Marc Buttler reported that no tests have yet been conducted in the field, which led to the 
conclusion that more data is needed.  Marc reported having a customer waiting for a resolution of this issue, and 
Dan Reiswig offered to work with Marc to look at a device near the CA laboratory for the purposes of collecting 
additional data.  Since limited or no data seems to be available, Jim Truex, noted that a test case is needed in order to 
collect data that will enable the Sector to assess what changes to the table can be supported.  Marc suggested the 
Sector table the issue until additional data is collected and examined.  The Sector agreed that additional data is 
needed to make an assessment of any proposed changes to the table with respect to CO2. 
 
Conclusion:  The Sector agreed to table the issue until more data is available to suggest the best approach to use for 
including CO2 in the family of products table and for defining the test criteria. 
 
8. Product Families for Meters Table, Inclusion of Milk and Dairy Products 
 
Background:  The product family for milk is not clearly identified in the Product Table in Pub 14.  HB44 and Pub 
14 have specific sections regarding milk meters, but it is unclear what the product family and test requirements are 
for milk. 
 
The following points were offered for the Sector to consider in its discussion of this issue: 
 
• The "Mass Flow Meters" category in the current table does not include any additional guidance regarding "milk 

and dairy products" or any other food grade products. 
 

• Milk and dairy products would presumably fall under the test requirements category of "Normal Liquids" 
for mass flow meters since the remaining categories of "Heated Products," "Compressed Liquids," 
"Compressed Gases," and "Cryogenic Liquids and LNG" would clearly not include milk and dairy 
products. 

 
• The majority of mass flow meters with NTEP CCs for dairy applications were tested with milk. 
 
• Past Sector summaries and discussions do not appear to have any reference to discussions of how milk and 

other dairy products would fit into the product family table for MFMs or for any other meter technologies.  Milk 
does not appear to be discussed in any recent discussions (in the past few years) on the product family table 
categories for MFMs. 

 
• There is reference to various food grade oils and there are subcategories for Magnetic Flow, PD, and Turbine 
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meters that include reference to "industrial and food grade liquid oils."  However, no other reference is made in 
the table to other types of food products. 

 
• The LMD Checklist is very sketchy on evaluation criteria for milk metering applications in general.  So, a 

related Sector issue may be the need to strengthen the checklist criteria on milk meters.  This point could be 
addressed with this agenda item or as part of a separate effort. 

 
• A related issue (more for H44 than for NTEP) is that the MFM Code in H44 includes few references to milk 

meter applications.  The MFM Code may need to be reviewed to determine if any additional requirements for 
milk meter applications from the NIST Handbook 44 Milk Meters Code might need to be proposed for 
inclusion in the MFM Code.  It is questionable if this was done when the MFM Code was added to H44. 

 
• Where does a food product such as high fructose corn syrup (which may sometimes be heated) fit in the existing 

table?  There is a category for liquid feeds such as molasses, but not for corn syrup. 
 

Recommendation:  Identify clearly which product family milk falls into for each metering technology.  
Alternatively, the Sector might consider creating a separate product family just for milk and dairy products. 
 
Discussion:  Dmitri Karimov reported that one reference to milk that he observed on the internet cites an 
approximate 87.7% water content.  Thus, milk is most appropriately included in the “water” product category.  For 
reference, Rich Miller also noted that R117 has a section that addresses beer and other foaming liquids (which 
includes milk) under a single category for liquid foods. 
 
Will Wotthlie agreed with Dmitri’s assessment, noting that he is also speaking for Ross Andersen (NY) who asked 
Will to relay his point of view.  Will went on to comment, that with regard to test liquid, he believes that testing 
done in the laboratory with water is adequate to cover applications for either water or milk.  Additionally, a test with 
water in a field application is appropriate to cover either water or milk applications on the CC.  Will also commented 
that, because of the need to test complete systems, including any peripheral equipment typically associated with 
milk meters, if a manufacturer selects a field site that is normally used to meter milk, then milk must be used as the 
test liquid for the evaluation. 
 
The Sector generally agreed that testing in a laboratory with water is adequate to cover both milk and water 
applications.  Dennis Beattie noted that even if milk was brought into a lab, problems would likely arise because of 
product foaming.  Dennis also commented that Measurement Canada doesn’t approve a meter alone, rather they 
approve systems, which includes an evaluation of the control components of the system.  The Sector acknowledged 
that milk metering systems include peripheral equipment that is essential to ensuring accurate metering and that 
testing in a laboratory environment with water may not include testing with this peripheral equipment.  However, 
several members made the point that initial and subsequent verification tests in the field will be conducted with all 
peripheral equipment that is necessary to ensure accurate measurement and further commented that milk must be 
used for the test liquid in such tests.  The Sector also briefly discussed how CCs reflect associated peripheral 
equipment in milk metering systems, with some comments that there may be some inconsistency in previously 
issued CCs. 
 
The Sector then went on to discuss the merits of NTEP testing with water versus milk in field applications.  Echoing 
Will’s comments, the Sector agreed that NTEP tests in field applications can be conducted with either water or milk 
to cover both applications.  However, when the field site selected is an application that is normally used to meter 
milk (for example an installation at a farm site), then the Sector believes that, whether the test is an NTEP test or an 
initial or subsequent verification, the test liquid must be milk and all associated peripheral equipment must be 
included for the test. 
 
There was some additional discussion regarding whether or not milk should be included in the category with water 
for all metering technologies.  The Sector agreed that milk can be included in the same category as water for all 
technologies; however, because of the issue of conductivity, the Sector agreed that, for magnetic flow meters, milk 
should be included in the category with tap water rather than deionized water. 
 
Conclusion:  The Sector agreed on the following points: 



2008 Measuring Sector 
Meeting Summary 

 

Page 20 of 35 
 

• Add milk to the “water” product categories in the table.  However, because of the issue of conductivity, 
for magnetic flow meters where there are two categories for water, add milk to the “tap water” category. 

• A manufacturer can select a field site for either a water meter application or a milk meter application 
and have both products covered on the Certificate.  If the site selected is a site intended to meter milk, 
then milk must be used for the test liquid. 

 
 
9. Next Meeting 
 
Recommendation:  The Sector was asked to develop a proposed date and location for the next meeting. 
 
Discussion:  The Sector discussed several options for the 2009 and future meetings, including options of holding 
Sector meetings in conjunction with the SWMA, the WWMA, and the CWMA Interim as well as holding Sector 
meetings separately.  Because more NTEP Measuring Laboratory personnel routinely attend the SWMA, holding 
the meetings in conjunction with the SWMA would be more cost effective to those laboratories.  Thus, the Sector 
agreed that the Sector meetings should continue to be held in conjunction with the SWMA as a general practice. 
 
Conclusion:  The Sector agreed to recommend that the next meeting be held in conjunction with the SWMA in 
2009. 
 
 
Additional Items as Time Allows: 
 
10. Temperature Compensation for Liquid Measuring Devices Code 
 
Source: NCWM S&T Committee 
 
Background and Recommendation:  The NCWM S&T Committee is considering a proposal to modify 
Section 3.30. Liquid-Measuring Devices (LMD) Code by modifying paragraphs S.2.6., S.2.7.1., S.2.7.3., N.4.1.1.(a) 
and (b), N.5., UR.3.6.1.1., and UR.3.6.1.2., to add new paragraphs S.1.6.8., S.2.7.2., S.4.3., UR.3.6.1.3., and 
UR.3.6.4., and to renumber other existing paragraphs as appropriate to recognize temperature compensation for 
retail devices.  The Sector was asked to provide input to the S&T Committee on these proposed changes if time 
permitted.  The proposed changes were included in the Sector’s 2008 agenda and can be found in the NCWM S&T 
Committee’s 2009 Interim Agenda and 2009 Interim Report under Item 330-1. 
 
Conclusion:  Time did not permit the Sector to discuss the proposed changes.  Consequently, the Sector took no 
position on these proposals. 
 
11. Water Meters – S.1.1.3. Value of the Smallest Unit 
 
Source: Western Weights and Measures Association 
 
Background and Recommendation:  The NCWM S&T Committee is being asked to consider a proposal from the 
WWMA to modify paragraph S.1.1.3. Value of the Smallest Unit in Section 3.36 Water Meters in NIST Handbook 
44 to harmonize with American Water Works Association (AWWA) standards.  The Sector was asked to provide 
input to the S&T Committee on these proposed changes if time permitted.  The proposed changes were included in 
the Sector’s 2008 agenda and can be found in the NCWM S&T Committee’s 2009 Interim Agenda and 2009 Interim 
Report under Item 336-1. 
 
Conclusion:  Time did not permit the Sector to discuss the proposed changes.  Consequently, the Sector took no 
position on these proposals. 
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12. Water Meters – N.4.1.1. Repeatability Tests and T.1. Tolerance Values 
 
Source: Southern Weights and Measures Association 
 
Background and Recommendation:  The Southern Weights and Measures Association is developing a proposal to 
change requirements for test draft sizes specified in NIST Handbook 44 Section 3.36 Water Meters.  The proposal 
recommends modifications to paragraph N.3. , Tables N.4.1. and N.4.2., and paragraph T.1.1.; as well as the 
addition of several new tables in the Notes and Tolerances section specifying separate requirements for utility and 
non-utility meters. 
 
The Sector was asked to provide input to the S&T Committee on these proposed changes if time permitted.  The 
proposed changes were included in the Sector’s 2008 agenda and can be found in the NCWM S&T Committee’s 
2009 Interim Agenda on the Developing Items Agenda and in the 2009 Interim Report under Item 336-3. 
 
Conclusion:  Time did not permit the Sector to discuss the proposed changes.  Consequently, the Sector took no 
position on these proposals. 
 
 
13. Water Meters T.1.1. Repeatability, Tables T.1.1. and T.1.2. 
 
Source: Western Weights and Measures Association (WWMA) 
 
Background and Recommendation:  The WWMA submitted a proposal to amend T.1.1. Repeatability and Add 
New Tables T.1.1. and T.1.2. in NIST Handbook 44 Section 3.36 to specify test draft sizes for tests of water meters.  
A copy of the proposal was included in the Sector’s agenda with the request that the Sector review the proposal and 
provide any comments and recommended changes to the NCWM S&T Committee.   
 
Conclusion:  Time did not permit the Sector to discuss the proposed changes.  Consequently, the Sector took no 
position on these proposals. 
 
[Technical Advisor’s Note:  This proposal can be found in the 2009 Interim Agenda of the S&T Committee under 
Item 336-2.  This item was subsequently withdrawn by the S&T Committee as reflected in its 2009 Interim Report, 
with the recommendation that the WWMA address the issue in conjunction with the WWMA’s continued work on a 
related S&T Committee Developing Item, Part 4, Item 1.] 
 
 
14. Draft Code Section 3.3X. Hydrogen Gas-Measuring Devices 
 
Source: NCWM S&T Committee 
 
Background:  The NCWM S&T Committee’s Agenda added a new item to its Developing Item to recognize work 
being done to develop a code for commercial hydrogen gas-measuring devices by the U.S. National Work Group for 
the Development of Commercial Hydrogen Measurement Standards.  The Work Group, which presently includes 
weights and measures officials, manufacturers and users of hydrogen measuring devices, and federal agency 
representatives, is looking for input and participation from the weights and measures community in the development 
of the code and associated test procedures.  The most current version of the draft code can be found on NIST 
WMD’s home page at http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-
Standards.cfm.   
 
This web page will be the U.S. weights and measures and hydrogen communities' source for the latest information 
and status of ongoing work to develop uniform and appropriate legal metrology standards for commercial hydrogen 
measurements. 
 
Conclusion:  The Sector took no action on this item.  This item was included on the Sector’s agenda to make the 
Sector aware of the work and to encourage input and participation from Sector members. 

http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm�
http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm�
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 2008 Measuring Sector Summary – Appendix 1 
Attachment #1 from 2008 Measuring Sector Agenda 

Proposed Products Families and Typical Product Characteristics 
 
Product Group Liquid Name Viscosity (60F) 

Centipoises/Centistokes 
Specific Gravity (60 F) 

Normal Liquids 
Fuels, Lubricants, 
Industrial and 
Food Grade 
Liquid Oils 

Diesel Fuel 10 cps 0.72 
Distillate   
Gasoline 0.28 cps 0.72 
Fuel Oil (#1, #2, #3, #4) 8 to 88 cPs. 0.9  
Kerosene 1.94 cps 0.75 
Light Oil 13.47 cps 0.86 
Spindle Oil   
Lubricating Oils 20 to 1000 cPs. 0.80-0.90 
SAE Grades 192-3626 cps 0.9 
Bunker Oil  11,200 cps 0.99 
6 Oil (#5, #6) 66-13,000 cPs. 0.9 
Crude Oil 3-1783 cps 0.79-0.97 
Asphalt 100 – 5000 cPs  
Vegetable Oil 133 cps 0.92 
Biodiesel above B20 10.12 cps 0.86 
Avgas 1.5 to 6 cPs.  
Jet A 1.5 to 6 cPs.  
Jet A-1 1.36 cps 0.76 
Jet B 1.5 to 6 cPs.  
JP4 1.02 cps 0.76 
JP5 1.94 cps 0.76 
JP7 
JP8 

1.82 cps 0.76 

Cooking Oils 9.93 cps 0.92 
Sunflower Oil 90.1 cps 0.93 
Soy Oil 90.6 cps 0.93 
Peanut Oil 11 cPs. to 110 cPs  0.9-1.0 
Olive Oil 116.8 cps 0.92 
Corn Oil 4.0 cps 0.91 

 
Normal Liquids 
Solvents General Acetates 0.44 cps 0.93 

Acetone 0.34 cps 0.8 
Esters   
Ethylacetate 1.36 cps 0.96 
Hexane 0.34 cps 0.66 
MEK 0.45 cps 0.81 
Toluene 0.62 cps 0.87 
Xylene 0.86 cps 0.89 
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Normal Liquids 
Solvents 
Chlorinated 

Carbon Tetra-Chloride 0.99 cps 1.6 
Methylene-Chloride 0.46 cps 1.34 
Perchloro-Ethylene 1  1.6 
Trichloro-Ethylene 0.6 cps 1.47 

 
Normal Liquids 
Alcohols, Glycols 
& Water Mixes 
Thereof 

Ethanol 1.29 cps 0.79 
Methanol 0.64 cps 0.80 
Butanol 3.34 cps 0.81 
Isopropyl 2.78 cps 0.79 
Isobutyl 4.54 cps 0.81 
Ethylene glycol 25.5 cps 1.19 
Propylene glycol 54 cps 1.04 

 
Normal Liquids 
Water Tap Water 1.0 cPs 1.0 

Deionized 1.0 cPs 1.0 
Demineralized 1.0 cPs 1.0 
Potable 1.0 cPs 1.0 
Nonpotable 1.0 cPs 1.0 

 
Normal Liquids 
Clear Liquid 
Fertilizers 

Nitrogen Solution   
28%, 30% or 32%   
20% Aqua-Ammonia   
Urea 1.0 cps 1.89 
Ammonia Nitrate 11.22 cps 1.16-1.37 
N-P-K solutions   
10-34-0 48 cps 1.39 
9-18-9  1.32 

 
Normal Liquids 
Crop Chemicals Herbicides   

Round-up 1.0 1.01  
Touchdown  1.4  
Banvel  1.19  
Treflan  1.12  
Paraquat  1.12  
Prowl  1.06  

 
Normal Liquids 
Crop Chemicals Fungicides   

Insecticides   
Adjuvants   
Fumigants   
Dual  1.11  
Bicep  1.11  
Marksman  1.16  
Broadstrike  1.12  
Doubleplay    
Topnotch 140 – 400 cps 1.16  
Guardsman  1.12  
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Harness  1.11  
 
Normal Liquids 
Crop Chemicals Fungicides   
 
Normal Liquids 
Crop Chemicals Micronutrients   
 
Normal Liquids 
Suspension 
Fertilizers 

3-10-30   
4-4-27   

 
Normal Liquids 
Liquid Feeds Liquid Molasses 8640 cps 1.25 

Molasses plus Phos Acid 
and/or Urea (Treacle) 

2882 cps 1.1 to 1.3  

 
Normal Liquids 
Chemicals Sulfuric Acid 1.49 cps 1.83 

Hydrochloric Acid 1.0 – 0.80 cps 1.1 
Phosphoric Acid 161 cps 1.87 

 
 
Heated Products 
 Bunker C 11,200 cps 1.99 

Asphalt 100 – 5000 cPs  
 
Compressed Liquids 
Fuels and 
Refrigerants 

LPG   
Propane 0.098 cps 0.504 
Butane 0.19 cps 0.595 
Ethane   
Freon 11 0.313 cps 1.49 
Freon 12 0.359 cps 1.33 
Freon 22 1.99 cps 1.37 

 
Compressed Liquids 
NH3 Anhydrous Ammonia 0.188 cps 0.61 
 
Compressed Gases 
 Compressed Natural Gas 

(CNG) 
 0.6 to 0.8 (1=Air) 

   
 
Cryogenic Liquids and Liquefied Natural Gas 
 Liquefied Oxygen 0.038 cps 0.66 

Nitrogen 1.07 cps 0.31 
Liquefied Natural Gas   
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2008 Measuring Sector Summary – Appendix 2 
Attachment #2 from 2008 Measuring Sector Agenda 

Test Requirements for Product Families 
 

Product Family  Flowmeter Test Requirements 

 
Normal Liquids  

 
 

Magnetic Flowmeters – Use Test F for Fuels, Lubricants, Industrial and Food Grade 
Liquid Oils, Solvents General, Solvents Chlorinated, Pure Alcohols & Glycols, Water 

(De-mineralized & De-ionized), Heated Products (above 50 C) ;  

 

Magnetic Flowmeters – Use Test D for Water (Tap, Potable & Non-potable), Water 
Mixes of Alcohols & Glycols, Juices, Beverages, Clear Liquid Fertilizers, Crop 

Chemicals, Suspensions Fertilizers, Liquid Feeds, Chemicals 

 
Mass Flowmeters – Use Test B 

 
Positive Displacement Flowmeters – Use Test C 

 
Turbine Flowmeters - Use Test E 

Other Flowmeter Types – Use Test A  

Heated Products 
(above 50 °C) 

 
Magnetic Flowmeters – Use Test F 

 
Mass Flowmeters – Use Test D 

 
Positive Displacement Flowmeters – Use Test D 

Other Flowmeter Types – Use Test A  

Compressed 
Liquids  

 
Mass Flowmeters – Use Test D 

 
Positive Displacement Flowmeters – Use Test D 

 
Turbine flowmeters – Use Test E 

Other Flowmeter Types – Use Test A 

Cryogenic Liquids 
and 

Liquefied Natural 
Gas  

 
Mass Flowmeters – Use Test D 

 
Turbine flowmeters – Use Test D 

Other Flowmeter Types – Use Test A 

Compressed Gases  
 

Mass Flowmeters – Use Test D 

 
Other Flowmeter Types – Use Test A 

Note: CNG is only included in Section 3.37 Mass Flow Meters of Handbook 44  
 

 
Tests to be Conducted  

 
Test A – Products must be individually tested and noted on the Certificate of Conformance. 

 

Test B - To obtain coverage for a range of products within a family:  Test with one product having a low 
specific gravity; test with a second product having a high specific gravity.  The Certificate of 
Conformance will cover all products in the family within the specific gravity range tested. 
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Test C - To obtain coverage for a range of products within a family:  Test with one product having a low 
viscosity; test with a second product having a high viscosity.  The Certificate of Conformance will 
cover all products in the family within the viscosity range tested. 

Test D – To obtain coverage for a product family:  Test with one product in the product family.  

 

The 
Certificate of Conformance will cover all products in the family. 

 

Test E – To obtain coverage for a range of products within a family:  Test with one product having a low 
kinematic viscosity; test with a second product having a high kinematic viscosity.  The Certificate of 
Conformance will cover all products in the family within the kinematic viscosity range tested. 

 

Test F – To obtain coverage for a range of products within a family:  Test with one product having a specified 
conductivity.  The Certificate of Conformance will cover all products in the family with conductivity 
equal to or above the conductivity of the tested liquid. 



2008 Measuring Sector 
Meeting Summary 

 

Page 27 of 35 
 

2008 Measuring Sector Summary – Appendix 3 
Revisions to NCWM Publication 14 LMD Checklist 

Technical Policy Part C – Product Families for Meters 
Discussed by the Sector at its October 2008 Meeting 

 
 
C. Product Families for Meters 
 
When submitting a meter for evaluation, the manufacturer must specify the product family and critical parameters 
for which the meter is being submitted.   
 
The product family and the specific product subgroup covered by the Certificate are to be identified on Page 1 of the 
Certificate of Conformance.  More detailed information, including the typical product types found in the subgroup, 
is to be included in the application section of the Certificate. 
 
Tests are to be conducted as described in Table C.1. Tests to Be Conducted.  Testing must be completed for each 
product family in order for that product family to be covered on the Certificate.  Table C. 21. Product Family Table 
identifies which of these tests apply to various metering technologies and product families.  For meter technologies 
not already specified in Table C.2., use “Test A.”  Tests are to be conducted as described in Table C.2. Tests to Be 
Conducted. For meter technologies not already specified in Table C.2., use “Test A.”

 

  Table C.3. Typical Product 
Family Characteristics gives viscosity and specific gravity values for typical products in each product family. 

The “Application” section of the Certificate of Conformance will identify product families or specific products 
covered under the Certificate.   
  
 

Table C.1. Product Families and Test Requirements Table 

Mass Flow 

(Test B unless otherwise 
noted) 

Meters 
Product Family & Test 

Requirements 

Magnetic Flow Meters 
Product 

Family & Test 
Requirements 

(Test D unless otherwise 
noted) 

Positive Displacement 

Family & Test 
Requirements

Product 

(Test C unless otherwise 
noted) 

Meters 

Turbine
Product 

 Meters 

Family & Test 
Requirements (Test A 

unless otherwise noted) 

 
 

Test B 
Normal Liquids 

 

Includes the following for 
Mass Flow Meters: 

 

Fuels, Lubricants, 
Industrial and Food Grade 

Liquid Oils, 

Solvents 

 
General, 

Solvents 

 
Chlorinated, 

 

Alcohols, Glycols, and 
Water Mixes Thereof, 

 
Water, 

Test F permitted 
Fuels, Lubricants, 

Industrial and Food Grade 
Liquid Oils, 

Solvents 
General, 
Solvents 

Chlorinated, 
Pure Alcohols & Glycols, 

 
Water (De-mineralized & 

de-ionized), Heated 
Products (above  

50 °C)* 
 

Test C 
Fuels, Lubricants, 

Industrial and Food Grade 
Liquid Oils 

Test E permitted 
Fuels, Lubricants, 

Industrial and Food Grade 
Liquid Oils  

Test C 
Solvents 
General 

Test E permitted 
Solvents 
General 

 

Test C 
Solvents 

Chlorinated 

Test A 
Solvents 

Chlorinated 

Test C 
Alcohols, Glycols, & 
Water Mixes Thereof 

Test E permitted 
Alcohols, Glycols, & 
Water Mixes Thereof 

 Test D 
Water (Tap, Potable & 

Nonpotable), Water Mixes 
of Alcohols & Glycols, 

Glycols, and Water Mixes 
Thereof, 

Test D permitted 
Water 

 

Test D permitted 
Water 
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Table C.1. Product Families and Test Requirements Table 

Mass Flow 

(Test B unless otherwise 
noted) 

Meters 
Product Family & Test 

Requirements 

Magnetic Flow Meters 
Product 

Family & Test 
Requirements 

(Test D unless otherwise 
noted) 

Positive Displacement 

Family & Test 
Requirements

Product 

(Test C unless otherwise 
noted) 

Meters 

Turbine
Product 

 Meters 

Family & Test 
Requirements (Test A 

unless otherwise noted) 

 
(continued) 

 
Juices, Beverages, 

 
Clear Liquid Fertilizers, 

 
Crop Chemicals, 

 
Flowables 

 
Suspensions Fertilizers, 

 
Liquid Feeds, 

 
Chemicals 

 
(continued) 

Juices, Beverages, 
 

Clear Liquid Fertilizers,  
 

Crop Chemicals,  
 

Suspensions Fertilizers,  
 

Liquid Feeds, 
 

Chemicals 

Test C 
Clear Liquid 

Fertilizers 
 

Test A 
Clear Liquid 

Fertilizers 
 

Test C 
Crop Chemicals

Test A 
 1 Crop Chemicals 1 

Test C 
Crop Chemicals

Test A 
 2 Crop Chemicals 2 

Test C 
Flowables 

Test A 
Flowables 

Test C 
Crop Chemicals

Test A 
 3 Crop Chemicals 3 

Test C 
Crop Chemicals

Test A 
 4 Crop Chemicals 4 

Test C 
Suspensions 
Fertilizers 

Test A 
Suspensions 
Fertilizers 

Test C 
Liquid Feeds 

Test A 
Liquid Feeds 

Test C 
Chemicals 

Test A 
Chemicals 

 

Test B 
Heated Products (above 

50 °C) 

*See above Test C 
(for heated products above 

50 °C) 
Heated Products (above 

50 °C) 

Test A 
Heated Products (above 

50 °C) 

Test D 
Compressed Liquids, 

  
Fuels and Refrigerants, 

 
NH3 

Not Applicable 
 

(conductivity too low) 

Test C 

Fuels and Refrigerants 
Compressed Liquids, 

Test E 

Fuels and Refrigerants  
Compressed Liquids, 

Test C 
NH3 

Anhydrous Ammonia 

Test A 

Note: If a meter is certified 
for anhydrous ammonia 
the same meter type may 
also be certified for LPG 
without further testing 

NH3 
Anhydrous Ammonia 

Note: If a meter is 
certified for anhydrous 

ammonia the same meter 
type may also be certified 
for LPG without further 

testing 

Test D 
Compressed Gases  

 

Note: CNG is only included in Section 3.37 Mass Flow Meters of Handbook 44 
CNG 
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Table C.1. Product Families and Test Requirements Table 

Mass Flow 

(Test B unless otherwise 
noted) 

Meters 
Product Family & Test 

Requirements 

Magnetic Flow Meters 
Product 

Family & Test 
Requirements 

(Test D unless otherwise 
noted) 

Positive Displacement 

Family & Test 
Requirements

Product 

(Test C unless otherwise 
noted) 

Meters 

Turbine
Product 

 Meters 

Family & Test 
Requirements (Test A 

unless otherwise noted) 

Test D 
Cryogenic Liquids and 
Liquefied Natural Gas   

Not Applicable 
(conductivity too low) 

Test A 
Cryogenic Liquids and 

Liquefied Natural Gas – 
 

Test D permitted 
Cryogenic Liquids and 

Liquefied Natural Gas – 
 

 

1Note: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and 
product trade names, which fall into a product family.  Water and a product such as stoddard solvent or mineral 
spirits may be used as test products in the fuels, lubricants, industrial, and food- grade liquid oils product family. 

 

2 The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 
40 °F) and 1 atm.  The density of water at standard conditions is approximately 1000 kg/m3 (or 998 kg/m3) 

 
3 Diesel fuel blends (biodiesel) with up to 20 % vegetable or animal fat/oil. 

           
4 Gasoline includes oxygenated fuel blends with up to 15 % oxygenate.  

         
Centipoise 

           
Centistokes   =   --------------------- 

Specific Gravity 
5 Kinematic viscosity is measured in centistokes cSt.
 

      

Source for some of the viscosity value information is in the Industry Canada - Measurement Canada "Liquid 
Products Group, Bulletin V-16-E (rev. 1), August 3, 1999." 

 
 

Table C.2. Tests to be Conducted 
Test A – Products must be individually tested and noted on the Certificate of Conformance. 
Test B - To obtain coverage for a range of products within a family:  Test with one product having a low specific 
gravity; test with a second product having a high specific gravity.  The Certificate of Conformance will cover all 
products in the product family within the specific gravity range tested. 
Test C - To obtain coverage for a range of products within a family:  Test with one product having a low viscosity; 
test with a second product having a high viscosity.  The Certificate of Conformance will cover all products in the 
product family within the viscosity range tested. 
Test D – To obtain coverage for a product family:  Test with one product in the product family. The Certificate of 
Conformance will cover all products in the family. 
Test E – To obtain coverage for a range of products within a family:  Test with one product having a low kinematic 
viscosity; test with a second product having a high kinematic viscosity.  The Certificate of Conformance will note 
coverage for all products in the family within the kinematic viscosity range tested. 
Test F – To obtain coverage for a range of products within a family:  Test with one product having a specified 
conductivity.  The Certificate of Conformance will note coverage for all products in both of the families with 
conductivity equal to or above the conductivity of the tested liquid. 
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Table C.3.  Typical Product Family Characteristics 

Product Families  Typical Products Reference Viscosity* (60 ˚F) 
Centipoise/Centistokes (cP) 

Reference  
Specific Gravity* (60 ˚ 
F) (1= water, except 
where noted) 

Normal Liquids, 
Fuels, Lubricants, 
Industrial and 
Food Grade 
Liquid Oils 

Diesel Fuel 10 (cP)cps 0.72 
Distillate   
Gasoline 0.28 (cP)cps 0.72 
Fuel Oil (#1, #2, #3, #4) 8 to 88 (cP)cPs. 0.9  
Kerosene 1.94 (cP)cps 0.75 
Light Oil 13.47 (cP)cps 0.86 
Spindle Oil   
Lubricating Oils 20 to 1000 (cP)cPs. 0.80-0.90 
SAE Grades 192-3626 (cP)cps 0.9 
Bunker Oil  11,200 (cP)cps 0.99 
6 Oil (#5, #6) 66-13,000 (cP)cPs. 0.9 
Crude Oil 3-1783 (cP)cps 0.79-0.97 
Asphalt 100 – 5000 (cP)cPs  
Vegetable Oil 133 (cP)cps 0.92 
Biodiesel above B20 10.12 (cP)cps 0.86 
Avgas 1.5 to 6 (cP)cPs.  
Jet A 1.5 to 6 (cP)cPs.  
Jet A-1 1.36 (cP)cps 0.76 
Jet B 1.5 to 6 (cP)cPs.  
JP4 1.02 (cP)cps 0.76 
JP5 1.94 (cP)cps 0.76 
JP7 
JP8 

1.82 (cP)cps 0.76 

Cooking Oils 9.93 (cP)cps 0.92 
Sunflower Oil 90.1 (cP)cps 0.93 
Soy Oil 90.6 (cP)cps 0.93 
Peanut Oil 11 (cP)cPs. to 110 (cP)cPs 0.9-1.0 
Olive Oil 116.8 (cP)cps 0.92 
Corn Oil 4.0 (cP)cps 0.91 

Normal Liquids, 
Solvents General 

Acetates 0.44 (cP)cps 0.93 
Acetone 0.34 (cP)cps 0.8 
Esters   
Ethylacetate 1.36 (cP)cps 0.96 
Hexane 0.34 (cP)cps 0.66 
MEK 0.45 (cP)cps 0.81 
Toluene 0.62 (cP)cps 0.87 
Xylene 0.86 (cP)cps 0.89 
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Product Families  Typical Products Reference Viscosity* (60 ˚F) 

Centipoise/Centistokes 
Reference  
Specific Gravity* (60 ˚F) 
(1= water, except where 
noted) 

Normal Liquids, 
Solvents 
Chlorinated 

Carbon Tetra-Chloride 0.99 (cP)cps 1.6 
Methylene-Chloride 0.46 (cP)cps 1.34 
Perchloro-Ethylene 1  1.6 
Trichloro-Ethylene 0.6 (cP)cps 1.47 

Normal Liquids, 
  
Pure Alcohols, 
 
Alcohols, Glycols 
& Water Mixes 
Thereof 

Ethanol 1.29 (cP)cps 0.79 
Methanol 0.64 (cP)cps 0.80 
Butanol 3.34 (cP)cps 0.81 
Isopropyl 2.78 (cP)cps 0.79 
Isobutyl 4.54 (cP)cps 0.81 
Ethylene glycol 25.5 (cP)cps 1.19 
Propylene glycol 54 (cP)cps 1.04 

Normal Liquids,  
Water 

Tap Water 1.0 (cP)cps 1.0 
Deionized 1.0 (cP)cps 1.0 
Demineralized 1.0 (cP)cps 1.0 
Potable 1.0 (cP)cps 1.0 
Nonpotable 1.0 (cP)cps 1.0 

Normal Liquids,  
Clear Liquid 
Fertilizers 

Nitrogen Solution   
28%, 30% or 32%   
20% Aqua-Ammonia   
Urea 1.0 (cP)cps 1.89 
Ammonia Nitrate 11.22 (cP)cps 1.16-1.37 
N-P-K solutions   
10-34-0 48 (cP)cps 1.39 
9-18-9  1.32 

Normal Liquids,  
Crop Chemicals 1 

Herbicides   
Round-up 1.0 (cP) 1.01  
Touchdown  1.4  
Banvel  1.19  
Treflan  1.12  
Paraquat  1.12  
Prowl  1.06  
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Product Families  Typical Products Reference Viscosity* (60 ˚F) 

Centipoise/Centistokes 
Reference  
Specific Gravity* (60 ˚F) 
(1= water, except where 
noted) 

Normal Liquids,  
Crop Chemicals 2 

Fungicides   
Insecticides   
Adjuvants   
Fumigants   

Normal Liquids,  
Crop Chemicals 3 

Fungicides   

Normal Liquids,  
Crop Chemicals 4 

Micronutrients   

Normal Liquids, 
Flowables 

Dual  1.11  
Bicep  1.11  
Marksman  1.16  
Broadstrike  1.12  
Doubleplay    
Topnotch 140 – 400 (cP)cps 1.16  
Guardsman  1.12  
Harness  1.11  

Normal Liquids  
Crop Chemicals 

Fungicides   

Normal Liquids  
Crop Chemicals 

Micronutrients   

Normal Liquids, 
Suspension 
Fertilizers 

3-10-30   
4-4-27   

Normal Liquids,  
Liquid Feeds 

Liquid Molasses 8640 (cP)cps 1.25 
Molasses plus Phos Acid 
and/or Urea (Treacle) 

2882 (cP)cps 1.1 to 1.3  

Normal Liquids, 
Chemicals 

Sulfuric Acid 1.49 (cP)cps 1.83 
Hydrochloric Acid 1.0 – 0.80 (cP)cps 1.1 
Phosphoric Acid 161 (cP)cps 1.87 
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Product Families  Typical Products Reference Viscosity* (60 ˚F) 

Centipoise/Centistokes 
Reference  
Specific Gravity* (60 ˚F) 
(1= water, except where 
noted) 

 Asphalt 100 – 5000 (cP)cPs  
Compressed 
Liquids,  
 
Fuels and 
Refrigerants, 
 
NH3 

LPG   
Propane 0.098 (cP)cps 0.504 
Butane 0.19 (cP)cps 0.595 
Ethane   
Freon 11 0.313 (cP)cps 1.49 
Freon 12 0.359 (cP)cps 1.33 
Freon 22 1.99 (cP)cps 1.37 
Anhydrous Ammonia 0.188 (cP)cps 0.61 

Compressed Gases Compressed Natural Gas 
(CNG) 

 0.6 to 0.8 (1=Air) 

Cryogenic Liquids 
and Liquefied 
Natural Gas 

Liquefied Oxygen 0.038 (cP)cps 0.66 
Liquefied Nitrogen 1.07 (cP)cps 0.31 
Liquefied Natural Gas   

 
*Reference Fluid properties are not all inclusive and are representative examples only. 
 
 
Summary of Key Changes: 
• The original table in Pub 14 includes a viscosity range for Fungicides; however, there is no value listed in the 

new table for Fungicides.  In the meantime identify these as Crop Chemical 1, 2, 3, and 4. 
• “Flowables” is missing from the table. 
• Suggest putting crop chemicals after water and other changes to make the table flow better. 
• The order of the tables originally numbered C1 and C2 was reversed for better flow. 
• The note for a single test to cover NH3 and LPG should also apply to turbine meters.  The original table did not 

specify that the note applied to PD meters only. (Note:  This was a point of contention that was not resolved 
during the meeting, as referenced earlier.) 

• Terms in Table C2 and Table C3 (original numbers) should match for the various product families. 
• The term for centipoise needs to be consistent. 
• The term centistokes was deleted from the headers. 
• The footnotes from the original product families table were pulled back into table C2 (original number). 

 
Maintenance Issues: 
• Start to combine the “crop chemicals” into a single category.   
• For magnetic flow meters we talk about beverages.  However, we don’t talk about it for other technologies. 
• There is no reference to heated products below 50 degrees C. 
• If you list the items in order from lowest to highest viscosity, it would make the table easier to follow.  By 

viscosity?  By Specific gravity? Alphabetically by name? 
• Need to include references to the footnotes included in Table C1. 
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Appendix 4 – 2008 Measuring Sector Meeting Attendees 
 
 
 
 

 
Dennis A. Beattie 
Measurement Canada 
400 St. Mary Ave, 4th Floor 
Winnipeg, Manitoba R3C 4K5 
P. 204.983.8910    F. 204.983.5511 
Beattie.dennis@ic.gc.ca 
 
Tina Butcher 
NIST / Weights & Measures Division 
100 Bureau Drive, Mail Stop 2600 
Gaithersburg, MD 20899-2600 
P. 301.975.2196    F. 301.975.8091 
tbutcher@nist.gov 
 
Jerry W. Butler 
North Carolina 
Deptartment of Agriculture 
1050 Mail Service Center 
Raleigh, NC 27699-1050 
P. 919.733.3313    F. 919.715.0524 
jerry.butler@ncagr.gov 
 
Marc Buttler 
Emerson – Micro Motion 
7070 Winchester Circle 
Boulder, CO 80301 
P. 303.530.8562    F. 303.530.8459 
Marc.buttler@emerson.com 
 
Joe Buxton 
Daniel Measurement & Control, 
Inc. 
1161 Sarahlyn Lane, Suite B 
Statesboro, GA 30461 
P. 912.489.2383    F. 912.489.2390 
joe.buxton@emersonprocess.com 
 
Judy Cardin 
Wisconsin Dept. of Agriculture 
Trade and Consumer Protection 
PO Box 8911 
Madison, WI 53713 
P. 608.224.4945    F. 608.224.4939 
judy.cardin@wi.gov 
 
Rodney Cooper 
Actaris Neptune 
1310 Emerald Road 
Greenwood, SC 29646 
P. 864.942.2226    F. 864.223.0341 
rcooper@greenwood.actaris.com 

Maurice J. Forkert 
Tuthill Transfer Systems 
8825 Aviation Drive 
Fort Wayne, IN 46809 
P. 260.747.7529    F. 260.747.7064 
mforkert@tuthill.com

Michael Frailer
Maryland Department of 
Agriculture 
50 Harry S. Truman Parkway 
Annapolis, MD 21401 
P. 410.841.5790 
FraileML@mda.state.md.us 
 
Mike Gallo 
Cleanfuel USA 
116 Halmar Cove 
Georgetown, TX 78628 
P. 512.942.8300    F. 512.942.8311 
mikegallo@cleanfuelusa.com 
 
Paul Glowacki 
Murray Equipment, Inc. 
2515 Charleston Place 
Fort Wayne, IN 46808 
P. 260.480.1352    F. 260.480.1377 
pglowacki@murrayequipment.com 
 
Norman Ingram 
California Division 
of Measurement Standards 
6790 Florin Perkins Road, Suite 100 
Sacramento, CA 95828 
P. 916.229.3016    F. 916.229.3026 
ningram@cdfa.ca.gov 
 
Gordon W. Johnson 
Gilbarco, Inc. 
7300 West Friendly Avenue 
Greensboro, NC 27420 
P. 336.547.5375    F. 336.547.5079 
Gordon.Johnson@gilbarco.com 
 
Dmitri Karimov 
Liquid Controls 
105 Albrecht Drive 
Lake Bluff, IL 60044 
P. 847.283.8317   
dkarimov@idexcorp.com 
 

Allen Katalinic 
North Carolina 
Department of Agriculture 
1050 Mail Service Center 
Raleigh, NC 27699-1050 
P. 919.733.3313    F. 919.715.0524 
merleallen1234@aol.com 
 
Michael J. Keilty 
Endress + Hauser Flowtec AG 
211 Pinewood Drive 
Lyons, CO 80540 
P. 303.823.5796    F. 317.701.0823 
michael.keilty@us.endress.com 
 
Douglas Long 
RDM Industrial Electronics 
850 Harmony Grove Road 
Nebo, NC 28761 
P. 828.652.8346    F. 828.652.2697 
doug@rdm.net 

Richard Miller 
FMC Technologies 
Measurement Solutions, Inc. 
1602 Wagner Avenue 
Erie, PA 16514 
P. 814.898.5286    F. 814.899.3414 
rich.miller@fmcti.com 
 
Robert Murnane Jr. 
Seraphin Test 
Measure/Pemberton 
30 Indel Avenue 
P.O. Box 227 
Rancocas, NJ 08073-0227 
P. 609.267.0922    F. 609.261.2546 
rmurnane@pemfab.com 
 
Andre K. Noel 
Neptune Technology Group, 
Inc. 
1600 Alabama Highway #229 
Tallassee, AL 36078 
P. 334.283.7298    F. 334.283.7299 
anoel@neptunetg.com 
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Stephen Patoray, CAE 
Consultants on Certification, LLC 
1239 Carolina Drive 
Tryon, NC 28782 
P. 828.859.6178    F. 828.859.6180 
steve@consultoncert.com

David Rajala 
Veeter-Root Co. 
P.O. Box 1673 
Altoona, PA 16603-1673 
P. 814.696.8125   F. 814.695.7605 
drajala@veeder.com 
 
Dan Reiswig 
California Division of 
Measurement Standards 
6790 Florin Perkins Road, Suite 100 
Sacramento, CA 95828 
P. 916.229.3023    F. 916.229.3015 
DReiswig@cdfa.ca.gov 

Ralph Richter 
NIST  
100 Bureau Drive, Mail Stop 2600 
Gaithersburg, MD 20899-2600 
P. 301.975.3997   F. 301.975.8091 
ralph.richter@nist.gov 

Kenneth Smith 
Meggitt / Whittaker Controls 
24325 W. 55th Street 
Shawnee, KS 66266 
P. 913.422.0716    F. 913.422.0721 
kenny.smith@meggitt.com 
 
James C. Truex 
NCWM 
88 Carryback Drive 
Pataskala, OH 43062 
P. 740.919.4350    F. 740.919.4348 
jim.truex@ncwm.net 
 
Richard L. Tucker 
RL Tucker Consulting, LLC 
605 Bittersweet Lane 
Ossian, IN 46777 
P. 260.622.4243    F. 260.622.4243 
rtucker83@comcast.net 

Richard W. Wotthlie 
Maryland Department of 
Agriculture 
50 Harry S Truman Parkway 
Annapolis, MD 21401 
P. 410.841.5790    F. 410.841.2765 
wotthlrw@mda.state.md.us 
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National Type Evaluation Technical Committee 

Measuring Sector Annual Meeting 
October 2-3, 2009  Clearwater, FL 

 
Meeting Summary 

 
 
Chairman, Mike Keilty (Endress and Hauser) opened the meeting by welcoming participants and asking for round-
the-table introductions.  Mike also described the purpose of the Measuring Sector (hereafter referred to as the 
“Sector”) and others contributed insights on how the Sector interacts with other committees in the National 
Conference on Weights and Measures (NCWM).  Mike also described procedures for commenting on issues during 
the meeting and indicated that, should an item be presented for an official “vote” during the meeting, only those 
listed on the “voting members” list provided by the NCWM will be recognized. 
 
Accompanying this summary as “Appendix A” is a list of “Action Items” agreed to at the meeting.   
 
Carry-over Items: 
 
1. Table of Key Characteristics of Products in Product Families for Meters Table 

 
Source:  Carryover Item – 2007 and 2008 Measuring Sector Agenda 
 
Purpose: For the past several years, the Sector has been working to revise the “Product Family” tables in NCWM 
Publication 14 (Pub 14) with the goal of clarifying the tests to be conducted and products to be referenced on an 
NTEP Certificate of Conformance based on NTEP testing.  This item is included on the agenda to allow for review 
of a recent revision to the tables and to determine what additional work is needed. 
 
Background:  At its 2006 annual meeting, the Sector established a small work group tasked with developing 
proposed changes to the Product Families for Meters table in NCWM Pub 14 to help improve consistent application 
and ease of use of the table.  In 2007, the Sector heard a progress report from the work group and considered a 
number of proposed revisions (see the 2007 meeting summary for details).  The work group also noted additional 
work was needed to list the various liquids, describing their viscosity, specific gravity, and conductance. 
 
At its 2008 meeting, the Sector was asked to consider another proposal from the work group, consisting of (1) a 
proposed table listing product families/groups along with typical product names and corresponding viscosities and 
specific gravities; and (2) a proposed revision to the product families table outlining test requirements for different 
meter types within each product family.  The Sector also discussed the categorization of Liquid CO2 and the 
inclusion of milk and dairy products under separate agenda items. 
 
After considerable review and discussion and on-screen editing of proposed variations of the table, the Sector 
reached a consensus on the format of the table, agreeing to divide the information into three tables: Table C.1. Tests 
to be Conducted (identifying tests to be conducted); Table C.2. Product Family Table (outlining product families 
broken down by meter technology and referencing tests from Table C.1.); and Table C.3. Typical Product Family 
Characteristics (listing typical products in each product family and the viscosity and specific gravity of each).  At the 
end of the meeting, there was general agreement that the proposed revisions represent major improvements, while 
acknowledging that additional work was needed (see 2008 Sector Summary for additional details.)   
 
At the conclusion of the 2008 meeting, the Sector once again agreed that a consensus had been reached on the 
general revisions to the format, but that additional content changes are needed.  Based on a reluctance to wait an 
additional year to implement the corrections already agreed upon, Sector members present agreed that additional 
revisions should be made and the Sector balloted.  Following the 2008 meeting, Mike Keilty prepared and 
distributed a ballot.  The results of the vote indicated a lack of consensus for the additional changes proposed. 
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Recommendation:  Based upon comments received as a result of the ballot and additional research on product 
characteristics, Sector Chairman Mike Keilty developed a revised version of Policy C. Product Families for Meters 
(including revisions to the three “product family” tables) for consideration by the Sector in September 2009.   This 
version was distributed as an attachment to the 2009 Sector Agenda (see Appendix B) and Sector members were 
asked to review the draft and consider it for inclusion in the 2010 edition of NCWM Pub 14. 
 
Discussion:  At the 2009 Sector Meeting, Mike Keilty reviewed the history of the item and then described key 
features of the most recent version Policy C. Product Families for Meters that was included with the 2009 Agenda.  
Mike noted that: 

(1) Table C.1. (Tests to be Conducted) tests are identical to the current Pub 14; 
(2) Table C.3. (Typical Product Family Characteristics) is an extraction of the products and their characteristics; 
(3) There were some items that need to be addressed.  For example, the Sector agreed to add “juices and 

beverages” to the table last year, but this didn’t show up in Pub 14. 
(4) In Table C.3., there was originally a question about the abbreviations for centipoises and the abbreviation 

now appears as “ cP” with P capitalized because it is an abbreviation of a proper name. 
(5) The breakout of the terms in the remainder of Table C.3. were taken from current version of Pub 14. 
(6) References are closer to branded chemical names. 
(7) Additional data in the agrichemicals area that people provided to Mike are included. 
(8) Additional information is still needed in defining “crop chemicals.” 
(9) Additional items need to be corrected, such as the addition of the “juices and beverages” categories. 

 
Mike suggested that the Sector begin its discussion of this item by first focusing on the format of the proposed table 
and then discussing its contents.  Many positive comments were made regarding the format.  Some questioned how 
to handle products that are not presently referenced in the table.  Steve Patoray (Consultants on Certification) 
questioned the use of the term “normal liquids,” noting its meaning is not clear. 
 
Some questioned why different metering technologies are treated differently.  For example, “normal liquids” for 
mass flow meters encompasses a much wider range of products than do other technologies.  Mike Keilty and Will 
Wotthlie (Maryland Weights and Measures) pointed out that for technologies new to the type evaluation program, 
more testing is required until data and NTEP experience with the technology illustrates expected performance for 
given product groupings.  For example, when NTEP first began testing with turbine meters, the number of tests and 
flow rates were greater than for other technologies, which were more familiar to the NTEP program.  As experience 
with turbine meters increased, NTEP broadened the coverage that could be obtained with a given test.  An additional 
reason for the variation in how meter technologies are addressed in the table relates to how a given meter technology 
is affected by product characteristics.  For example, changes in viscosity may affect one meter technology more than 
another meter technology.  Others reiterated that the goal in establishing the “product family” table(s) was to 
minimize the amount of testing required by identifying groups of products which would give similar test results.  For 
example, testing with one or two products from the group would illustrate performance similar to what would be 
expected for other products in the group. 
 
Rich Miller (FMC Technologies) commented that the basic format and approach used in the table seems to have 
originated with PD meters; the Sector is trying to fit other meter technologies into the same format without 
acknowledging that some of the criteria do not make sense for those technologies.  He further commented that meter 
technology should not matter; the criteria should be based on performance and the criteria should be applied equally 
across all meter technologies.  Rich Tucker (RL Tucker Consulting) observed that the “normal liquids” seem to be 
causing some confusion for people, noting that the term only appears to be significant for mass flow meters and 
perhaps clarifying that term might eliminate some of the concerns.  He also observed that the current criteria have 
been in Pub 14 for years; the current effort is to attempt to make the table more manageable and, if there are 
concerns about the criteria, perhaps this needs to be worked on and brought back as a separate proposal.   Sector 
Technical Advisor, Tina Butcher (NIST Weights and Measures Division) noted that, since the format seems 
acceptable to many, footnotes regarding the application of the term “normal liquids” might be used as an interim 
measure to allow the current criteria to be more easily applied, and alternative proposals could be developed as a 
separate effort to address concerns about inconsistencies found in other sections of the current criteria.  The Sector 
discussed the use of the term “normal liquids” at greater length without coming to any resolution on how to address 
its use. 
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In the course of discussing the criteria and format of the tables, several people suggested that a better approach 
might be to separate the tables by technology.  Steve Patoray and Henry Oppermann (Weights and Measures 
Consulting) both offered to develop alternative formats and presented them to the Sector on the second day of the 
meeting.  Mike Keilty and Tina Butcher agreed to make modifications to the three proposed tables in an attempt to 
clarify the use of current terminology. 
 
On October 3, Steve Patoray and Henry Oppermann each presented alternative versions of the table which they had 
developed for two different metering technologies.  The Sector reviewed the alternative prepared by Steve and the 
alternative prepared by Henry as well as modifications to the existing proposal prepared by Mike Keilty and Tina 
Butcher. 
 
Comments indicated that most prefer the approach in which technologies are addressed in separate tables, though 
Rich Miller expressed disappointment that technologies are broken into separate tables and treated differently.  Will 
Wotthlie noted that the version prepared by Henry appears to be the easiest to use, also noting that the ascending 
order of the product by specific property values is more relevant to the metrologically significant factors.   
Participants noted that additional work is needed to further develop an alternative table that combines or includes 
this approach and format, and a small work group was formed for this purpose as described in the “Decision” below. 
 
Decision:  Of three alternative versions of the table presented to the Sector during its 2009 meeting, the approach 
in which technologies are addressed in separate tables was viewed as a more appropriate approach. 
 
[Technical Advisor’s Note:  An example of this format is illustrated in Appendix C in a draft prepared by Henry 
Oppermann and further revised and reformatted by Mike Keilty.  This work is still in progress and the draft in 
this appendix is provided only to illustrate the general format agreed upon.] 
 
Mike Keilty will continue to shepherd this work, coordinating with those who have expressed interest in this issue 
and welcoming additional input from other Sector members.  Work will be done to integrate the separated 
technology proposal with that presented at the 2009 Sector meeting.  This newly edited version will be circulated 
among Measuring Sector members and discussed with those members who are able to attend the January 2010 
NCWM Interim Meeting.  Based on any comments received, additional revisions may be made prior to presenting 
a revised draft to the Sector at the 2010 Sector meeting.  The goal is to develop a version for inclusion in NCWM 
Pub 14 in which it is easy to understand which tests and procedures must be followed for type evaluation testing. 
 
2. NTEP Checklist for Hydrocarbon Gas Vapor Meters in Sub-metering Applications 
 
Source: NTEP Director 
 
Purpose:  CA DMS, working with members of industry, has updated a draft checklist for hydrocarbon gas vapor 
meters in sub-metering applications.  This item is included on the Sector agenda to allow for an update on this work 
and to discuss further action required by the Sector. 
 
Background:  At its 2006 meeting, the Sector was asked by the NTEP Committee to consider and develop a 
checklist for residential hydrocarbon gas vapor meters.  These devices will most likely be used for sub-metering.  At 
that meeting, the Sector heard that several states had recently contacted NTEP regarding these devices.  California 
already has type evaluation and certification of these devices in their state.  The Sector was asked to review the 
procedures used by California (which were included as Appendix D of the 2006 meeting agenda) and rework them 
into a format acceptable for NCWM Pub 14.  The Sector agreed at that time that the best approach for developing a 
Pub 14 checklist for LPG vapor meters would be the utilization of a WG made up of technical experts and other 
interested parties.  Dan Reiswig (California Division of Measurement Standards, NTEP Laboratory), was to provide 
a list of vapor meter manufacturers to be contacted for participation in the WG. 
 
At its 2007 meeting, the Sector reviewed a draft presented by the California NTEP laboratory and agreed that the 
California NTEP laboratory and the NTEP director would continue to develop this checklist for presentation and 
discussion at the next Sector meeting. 
 
At its 2008 meeting, the Sector, at the suggestion of the NTEP Measuring Laboratories, raised the question of 
whether or not there is interest in developing this checklist, particularly given the small number submitted for 
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evaluation in the past and the availability of California’s certificate as an alternative.  Since the bulk of work 
remaining was in the reformatting of the checklist, the Sector agreed that the CA NTEP Laboratory will work to 
reformat the checklist into a Pub 14 format.  Norman Ingram (CA Division of Measurement Standards, NTEP 
Laboratory) agreed to coordinate with Maurice Van Puten (meter manufacturer) and Jim Truex to work on this issue 
between now and the next Sector meeting. 
 
A copy of a revised draft checklist was distributed to the Sector prior to its 2009 Meeting; a copy of the draft 
checklist is included in Appendix D to this summary.  At its 2009 meeting, the Sector revisited the need to include a 
checklist for these devices in Pub 14.  Henry Oppermann, who noted he had experience testing these devices prior to 
his career at NIST, questioned the need for a separate checklist.  Others questioned where they would fall in the 
product family table and what test criteria would apply.  Dan Reiswig noted that the meters recently tested are of a 
different technology than previously encountered.  Mike Keilty asked the Sector to consider the general question of 
whether or not the checklist is complete and ready to move forward and whether or not the checklist references 
anything that isn’t currently referenced in NIST Handbook 44. 
 
Decision:  While some Sector members present at the meeting have tested these devices, there were no 
manufacturers of these devices present at the Sector meeting.  The Sector heard no specific comments on the 
checklist and, hearing no real opposition, decided to forward the checklist to the NTEP Committee for their 
consideration. 
 
The Sector agreed that Tina Butcher, NIST Technical Advisor, would forward the HydroCarbon (HC) Vapor 
Meter Checklist developed by CA to the NTEP Committee by November 1, 2009 for their consideration for 
inclusion in NCWM Pub 14. 
 
3. Testing Meters Made of Different Materials 
 
Source:  California NTEP Laboratory – Carryover from 2007 Measuring Sector Agenda 
 
Purpose:  For the past several years, the Sector has been discussing the issue of how to assess variations in meter 
materials in conjunction with type evaluation testing.  A key point of contention in these discussions revolves 
around changes to meter materials from that used in the meter evaluated during type evaluation.  The NTEP 
laboratories would like more definitive criteria to help them assess when changes to meter materials are 
metrologically significant to the extent that additional testing should be required in order for the new material to be 
covered on the NTEP CC.  Meter manufacturers generally believe that changes in materials should be left to the 
judgment of the manufacturer since they must ensure continued meter performance for their customers and, as the 
designers of the meter, they well understand and take into consideration product and environmental applications and 
adjust materials accordingly to meet the needs of the end application.  The issue is further complicated by the lack of 
definitive criteria that would guide the NTEP laboratories in making a decision about which meter materials should 
be selected for testing to be representative of a range of materials.  This item is a continuation of past discussions by 
the Sector on this issue. 
 
Background:  The Sector reviewed this issue at its 2007 and 2008 meetings, but was unable to reach a consensus on 
the item.  The Meter Manufacturers Association had also prepared a white paper in which they noted that it is the 
manufacturer’s responsibility to ensure that a meter meets type, noting the long history of meter compliance and also 
that NIST Handbook 44 is not intended to differentiate between measurement technologies, only the intended 
application.  They also pointed out questions to be answered in order to make an informed decision on this issue 
include:  (1) Is there a real world problem that requires a solution by inclusion of a new section in NCWM Pub 14 
specifically aimed at materials?; and (2) Is there an inequity in the market or facilitation of fraud? 
 
At its 2008 meeting, the Sector had extensive discussion over specific examples of meter sizes, product applications, 
and component materials.  There were clearly divided opinions regarding how these combinations should be 
addressed.  Manufacturers generally seemed to feel that component materials relative to the intended meter 
application are a design issue and should be left to the manufacturer to address, particularly since they will 
ultimately be responsible for ensuring that the meters work accurately and their customers are satisfied.  Some 
NTEP laboratory representatives were comfortable with the idea of allowing the marketplace to take care of this 
issue, whereas others were not, particularly citing their feeling of responsibility in attesting to the accuracy of what 
is listed on a CC.  However, it was clear that all laboratories felt the need for additional guidance in how to handle 
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variations with regard to the amount of testing required and on how to handle listing materials information on the 
CC to ensure consistency among all of the laboratories. 
 
The Sector was unable to reach any consensus on this issue; however, the Sector acknowledged that the issue is not 
going to be eliminated from the Sector’s agenda.  Criteria (whatever that may be) regarding how to address materials 
must be included in Pub 14, and guidance needs to be given to the NTEP Laboratories to ensure this issue is 
consistently addressed for all evaluations. 
 
Recommendation:  The Sector was asked to reconsider this issue and attempt to reach a resolution.  The original 
proposal first considered at the Sector’s 2006 meeting is included for reference along with an excerpt of the 
discussion from the Sector’s 2008 discussion of this item. 
 
Original Proposal from 2006 Sector Meeting: 
 
The following proposal was offered as a possible solution.  The Sector reviewed the proposal for possible 
forwarding to the NTEP Committee for inclusion in Publication 14. 
 
Proposal:  Add a new Section F. to the Publication 14 Technical Policy as follows and renumber subsequent 
sections:  
 
U. Meters Made of Different Materials within the Same Family  
 
When multiple meters made of different materials within a meter family are submitted for evaluation all 
meters will be tested with at least one product from each product family to be included on the CC and at 
least one meter will be tested with the range of products required in the Product Family Table for the meter 
type (e.g., positive displacement, turbine, mass meter, etc.) submitted for evaluation. 
 
 
Excerpt from Item 3 of the 2008 Measuring Sector Final Meeting Summary: 
Discussion:  Steve Patoray described (from his perspective as past NTEP Director) the scenario discussed at the 
2006 and 2007 Sector meetings.  He noted that materials used in devices are considered metrologically significant 
for weighing applications and questions were raised about whether or not materials are metrologically significant 
for metering applications.  Some had suggested that using criteria similar to that used by Underwriters Laboratories 
might be considered.  He indicated that many were uncomfortable with the concept of defining a “worst case” 
scenario for particular materials.  He further noted that the question was raised of where to stop in the examination 
of device components:  the body of the meter, or the seals, or other location?  Manufacturers indicate that these 
questions are all part of the design process and inherent with assembling a device intended for a given application.  
Steve concluded his overview by noting that a key question is whether or not additional testing is needed based on 
variations in the materials used in the metering system and further commented that it is not likely that a field 
official will be able to determine these differences by visual examination.  The inspector just needs to have 
confidence that the meter they are examining is covered by the CC.  An overriding concern of NTEP is to ensure 
that the evaluation is fair and that the requirements are being applied consistently to all manufacturers.  At present, 
NTEP has no guidance on how to handle these different scenarios. 
 
Allen Katalinic (NC) commented that while changes to significant components of a meter will make a difference, 
there are many parts in a meter where changes will not have any metrological impact.  Mike Frailer (MD) noted 
that a key difficulty on the part of the evaluator is in assessing how to consistently assess whether a given change is 
metrologically significant, and Jim Truex (NCWM NTEP Director) noted that this depends on how one defines 
“metrologically significant.”  Paul Glowacki (Murray Equipment) commented that Jim’s point touches on the basic 
issue, which is how to define what changes can be made without reevaluation.  A manufacturer may be confident 
that a change in material will not affect a meter’s performance; however, an evaluator may not agree and may 
require re-evaluation.  There have to be some guidelines because, at present, Paul feels as if every CC is a 
negotiation and what is applied to one company may be different than what is applied to another company.  Tina 
Butcher (NIST WMD) commented that the technical policies in Publication 14 strive to minimize the amount of 
testing required for a manufacturer to list the maximum number of devices on a CC.  She stated that, for the NTEP 
laboratories, key questions are: (1) whether the laboratories and NTEP management have adequate information to 
enable them to assess when additional testing is needed in order to list particular variations on the CC, and (2) how 



2009 Measuring Sector 
Meeting Summary-DRAFT2-Rev-12-10-09 

 

Page 7 of 21 
 

they can make that assessment consistently from manufacturer to manufacturer and from laboratory to laboratory.  
NTEP has developed experience with some basic types of changes to devices through trial and error and in 
consulting with manufacturers; the laboratories are asking for specific guidelines with regard to materials variation.  
Mike Keilty noted that manufacturers submit a sample(s) of a device in good faith and expect a rigorous 
evaluation; however, manufacturers are concerned that the amount of testing not be expanded beyond what is 
economically feasible. 
 
Relaying discussions from the NTEP laboratory meeting prior to the Sector meeting, Jim Truex commented that 
the laboratories also have a dilemma in assessing how to avoid “horror stories” such as experiences with E85 while 
establishing reasonable guidelines.  Jerry Butler (NC) also noted that, while many manufacturers such as those who 
have long participated in NTEP Sector meetings and evaluations are conscientious and laboratories may trust their 
judgment, laboratories are seeing an influx of equipment from sources (sometimes off shore) with which they have 
had little experience and whose manufacturers sometimes have little if any experience with legal metrology 
requirements, let alone U.S. requirements.  This concern was echoed by other laboratories who also noted 
confidence in manufacturers participating in this discussion, but recognized that policies must be in place to ensure 
fair treatment.  Several manufacturers commented that the industry will take care of substandard products produced 
by competitors by bringing such instances to NTEP’s attention; reputable manufacturers cannot afford to allow 
substandard products to undercut the market when they themselves are expending the resources needed to comply. 
 
The Sector also had some discussions about replacement parts and how these affect metrological integrity, with 
some members noting that field officials are unable to determine when non-metrologically equivalent or inferior 
components are used by visual examination.  Several members commented that this is not something that can be 
prevented by increased evaluation at the type evaluation level, but is rather addressed by performance testing in 
initial and subsequent verification.  In addition, the manufacturer is equally concerned about unauthorized 
substitutions since this can affect the reputation of their product.  In that same vein, a manufacturer would not 
make a change in materials unless he is confident that the change would not affect the performance of the device in 
his customer’s application.  Rodney Cooper (Actaris) pointed out that reputable manufacturers police themselves to 
ensure their customer’s continued confidence.  Norm Ingram (CA) pointed out that manufacturers have designed 
these products and know from experience what will work, so perhaps the best approach is to allow them to make 
these changes and allow the marketplace to take care of itself.  Norm did note, however, as did Dan Reiswig (CA), 
that even if the issue is tabled, the laboratories still need guidance on how to consistently approach proposed 
changes with regard to issuing CCs. 
 
Dmitri Karimov (Liquid Controls) and others pointed out that NTEP has largely relied on the integrity of the 
manufacturer in reporting changes to devices and that, in many cases, NTEP or a field official would never be able 
to tell the difference.  For example, if a rotor is changed, there is no reasonable way that weights and measures 
officials can determine that the clearances are different.  In addition, NTEP has also relied primarily on the 
manufacturer to provide guidance on when a particular change is metrologically significant.  With regard to 
material, the manufacturer’s concern is in making sure that the materials are compatible with the product being 
measured in the application.  Sector Chairman Mike Keilty (Endress and Hauser) questioned how conformity 
assessment might factor into this issue and contribute to resolving some of these questions. 
 
Rich Tucker (RL Tucker Consulting) echoed an earlier comment by Norm Ingram, noting that most manufacturers 
change materials because of the products with which the meter will be used.  When a manufacturer finds through 
experience that a particular change creates problems, manufacturers make adjustments accordingly to ensure 
continued performance.  Rich even noted there were instances when NTEP passed a material in an evaluation and 
that material later proved to be problematic.  The majority of the time materials issues will resolve themselves and 
most of the testing requirements imposed by the product families table are going to address any question about 
materials. 
 
The Sector also discussed numerous examples of specific materials and their effect on metering of different 
product types; however, these discussions provided no insight on how to best address the materials issue.  Steve 
Patoray reminded the Sector that its purpose is to advise the NTEP administrator, and Publication 14 will only be 
changed if the NTEP Committee agrees with the Sector’s recommendations. 
 
Will Wotthlie (MD) commented that the laboratories are putting their reputation on the line by issuing a CC and 
saying that it covers everything listed on the CC; the laboratories want to have confidence that the devices will 



2009 Measuring Sector 
Meeting Summary-DRAFT2-Rev-12-10-09 

 

Page 8 of 21 
 

work and field officials are, in turn, relying on that assurance.  Will also questioned why NTEP is needed if the 
feeling is that everything in the field will take care of itself.  Mike Keilty noted that a balance needs to be achieved 
between a system that can be practically executed and one that will still provide confidence; manufacturers are 
concerned about expanding testing beyond what is economically feasible. 
 
Will Wotthlie suggested that an alternative is for the labs to simply list what is tested on the CC under the testing 
conditions section; however, some manufacturers indicated they want to continue to list materials of construction 
on the CC under the “Standard Features and Options” section.  Jim Truex noted that a CC is not meant to be a 
marketing tool.  Tina Butcher commented that, in its early days, NTEP decided that only metrologically significant 
things should be listed on the CC.  If this position is to be maintained, then the Sector needs to decide whether or 
not to include the metals on the CC if all options are covered.  If the Sector concludes that the material is not 
significant, then perhaps a statement needs to be included in Publication 14 to that effect.  She also reminded the 
Sector that the laboratories are not only trying to assess whether or not a new variation in material can be covered 
on the CC, but also how to determine which of two meters to select for testing when they are made of different 
materials. 
 
Some members, including NTEP laboratory representatives as well as manufacturers, stated that if the materials 
feature or attribute is not metrologically significant, it doesn’t belong on the CC; the information can be listed in 
the test conditions, but not on the front of the CC under the “Standard Features and Options.”  Dmitri Karimov 
questioned why the information would be listed in the test conditions if it isn’t metrologically significant.  Others 
noted that this record of the test conditions may eliminate the need for additional testing should policies change at a 
later date.  Jim Truex also pointed out that if the information is to be listed on the front of the CC, it will be 
necessary for the laboratory to determine the “worst case” scenario with regard to materials. 
 
At present there is a great variation among existing CCs with regard to how materials are referenced.  Steve 
Patoray noted that there are differences in how manufacturers request this information be reflected on their CCs; 
some want various model numbers listed, including different materials.  Some believe that the only thing that 
should be listed on the CC is the product application for which the meter is approved, not the materials.  Jerry 
Butler (NC) questioned why the manufacturers want to list all of these different products on the CC, commenting 
that it is up to the manufacturer and the customer to make sure the meter is right for the application.  He further 
noted it would be helpful to have materials construction identified through the model designation. 
 
Questions were raised by the manufacturers and laboratories about how CCs will be handled until the Sector can 
reach an agreement with regard to testing requirements for materials variations.  Jim Truex reiterated that the 
purpose of a CC is not a marketing tool.  Jim indicated that, as NTEP Director, he is not comfortable with listing 
all these different features unless the laboratory has tested them.  Without taking a position on whether or not 
“materials” are considered a metrologically significant feature, Jim indicated that, for consistency purposes, NTEP 
will not list materials in the standard features and options; however, the information will be listed in the test 
conditions for the meter(s) tested during the NTEP evaluation(s).  He noted this will be an administrative decision 
to ensure consistency.  In response to a question about whether eliminating the reference to materials of 
construction in the “standard features and options” section would affect existing CCs that presently list this 
information, Jim stated that no changes would be made until the CC is being revised for other reasons. 
 
After extensive debate on the first day of the meeting without resolution, the Sector returned to the discussion the 
following day with little additional progress.  At that point, Mike Keilty noted that there are manufacturers who 
have product materials listed on their CCs and those who do not have the materials listed.  He commented that, in 
establishing guidelines, the Sector has tended to draw a broad brush across metering technologies and, in many 
instances, treated them as the same even though people know they are not made the same way.  Manufacturers 
generally make the materials of the meter to be compatible with the product to be measured and manufacturers 
may take different approaches in ensuring this compatibility.  Andre Noel (Neptune) pointed out that some meters 
are made of different materials for different product applications, and the change in product necessitates an 
additional evaluation.  Andre noted that a manufacturer can’t make a meter out of bronze, for example, and use it 
to meter a caustic material because it will fail.  Manufacturers take the product application and other application 
details into account when designing and choosing a meter for a given application and will relay this information to 
the customer with regard to where the meter can be used.  Andre further noted that this becomes a question of 
liability for the manufacturer since the customer will hold the manufacturer accountable.  Some members also 
made note that the materials may be more significant for some meter technologies than for others. 



2009 Measuring Sector 
Meeting Summary-DRAFT2-Rev-12-10-09 

 

Page 9 of 21 
 

 
The NTEP laboratories are asking for guidance to ensure consistency, but the Sector seems to be at an impasse 
with regard to how to provide that guidance.  The Sector was not able to agree upon and general guidance that 
would assist the laboratories in understanding material construction and its impact on device performance.  The 
laboratories need to be comfortable that the testing they have conducted supports the variations listed on the CC.  
Dennis Beattie (Measurement Canada) observed that the issue seems to focus on the question of how the materials 
affect the definition of what constitutes a “family” of devices.  He also pointed out in response to an example of a 
manufacturer choosing a lighter material for a vehicle-mounted than a stationary application that some materials 
such as aluminum respond differently to changes in temperature. 
 
Discussion:  At its 2009 Meeting, the Sector once again spent considerable time discussing this issue. 
 
Dmitri Karimov (Liquid Controls) advised that a number of manufacturers present, met separately just prior to the 
second day of the Sector meeting to discuss this issue.  He reported that most manufacturers felt that the issue should 
be dropped from the Sector’s agenda. 
 
Dan Reiswig (CA) and Will Wotthlie (MD) commented that, if the item is dropped, then this would mean that the 
NTEP laboratories would test what is submitted and list the material on the NTEP Certificate under the test 
conditions.  Rich Miller (FMC) clarified that listing the material on the NTEP CC was not the intent of the 
manufacturers’ position.  He stated that materials of construction should not be considered a metrological issue.  He 
noted that the premise of the manufacturers’ arguments in past discussions of this issue is that, if the meter is 
misapplied in the application, then the customer is going to come back to the manufacturer to resolve the problem.  
The manufacturers should be looked to as the experts since they are the designers of the meters and understand what 
must be done to ensure continued compliance in different applications.  He also questioned whether the meter would 
pass the NTEP test to begin with if the materials weren’t suitable for the application. 
 
Jerry Butler (NC), pointed out that failures from improper material selection do not always arise in the limited space 
of time involved in an NTEP test.  As stated by NTEP laboratories and others in previous discussions of this issue, 
Jerry reminded the audience that NTEP evaluations include meters manufactured by companies who are not as 
conscientious as the manufacturers present at this meeting and who are not familiar with the process and 
requirements for legal-for-trade applications.  It is largely with these manufacturers that the concerns lie and weights 
and measures officials rely on the NTEP laboratories for the credibility of the NTEP CCs.  Rodney Cooper (Actaris) 
stated that the manufacturers believe that this should be up to the manufacturers to control.  The Sector had similar 
discussions about companies that “clone” meters covered by existing NTEP CCs, but that don’t use the same 
(appropriate) materials.  Gordon Johnson (Gilbarco) noted that if manufacturers are competing with clones, they will 
go out of business.   
 
Rich Miller reiterated that a key point with this issue is that this is really a question of a misapplication of the meter.  
If the meter with the right materials is not selected for the application, then problems can arise.   For example, if a 
meter with carbon steel bearings is selected to measure water and the meter eventually failed, it was a misapplication 
of the meter. It is not the meter design itself that is a problem, but rather the selection of the meter materials for that 
product application. 
 
Steve Patoray (Consultants on Certification) pointed out that meter failure can also arise from other factors such as 
other influences or components in the system.  Manufacturers will work to resolve the problem, but the problem is 
not always the meter or its materials.  He reminded the Sector that this entire issue was raised because some 
manufacturers were advising NTEP of materials changes and were subjected to additional NTEP testing.  Others 
made materials changes, but did not notify NTEP of the changes and were not subjected to additional NTEP testing.  
This inconsistency led to the inclusion of this issue on the agenda.  He also noted that the CCs should reflect a clear 
definition of type and that differences should be noted in some manner on the CC such as in the model designation. 
 
Mike Frailer (MD) reiterated that the NTEP laboratories are looking for additional guidance to assist them in 
determining when a change is metrologically significant and would, therefore, require additional testing.  Will 
Wotthlie (MD) pointed out that, if this item is dropped from the agenda entirely, the labs will revert to their previous 
approach of conducting additional testing when a materials change is made; this is not something that is desirable 
for the manufacturers. 
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Tina Butcher (NIST) questioned whether, if the materials are changed based on the product application, wouldn’t 
the NTEP laboratories have done testing with different materials when the tests were done for the different product 
applications. Couldn’t this tie to the product family table?  The manufacturers present indicated that testing of 
different materials by virtue of testing different product applications would generally be the case.  Steve Patoray 
noted that this is also a reason that there is concern about the product family table; that the current table was 
developed for a specific technology, positive displacement meters.  Dan Reiswig (CA) observed that he doesn’t 
oppose changes to the product family table, particularly if it would help provide uniform information about the 
effect of material changes. 
 
Will Wotthlie (MD) pointed out that the product family tables were actually further broken down several years ago 
based on an effort led by Charlene Numrych (LC) and involving other manufacturers.  With regard to the materials 
issue, we can’t seem to get all manufacturers to agree that materials are metrologically significant.  Paul Glowacki 
(Murray Equipment) noted that the manufacturers were asked to identify what guidelines and criteria they could 
accept; however, the manufacturers may be going too far in one direction for the regulators’ comfort.  He noted that 
the manufacturers want clarity and also discussion about what defines “metrologically significant” rather than 
focusing only what is metrologically significant with regard to product families and materials. 
 
Sector Chairman, Mike Keilty (Endress and Hauser), questioned whether this issue should be dropped since it has 
been on the agenda for an extended period of time without resolution and no data has been provided to move the 
issue in any direction.  Rich Miller (FMC) indicated that they are willing to provide data, but noted that eliminating 
product subcategories in the product family tables might eliminate some of the issues related to materials. 
 
After discussing this issue at great length and examining various aspects of the points raised earlier in this 
discussion, the Sector concluded that this issue will not reach resolution by continuing to discuss it at the Sector 
meetings alone.  They agreed that it would be better to form a small work group of interested parties who can focus 
their attention on trying to come up with a solution to this issue using the expertise available within the various 
metering technologies.  Henry Oppermann (Weights and Measures Consulting) pointed out that this topic is related 
to the product family topic in Agenda Item 1.  The two topics should be discussed together since both are focused on 
trying to identify and define what constitutes metrologically significant factors. 
 
Decision:  The Sector agreed to form a work group, the “Metrologically Significant Characteristics of 
Technologies Work Group,” to arrive at a uniform, appropriate, and clear approach for initial, subsequent, and 
additional tests for the performance of a device technology.  The following people agreed to serve on the work 
group: 
 

Chair:  Rodney Cooper 
Co-Chair:  Rich Miller 
Work Group Members: Marc Buttler 

Paul Glowacki 
Mike Guidry 
Gordon Johnson 
Dmitri Karimov 
Henry Oppermann 
Steve Patoray 
Dan Reiswig 

 
The work group was tasked to: 

(1) Create a short list of features/options affecting the metrological characteristics of each device 
technology by December 15, 2009; 

(2) Prepare a 1-page analysis that briefly documents and provides the rationale for including each 
metrological characteristic in the list (referenced in task 1) by December 15, 2009; 

(3) Review the first draft list of significant constituents and condense that list to only relevant 
characteristics; 

(4) Prepare a final list for a work group meeting during the NCWM Interim Meeting by January 15, 2010 
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Should revisions be needed prior to presenting an updated draft of Policy C. to the general Sector membership, 
the work group could potentially meet again at the July 2010 NCWM Annual Meeting in addition to completing 
additional work through electronic communication in the interim period. 
 
4. Add Testing Criteria to NTEP Policy U “Evaluating electronic indicators submitted separate from a 

measuring element” 
 
Source: California NTEP Lab 
  
Purpose:  Since 2007, work has been underway to develop a checklist to evaluate electronic indicators submitted 
separate from a measuring element.  This item is included on the Sector agenda to allow for an update on this work 
and to discuss further action required by the Sector. 
 
Background:  At its 2007 meeting, the Sector heard that Section U. of the NTEP Policy in NCWM Pub 14 allows 
for testing an indicator separate from a measuring element. However, specific test criteria had not been developed 
for this section.  The Sector heard a recommendation to develop and add specific criteria for testing an indicator 
separate from a measuring element to this section. The California NTEP Laboratory recommended using Canada's 
test criteria as a guideline for developing the tests outlined in 2007 Sector Agenda Appendices A, B, and C. 
 
The Sector agreed the California NTEP laboratory should lead a WG to develop a specific test procedure and ready 
the document for review at the 2008 Sector meeting.  Members of the WG selected at the 2007 meeting were Dave 
Rajala (Veeder-Root Company), Rich Miller (FMC Technologies), Maurice Forkert (Tuthill Transfer Systems), 
Dmitri Karimov (Liquid Controls), Rodney Cooper (Actaris Neptune), and Ralph Richter (NIST WMD). 
 
At the 2008 Sector meeting, Dan Reiswig (CA DMS) reported that he had developed and circulated an initial draft 
of criteria for separate indicators and a lot of additional input was provided by manufacturers and Measurement 
Canada were significant contributors to the development of the draft (See the 2008 Sector Meeting Summary for 
details).  Sector Chairman Mike Keilty asked for a renewed commitment from the WG volunteers and asked if 
others were interested in participating.  The WG made plans for additional meetings to further develop the draft. 
 
A copy of the draft criteria to date was included as an attachment to the Sector’s 2009 meeting agenda and appears 
as Appendix E to this summary. 
 
Discussion:  At the 2009 Sector meeting, Dan Reiswig provided an update to the Sector on progress to develop 
criteria for separate electronic indicators.  He reported that the draft checklist provided to the Sector follows the 
general format of Pub 14 and the main test procedures are at the end of the document.  The procedure specifies tests 
for applying specific pulses over a range of temperatures and the procedure allows the laboratories to simulate the 
effects of changes in temperature.  Dan noted that he has worked with Measurement Canada’s type evaluation 
laboratory and has completely revised the document from the previous versions based on the collaborations with 
Canada.  The current draft should be viewed as a starting point for the NTEP procedure. 
 
Since the Canadian procedure and test criteria are well developed for testing indicators separately, some questioned 
the needed to undertake a major project to develop criteria for NTEP testing, suggesting that an agreement to accept 
Canadian test data be pursued instead.  Others noted that the turnaround time for Canadian tests are about 6-7 
months and the NTEP process is much faster, so pursuing NTEP testing would be beneficial.  The Sector discussed 
how arrangements between NTEP and Measurement Canada for accepting test data are designed to work.  Steve 
Patoray (Consultants on Certification and former NTEP Director) provided information and an explanation on how 
such arrangements generally work.  In the case of a “one-way” agreement, where the Canadian test criteria are more 
stringent, testing is performed to the more stringent requirements and then the test data is forwarded to NTEP.   
 
Questions were raised about the readiness of the checklist for inclusion in NCWM Pub 14.  The Sector agreed that 
some additional work is needed and suggested that a small work group be formed to further develop the checklist.  
One additional question to consider is whether or not the checklist would apply to indicators across all technologies 
and applications. 
 
Decision:  The Sector agreed to the following. 
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• A small work group comprised of the following individuals is to further review and discuss the checklist. 
 

Work Group Members: Rodney Cooper (Actaris) 
Maurice Forkert (Tuthill Transfer Systems) 
Dmitri Karimov (Liquid Controls) 
Rich Miller (FMC Technologies) 
Dave Rajala (Veeder-Root) 
Ralph Richter (NIST WMD) 

Checklist Developer: Dan Reiswig (CA) 
 

• The work group will provide input to Dan Reiswig (CA) at least one month prior to the March 2010 NTEP 
Laboratory Meeting.  Dan will provide this input to the Measuring Laboratories.  One additional question 
to consider is whether or not the checklist would apply to indicators across all technologies and in all 
applications. 

 
• Following the March 2010 NTEP Laboratory meeting, Dan will modify the draft checklist based on 

feedback from the NTEP Measuring Labs. 
 

• Dan will provide a copy of the draft checklist to the NIST Technical Advisor by the end of August 2010 to 
allow for distribution to the Sector one month prior to the Fall 2010 Sector Meeting. 

 
• Following the fall 2010 Sector meeting, Dan will work with Sector Technical Advisor Tina Butcher (NIST) 

to update the draft checklist to reflect the comments from the Sector. 
 
• Assuming the checklist requires no further modification or review by the Sector, Tina will submit the 

checklist to the NTEP Committee to consider for inclusion in the 2011 version of NCWM Pub 14. 
 
New Items: 
 
5. Policy C - Product Family Table – Change in Upper Limit for Oxygenated Blends – Note 4 
 
Source: Gordon Johnson, Gilbarco, Inc. 
 
Purpose:  Underwriters Laboratories (UL) has modified the upper limit for oxygenates in oxygenated fuel blends 
specified in its standard UL87A Edition 5.  A proposal has been submitted by the Sector to change a reference in the 
“Product Family” tables to correspond with the revised UL upper limit.  This item is included on the Sector agenda 
to allow input and discussion by the Sector on the proposed change. 
 
Background:  Gordon Johnson (Gilbarco, Inc.) submitted information to the Sector regarding changes to the upper 
limit specified by UL on oxygenates in oxygenated fuel blends and proposed changes to NCWM Pub 14 to reflect 
those changes.  Gordon noted that UL recently issued UL87A Edition 5.  This standard details the tests and 
specifications needed to list dispensers for Ethanol and Ethanol blends.  The 5th edition specifies 3 major gasoline 
fuel categories: 
 

a) Gasoline for Use as Automotive Spark-Ignition Engine Fuel, ANSI/ASTM D4806 (Up to E10)- (Current) 
b) Gasoline/ethanol blends with nominal ethanol concentrations up to 25 percent ethanol (E25) (NEW) 
c) Gasoline/ethanol blends with nominal ethanol concentrations above 25 percent (E85)   (Current) 

 
When the EPA set the new ethanol limits, "standard gasoline" will include more ethanol.  This affects all gasoline 
motor fuel dispensers currently in use.  Typically we see the need to re-calibrate a dispenser’s meter when adding 
ethanol to the motor fuel.  The ethanol acts as a solvent washing away gasoline varnish and the meter may shift its 
calibration point. 
 
The following additional information regarding the fifth issue of UL’s Outline Subject 87A is provided for the 
Sector’s reference: 
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UL SUBJECT 87A 
OUTLINE OF INVESTIGATION FOR POWER-OPERATED DISPENSING DEVICES FOR GASOLINE AND 
GASOLINE/ETHANOL BLENDS WITH NOMINAL ETHANOL CONCENTRATIONS UP TO 85 PERCENT 
(E0 – E85) 
Issue Number: 5   AUGUST 10, 2009 
  
Summary of Topics 
 
This Fifth issue of Outline Subject 87A contains requirements pertaining to a new rating option. This new option 
will include an E25 rating along with the original E85 rating. This addition will allow for products to carry the lower 
rating when they are not intended for use with higher blends of gasoline/ethanol. New requirements have been added 
for blending options in dispensers. This required a new test, the Blending Cycling Test, which addresses the cycling 
of ethanol blends inherent in this type of use. Various editorial changes have also been included to address testing 
with one sample rather than two when evaluating for the E25 rating and other editorial changes have been made for 
clarification. 
 
The Sector was asked to review NCWM Pub 14, Technical Policy  C.  Product Families for Meters, Note 4 in the 
product families table, which currently states: 
 

"Gasoline includes oxygenated fuel blends with up to 15% oxygenate"     
 
(Note:  This footnote appears in Table C.2. Product Family Test Table in the revised version of the Tables currently 
under consideration by the Sector in Agenda Item 1.) 
 
The Sector was asked to consider changing the oxygenated fuel blends from 15% to 25%.  The new note 4 would 
read: 
 

"Gasoline includes oxygenated fuel blends with up to 25% oxygenate" 
 
Discussion:  At the 2009 Sector meeting, Gordon Johnson (Gilbarco) outlined the history of this issue, noting that 
UL has made several significant changes to UL 87 (to include an alternative fuel standard) as a result of a push by 
EPA to coincide with a federal mandate to increase the levels of ethanol in vehicle fuel.  The old standard for 
gasoline (15 % oxygenate) was revised this year to specify a 10 % limit.  Gordon noted that the old standard of 15% 
was not selected based on any equipment data.    UL also revised the standard to create a third category which 
allows up to a 25% blend.  Gordon stated that his company is currently is recertifying its dispensers up to E85, 10%, 
and 15% and will mark the dispensers as such.  He expressed concern regarding what will happen to existing 
dispensers when used for deliveries of 25%.  Previously, UL put out a statement that it was up to the local fire 
marshal accept the electrical system for use with 15%.  There is a program to buy back some 30 year old equipment.  
Some dispensers that are currently in use (standard pumps) were never UL rated or weights and measures approved 
for E85.   Gordon stated that ethanol tends to wash out the sediment resulting in the dispenser giving away some 
product.  He proposed changing the current reference in Pub 14 from 15 % standard to 25 %, noting that he has no 
data to illustrate the impact of the change.  He indicated that both Gilbarco and Wayne are completing tests for E85, 
but no tests have been conducted for 25%.  There is not enough ethanol in production at the moment and he foresees 
a gradual increase in the amount of 25% fuels.  He is concerned that the limits will go above 15% and if weights and 
measures apply the 15% limit currently referenced in NTEP CCs, then all dispensers will be tagged and place out of 
service. 
 
In its discussion of this issue prior to the 2009 Sector meeting, the NTEP Measuring Laboratories took the position 
that it is acceptable for a device to be used with product up to 15 % oxygenate with testing of only gasoline; 
however, for blends above this percent, the device must be retested with the higher percentage blends.  Will 
Wotthlie (MD) noted concerns on the part of the labs that there is no data available to illustrate the impact on the 
dispenser’s performance of the higher blends.  Jerry Butler (NC) also commented that some in the room believe that 
higher blends should be considered an alcohol and that alcohol and gasoline are treated differently in the current 
product tables.  Several lab representatives also commented that, if a supporting statement can be obtained from UL, 
EPA, and other relevant bodies to say there will not be a problem with the existing dispensers, they might be able to 
accept the 25% limit. 
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Decision:  After discussing this issue, the Sector was unable to reach agreement on the propose change.  The 
Sector expressed its appreciation to Gordon Johnson for information regarding recent changes to the upper limit 
that Underwriters Laboratories (UL) has specified for levels of oxygenates in oxygenated fuel blends.  The Sector 
agreed that this should remain an information item on the Sector’s agenda. 
 
6. Electronic Linearization for Positive Displacement Meters 
 
Source: Maurice Forkert, Tuthill Transfer Systems 
 
Purpose:  The Sector received a proposal to establish more definitive criteria for electronic linearization internal to 
positive displacement meters.  This item is included on the Sector’s agenda to allow for review and discussion of 
proposed criteria. 
 
Background/Recommendation:  Maurice Forkert (Tuthill Transfer Systems) submitted a request for the Sector to 
consider adding criteria to NCWM Pub 14 for electronic linearization internal to positive displacement meters, 
noting that there is apparently no regulation for this feature.  Maurice Forkert suggested considering Measurement 
Canada’s “Approval Procedure for Linearization Functions Incorporated in Measuring Systems” (Document 
Number VO-AP-037) as the basis for the criteria, provided there is no objection by Measurement Canada or 
copyright violation by doing so. 
 
A copy of Maurice’s letter proposing this addition along with the Measurement Canada document was included as 
an attachment to the Sector’s 2009 Agenda and is included in Appendix F to this Summary. 
 
Maurice suggested the following revisions to the Measurement Canada document: 
 

• Section 1.2. Scope 
 
Add paragraph to the “Scope” of the document as shown below.  This paragraph would bring electronic 
output PD meters, turbine meters, etc. that do not have a shaft output on equal requirements as other meters 
that currently incorporate electronics in the measuring device.   

 
1.2 Scope 
 
This procedure applies to pulse processing electronic devices incorporating the linearization of the pulse 
per unit volume versus pulse frequency.  This includes all flow computers, electronic registers, correction 
devices and supporting software external to the measuring device.  The tests verify the proper functioning 
and accuracy of the linearization schemes. 
 
For processing electronic devices incorporating the linearization of the pulse per unit that is within the 
measuring device, the results of the device accuracy and endurance tests will verify the complete measuring 
device capabilities.  The linearization electronics of the measuring device must be protected from 
tampering and fraud utilizing a physical seal.  No separate tests on parts of the measuring device are 
required. 

 
• 2.1. Equipment Requirements. 

 
This section needs to be reviewed by the work group developing criteria for electronics.  When Tuthill 
tested their linearization board in Canada, they had problems because their Dual Channel Pulser “off” 
position of the pulse did not go close enough to zero volts.  Tuthill furnished a dual channel pulser that goes 
down to within 0.2 volts in the “off” part of the pulse and then the Measurement Canada counters worked 
fine. 
 

• Section 2.5.1. and 2.5.3. 
The word “devices” should be “EUT.” 
 

• Section 2.6.2.1. and 2.6.2.3. 
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Do not limit “meter Factors” to 4 or 5 points.  See proposed revisions to 2.6.2.5. below as a method to test 
all points for which the device is capable. 
 

• Section 2.6.2.5. 
Delete runs number 2 through number 5 and replace with: 
 
2. Select frequencies that result in flow rates that lie between each pair of points programmed in Section 

2.6.2.3.  Test at each frequency. 
 
Change Run number 6 to number 3. 
 

• Factor Limit 
The limit of 3 to 5 factors should be changed to cover any number of factors. 

 
Discussion:  Maurice explained that his company had introduced a meter into the market with a linearization board 
and was advised by the weights and measures authority that there were no regulations to address that component.  
He recommended including the feature as allowable in the register and to not require a separate evaluation of this 
component.  He explained that the part could not be removed or modified without breaking a seal.  He also 
requested that the e-linearization feature be considered as part of the meter just as the pulse output component is 
looked at as part of the meter.   
 
Henry Oppermann (Weights and Measures Consulting) commented that industry wants to be able to use e-
linearization as a means to improve the performance of a meter and noted that this has been done for years with 
scales and load cells.  Provided the performance is within acceptable levels, it should not matter how this is 
accomplished. 
 
In discussing this issue, reference was made to NCWM Pub 14 Policy G. Range of Data Points, which addresses the 
use of “multi-point calibration.”  This policy specifies that “multi-point calibration” must be “blind and integral” 
which, according to the policy, is intended to mean it is programmed during the manufacture of the device and is not 
accessible in the field.  The policy also prohibits multi-point calibration from being used as a means to establish the 
minimum turn down ratios of 5:1 or 10:1; however, it does allow the feature to be used to extend the measuring 
range beyond the minimum ratios.  In discussing how this policy is to be applied in conjunction with Maurice’s 
example, there were questions regarding the use of the term “blind and integral.”  Several members noted that a 
better definition of the term is needed in order to ensure consistent understanding of the term and its use in the 
application of requirements. 
 
Maurice noted a distinction in his scenario is that they want the e-linearization feature to be considered a part of the 
meter, much as one would consider other components of the device.  Understanding that the e-linearization feature is 
used to individually program each meter at the factory, some NTEP laboratory representatives expressed concerns 
about the possibility of interchanging parts in the field and the impact on meter performance and questioned what 
means would be provided to deter field replacements.  Some manufacturers noted that this should be viewed no 
differently than replacing other metrologically significant parts in the field; for example, meters are not shipped back 
to the factory for replacement of a rotor and replacement of the e-linearization board should be viewed in the same 
light.  It is up to the user/installer to ensure continued compliance with accuracy and other requirements. 
 
There were also questions during the discussion regarding whether or not the e-linearization feature should be listed 
as a feature on the CC.  Some pointed out that other device types use metrologically significant components that can 
be replaced in the field when problems are encountered.  Repairs, adjustments, or changes to these features are 
generally obvious or detectable.  Steve Patoray (Consultants on Certification) gave several examples of weighing 
device applications such as load cells (which are not repairable in the field), junction boxes (which can be protected 
by a security seal), and electronic boards (which are completely replaced when they fail). 
 
The Sector discussed developing language to clarify the application of Policy G., but was unable to reach a 
conclusion at the meeting.  While they did not identify a specific alternative, there was general agreement that the 
electronic linearization that is programmed during the manufacture of a device should not be readily accessible in 
the field without breaking an approved seal.  The NTEP Labs expressed concern regarding the unique nature of the 
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programming and how interchange of the e-linearization board would be controlled in the field.  The Sector agreed 
that this issue requires additional work that would best be accomplished by a small work group. 
 
Decision:  The Sector agreed that a small work group comprised of the following individuals be established to 
further develop this issue for the Sector’s review. 
 

Chairman: Steve Patoray 
Work Group Members: Maurice Forkert 

Mike Frailer 
Mike Guidry 
Dmitri Karimov 
Rich Miller 
Ken Smith 

 
The work group was tasked with the following: 
 

1) Clarify Policy G. Range of Data Points by bouncing ideas off of Mike Frailer for: 
a. Defining what is meant by multi-point calibration shall be "blind and integral" to the measuring 

element. 
b. Clarifying what is meant by multi-point calibration shall be not "accessible" in the field. 
 

2) Develop Language in Policy G. Range of Data Points to Allow for Uniform Interpretation and 
Application of the Criteria by the U.S. and Canadian Stakeholders by February 2010, including 
a. Where necessary to clarify the intent of the criteria: 

i. Modify Language 
ii. Define Terminology 

 
3) Review and Discuss Modifications to Policy G. at the March 2010 NTEP Measuring Lab Meeting 

 
7. Next Meeting 
 
Source: NTETC Measuring Sector 
 
Background/Discussion:  The Sector was asked to develop a proposed date and location for the next meeting.  The 
Sector agreed that holding the meeting in conjunction with the SWMA is still acceptable. 
 
Decision:  The Sector agreed to recommend to the NTEP Committee that the next Sector meeting be held in 
conjunction with the 2010 Southern Weights and Measure Association meeting, which is tentatively scheduled to 
be held in South Carolina.  The NCWM is asked to communicate with the SWMA regarding its past difficulties 
booking lodgings for the Sector meetings and ask for assistance to prevent these difficulties in the future. 
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Additional Items as Time Allows: 
 
The NCWM S&T Committee would appreciate input from the Measuring Sector on the following measuring-related 
issues on its agenda.  If time permits, the Measuring Sector was asked for comments on these issues.  In the interest 
of brevity, the narrative for each item was abbreviated.  Full descriptions of the items can be found in the S&T 
Committee’s 2009 Interim Report and 2010 Interim Agenda.  
 
8. G-S.1. Marking (Software) 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to NIST 
Handbook 44 General Code paragraph G-S.1. Identification and provide comments to assist the NCWM S&T 
Committee in its deliberations on these proposals. 
 
Background:  The S&T Committee is considering changes to NIST Handbook 44 General Code paragraph G-S.1. 
Identification to better address software-based systems.  The Committee has considered multiple proposals under 
this item. 
 
Recommendation:  A copy of the most recent proposal to modify G-S.1. was included in the 2009 Sector Agenda 
(see also the 2009 Final S&T Report).  The Sector was asked to provide input to the S&T Committee on this issue. 
 
Discussion:  During the 2009 Sector meeting, Steve Patoray (Consultants on Certification) noted that an updated 
version of the proposal from the Software Sector is now available.  In the more recent version, software-based 
devices must have a version number for both built-for-purpose and not-built-for purpose devices.  The version 
number can be included in a “look-up” menu.  A serial number could be required for a built-for-purpose device.  
Additional work is being done on definitions and the Sector is encountering a significant amount of opposition from 
the general weighing industry whose members hold a large number of CCs. 
 
Will Wotthlie (MD) commented that the previous version of the proposal (prior to the one with the most recent 
modifications) was reasonable.  The latest changes by the Software Sector include requirements for hard marking 
which do not seem reasonable. 
 
Decision:  While the Sector briefly discussed this item, it did not have comments to offer the S&T Committee. 
 
9. G-S.8.1. Access to Calibration and Configuration Adjustments, Proposed Changes to Language 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to NIST 
Handbook 44 General Code paragraph G-S.8. Sealing and associated paragraphs and provide comments to assist the 
NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The S&T Committee has considered multiple proposals to modify and expand NIST Handbook 44 
General Code paragraph G-S.8. Provision for Sealing Electronic Adjustable Components and associated 
subparagraph G-S.8.1. Multiple Weighing or Measuring Elements that Share a Common Provision for Sealing.  The 
Committee agreed that if a device designed for commercial applications is capable of being “sealed” while leaving 
available either external or remote access to the calibration or configuration mode, it is clearly in violation of the 
current G-S.8. Provision for Sealing Electronic Adjustable Components and General Code paragraph G-S.2. 
Facilitation of Fraud and, therefore, no change to the existing language is needed.  However, because of the ongoing 
disagreement on the interpretation of G-S.8. among the NTEP laboratories, the Committee agreed to make changes 
to the proposal based on the concerns raised during multiple open hearings.   
 
Although multiple iterations of proposed language have been submitted, reviewed, and discussed, at the 2009 
NCWM Interim Meeting, the Committee concluded that the item is not ready for a vote.  However, the Committee 
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decided to maintain the item on its agenda in anticipation that language would be developed by the 2010 Interim 
Meeting. 
 
During the 2009 NCWM Annual Meeting, the S&T Committee received comments during the open hearing that no 
action may be needed and that the existing language in HB 44 is sufficient.  Additional comments indicated that 
other proposals are overly complex.  Oregon and Maryland believe that amended requirements for sealing are 
needed by the NTEP labs and field officials in order to consistently interpret and apply sealing requirements.   
 
The Committee believes that all parties agree with the intent of the proposal.  Both the WMD and SMA proposals 
include language that restates the existing language in G-S.8., but is essentially reformatted for clarification.  
Additionally, both proposals include new requirements for providing indications when a device is in adjustment 
mode.  WMD proposed further language to address devices that may have more that one method of sealing.   
 
Recommendation:  Proposals considered by the Committee were included in the 2009 Sector agenda (and are also 
available as part of the S&T Committee’s 2009 Interim and Final Reports).  The Sector was asked for technical 
input on this issue that could be provided to the S&T Committee to help them in their assessment of the proposed 
changes. 
 
Discussion:  The Sector briefly discussed this issue, giving examples of how the requirements in paragraph G-S.8. 
have been applied to measuring devices.  Steve Patoray (Consultants on Certification) noted that some weighing 
devices could be left in the calibration mode even though a physical security seal has been affixed and he further 
commented that the term “effective” has been questioned in discussions on this issue. 
 
Most Sector members agreed that the Sector and NTEP measuring labs have consistently understood and applied the 
criteria in paragraph G-S.8.  Will Wotthlie observed that, if the Sector sends a statement to the S&T Committee, it 
should say measuring devices either cannot function in the calibration or configuration mode or it should not be 
possible to seal the device while in that mode.  Will gave the example of the mechanical temperature compensators 
that must be deactivated in order to reapply a security seal; this is considered an acceptable means of security and it 
complies with paragraph G-S.8.  He also noted that the measuring laboratories have been consistently applying this 
requirement.  Will Wotthlie noted that clarification is needed so the weighing labs are consistent in applying these 
requirements.  Even though paragraph G-S.8. is relatively clear, he would suggest only changing a few words for 
clarification. 
 
Decision:  The Sector reviewed the proposed changes to General Code paragraph G-S.8.1. currently under 
consideration by the NCWM S&T Committee.  The Sector agreed that measuring devices with NTEP CCs have 
been evaluated to either: 
 
1) not function in the calibration or configuration mode; 
2) not be sealed in the calibration or configuration mode; or 
3) clearly indicate the device is in the calibration or configuration mode. 
 
The Sector agreed that these options reflect the intent of General Code paragraph G-S.8. and, because the intent 
of the paragraph is understood and appropriately applied by the measuring community, the Sector recommends 
that no changes be proposed to General Code paragraph G-S.8. 
 
10. Temperature Compensation for Liquid Measuring Devices Code 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to the 
NIST Handbook 44 Liquid Measuring Devices Code to address temperature compensation for retail motor-fuel 
devices and to provide comments to assist the NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The NCWM S&T Committee is considering a proposal to modify Section 3.30. Liquid-Measuring 
Devices (LMD) Code by modifying paragraphs S.2.6., S.2.7.1., S.2.7.3., N.4.1.1.(a) and (b), N.5., UR.3.6.1.1., and 
UR.3.6.1.2., to add new paragraphs S.1.6.8., S.2.7.2., S.4.3., UR.3.6.1.3., and UR.3.6.4., and to renumber other 
existing paragraphs as appropriate to recognize temperature compensation for retail devices. 
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Based on comments heard from the floor at the 2009 NCWM Annual Meeting, the S&T Committee acknowledged 
that additional work may be needed to specific sections of the proposed changes to the code.  Points raised and 
discussed by the Committee include the following: 
 

• There was a question of whether to reference “15 degrees C” or “15.56 degrees C.”  The Committee agreed 
that industry practice has been to use “15 degrees C” and that this is the reference used internationally; 
consequently, they believe it should be kept as “15 degrees C.”  This is also supported by the L&R 
Committee’s 2009 Interim Report which references a statement by the Meter Manufacturers’ Association 
indicating that 15 degrees C is used internationally and industry would likely follow that convention should 
SI units be used. 

• Clarification is needed for the differences between wholesale devices and systems.  In question were 
paragraph S.1.6.8. Representations from Devices with Temperature Compensation and paragraph S.2.7.2. 
Display of Temperature. 

• Clarification is needed for how S.2.7.2. applies to electronic registers that can only indicate in terms of 
compensated quantities when the compensator is activated; the compensator would need to be activated and 
an additional run completed in order to view an uncompensated reading. 

• Review the use of the term “invoice” and consider if the term is well understood for retail transactions 
which have typically used terminology such as “printed receipt” or recorded representation. 

• Review the language in the VTM code under Item 331-2 and consider where changes might be needed to 
ensure consistency for the conditions and period of use for this feature. 

 
The Committee decided to keep the status of this item as an “Information” item and acknowledges that some 
jurisdictions are already facing the imminent possibility of temperature-compensated retail motor-fuel equipment in 
their jurisdictions.  The Committee believes that these standards are necessary whether or not the issue of a model 
method sale regulation is adopted in NIST Handbook 130 since weights and measures jurisdictions may decide to 
permit this equipment based upon their individual State laws or regulations. 
 
Recommendation:  Proposed changes to the Liquid-Measuring Devices Code currently under consideration by the 
NCWM S&T Committee were included in the 2009 Sector agenda (and are also available as part of the S&T 
Committee’s 2009 Interim and Final Reports).  At its 2009 meeting, the Sector was asked for technical input on this 
issue that could be provided to the S&T Committee to help them in their assessment of the proposed changes. 
 
Discussion:  Dmitri Karimov (Liquid Controls) noted that he questioned how paragraph S.2.7.3. would apply with 
regard to the simultaneous display of net and gross volumes, particularly for equipment that delivers multiple 
product types and product types under both compensated and uncompensated conditions.  Other Sector members 
agreed that paragraph S.2.7.3. as modified would not require simultaneous display of net and gross volume.  The 
Sector agreed that the gross and net volumes should not be required to be simultaneously displayed. 
 
Will Wotthlie encouraged manufacturers to carefully review the proposed changes to ensure that the changes would 
not negatively affect their equipment.  By identifying changes early in the process, this can avoid having to revisit 
the requirements after they have already been adopted in Handbook 44. 
 
The Sector also had a great deal of discussion on proposed paragraph UR.3.6.1.1.  Use of Automatic Temperature 
Compensation regarding temperature compensator and nontemperature compensated meters where the delivery is 
temperature compensated.  Will Wotthlie (MD) suggested that a search needs to be done for the terms “retail” and 
“wholesale” to ensure that they have been inserted or deleted as appropriate to reflect the expanded application.  A 
related question was raised by Henry Oppermann (Weights and Measures Consulting) regarding how revised 
paragraph UR.3.6.1.3. Recorded Representations (Invoices, Receipts, and Bills of Lading) (formerly numbered 
UR.3.6.1.2.) was intended to apply in applications where the sale is to the end user. 
 
Decision:  The Sector discussed the proposed changes to the LMD Code to recognize temperature compensation 
for retail motor-fuel devices, particularly paragraph UR.3.6.1.1. Use of Automatic Temperature Compensation; 
however, it had no specific comments to forward to the S&T Committee. 
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11. T.2.1. Tolerances – Vehicle-Tank Meters (VTMs) 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to the 
tolerances in NIST Handbook 44 Vehicle Tank Meters Code paragraph T.2.1. Automatic Temperature-
Compensating Systems devices and to provide comments to assist the NCWM S&T Committee in its deliberations 
on these proposals. 
 
Background:  The S&T Committee continues to consider the following proposed changes to decrease the ATC 
tolerances on VTMs. 
 

T.2.1.  Automatic Temperature-Compensating Systems. – The difference between the meter error (expressed 
as a percentage) for results determined with and without the automatic temperature-compensating system 
activated shall not exceed: 
 

(a) 0.40.2 % for mechanical automatic temperature-compensating systems; and 
 
(b) 0.20.1 % for electronic automatic temperature-compensating systems. 

 
The delivered quantities for each test shall be approximately the same size.  The results of each test shall be 
within the applicable acceptance or maintenance tolerance. 
(Amended 201X) 

 
The Committee requested data (in addition to that provided by the submitter) to be submitted in either support or 
opposition to the proposed changes.  At the 2009 Annual Meeting, the Committee reported that it received additional 
VTM test data from the State of Maine.  This data supports the proposed change to the tolerances; the change would 
not impact the compliance rate for the devices included in these tests.  The Committee noted that to date it has 
received only data in support of the proposed change. 
 
The Committee heard opposition from the Meter Manufacturers Association and received a letter from David Rajala 
(Veeder-Root) expressing similar concerns over the proposed change to the tolerances.  Both expressed concerns 
over the test procedures and test equipment that might be used by some jurisdictions, noting that, should non-NIST 
traceable thermometers or improper test procedures be used, the proposed tolerances would be too small. 
 
Recommendation:  The Committee asks for additional input from the Measuring Sector regarding these proposed 
changes.  Data in support or opposition of the changes would be appreciated. 
 
Decision:  Time did not permit the Sector to discuss these proposed changes.  Consequently, the Sector took no 
position on this proposal. 
 
12. Water Meters – Test Draft Sizes, Repeatability Tests, and Tolerance Values 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to the 
NIST Handbook 44 Water Meters Code for test draft sizes, repeatability test criteria, and tolerances values and to 
provide comments to assist the NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The S&T Committee has reviewed multiple proposals to modify the test procedures and tolerances 
associated with testing water meters under NIST Handbook 44 Section 3.36. Water Meters Code.  These proposals 
were included on the Committee’s 2009 agenda under Information Item 336-3 N.3. Test Drafts and N.4. Testing 
Procedures and Developing Item.  The water meter manufacturers who submitted the proposed changes have 
expressed concerns that the test draft sizes for some tests are not adequate and may result in erroneous test results.  
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These manufacturers are also proposing that the test procedures and draft sizes be aligned with the standards of the 
American Water Works Association (AWWA). 
 
At the 2009 NCWM Annual Meeting, the S&T Committee reported receiving additional data from the water meter 
manufacturers; a comparison of current H44 requirements, AWWA standards, and the proposed changes; comments 
from NIST WMD; and excerpts from corresponding international standards.  
 
The above information as well as correspondence between the water meter manufacturers and the S&T Committee 
is available upon request from the Sector technical advisor and S&T Committee technical advisor, Tina Butcher. 
 
The Committee recently received eight additional alternate proposals from five water meter manufacturers.  These 
proposals are being discussed between the five manufacturers, the State of California Division of Measurement 
Standards (represented on the S&T Committee by Kristin Macey), and several California counties (including 2010 
S&T Committee Chairman, Brett Saum, San Luis Obispo County, CA).  The S&T Committee anticipates receiving 
an update of these eight revisions from the fall regional weights and measures associations. 
 
Recommendation:  The Sector was asked to provide any comments regarding this issue to the S&T Committee. 
 
Decision:  Time did not permit the Sector to discuss these proposed changes.  Consequently, the Sector took no 
position on this proposal. 
 
13. Draft Code Section 3.3X. Hydrogen Gas-Measuring Devices 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review a draft code being proposed 
for inclusion in NIST Handbook 44 to address commercial hydrogen gas-measuring devices and to provide 
comments to assist the NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The NCWM S&T Committee’s Agenda added a new item to its Developing Item in 2008 to 
recognize work being done to develop a code for commercial hydrogen gas-measuring devices by the U.S. National 
Work Group (USNWG) for the Development of Commercial Hydrogen Measurement Standards.  The Work Group, 
which presently includes weights and measures officials, manufacturers and users of hydrogen measuring devices, 
and federal agency representatives, continues to look for input and participation from the weights and measures 
community in the development of the code and associated test procedures.  The most current version of the draft 
code can be found on NIST WMD’s home page at http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-
Hydrogen-Measurement-Standards.cfm.  This web page is a resource for the U.S. weights and measures and 
hydrogen community regarding the latest information and status of ongoing work to develop uniform and 
appropriate legal metrology standards for commercial hydrogen measurements. 
 
At its August 2009 meeting, the USNWG on Hydrogen agreed that the code is ready to propose for adoption as a 
tentative code, with the caveat that some additional verification needs to be completed over the coming months to 
validate the proposed tolerances and test notes. 
 
Recommendation:  This item was included on the Sector’s agenda to make the Sector aware of the work and to 
encourage input and participation from Sector members.  A copy of the most recent draft code was provided to the 
Sector for reference. 
 
Decision:  Time did not permit the Sector to discuss these proposed changes.  Consequently, the Sector took no 
action on this item.  This item was included on the Sector’s agenda to make the Sector aware of the work and to 
encourage input and participation from Sector members. 
 

http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm�
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National Type Evaluation Technical Committee 
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October 1-2, 2010 Columbia, SC 

 
Meeting Summary 

 
 
Carry-over Items: 
 
1. Table of Key Characteristics of Products in Product Families for Meters Table 

 
Source:  Carryover Item from 2006-2009 Measuring Sector Agendas 
 
Purpose: For the past several years, the Sector has been working to revise the “Product Family” tables in NCWM 
Publication 14 (Pub 14) with the goal of clarifying the tests to be conducted and products to be referenced on an 
NTEP Certificate of Conformance based on NTEP testing.  This item is included on the agenda to allow for review 
of a recent revision to the tables and to determine what additional work is needed. 
 
Background:  Since 2006, the Sector has been working to develop and agree upon revisions to the NTEP Technical 
Policy on Product Families for Meters.  The Sector has considered multiple iterations of the table and various 
formats with the goal of providing NTEP laboratories and manufacturers with guidelines that will help to improve 
the clarity and consistency of application of product family criteria.  Please see the 2006 – 2009 Measuring Sector 
Meeting Summaries for details. 
 
At the end of its 2009 meeting, the Sector reached the following conclusion: 
 

Of three alternative versions of the table presented to the Sector during its 2009 meeting, the approach in 
which technologies are addressed in separate tables was viewed as a more appropriate approach.  [Note:  
An example of this format is illustrated in Appendix C to the Sector’s 2009 Meeting Summary in a draft 
table prepared by Mr. Henry Oppermann (W&M Consulting) and further revised and reformatted by Mr. 
Michael Keilty (Endress and Hauser).] 

 
Mr. Keilty agreed to continue to shepherd this work, coordinating with those who have expressed interest 
in this issue and welcoming additional input from other Sector members.  Work was to be done to integrate 
the separated technology proposal with that presented at the 2009 Sector meeting.  This newly edited 
version will be circulated among Measuring Sector members and discussed with those members who are 
able to attend the January 2010 NCWM Interim Meeting.  Based on any comments received, additional 
revisions may be made prior to presenting a revised draft to the Sector at the 2010 Sector meeting.  The 
goal is to develop a version for inclusion in NCWM Pub 14 in which it is easy to understand which tests 
and procedures must be followed for type evaluation testing. 

 
Since the 2009 Sector meeting, Mr. Keilty has continued working with members of the Sector to refine the table.  
Mr. Keilty reported receiving suggestions at the January 2010 NCWM Interim Meeting to: 
 

(1) align the products in each horizontal row, and 
(2) insert a column for conductivity to the magnetic flow meter column. 

 
Based on suggestions received and discussions at the last Sector meeting, Mr. Keilty made revisions to the proposed 
table as outlined in Appendix A to the agenda.  The revisions also include the addition of product conductivity 
characteristics based on data received from Mr. Dmitri Karimov (Liquid Controls).  Mr. Keilty noted that the first 
request to align product rows could not be easily accomplished and would significantly increase the page length of 
the table to make it unwieldy. 
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Discussion:  The Sector was asked to review and comment on proposed changes to NTEP Technical Policy Section 
C. as shown in Appendix A to the Sector’s 2010 Agenda.  Sector Chairman, Mr. Keilty, indicated that there has been 
a lot of work done since the Sector’s 2009 meeting.  He proposed that the Sector consider adoption of the table 
included in the appendix and asked the Sector members present for comment on the latest draft. 
Mr. Marc Buttler (Emerson Process Management - Micro Motion Inc.) commented that the terminology used in the 
text of Policy C and the associated table may need to be examined more closely to ensure consistent use and 
understanding.  In particular, it would be helpful to have a clear definition for “family” and “category” and to have a 
clear understanding of the difference between “subgroups,” “families,” and other terms.  Such clarifications would 
help to ensure uniform understanding and application of the technical policy in the future.  As an example of how 
the criteria could be misinterpreted Mr. Buttler noted that the Test B definition refers to the CC covering “all 
products and categories” listed in the table within the specific gravity range listed.  Interpreted literally, this would 
mean that even product categories included under Test D would be included on the CC and he believes this 
interpretation is incorrect.  Further, under the mass flow meter column, Test B refers to “families” and there is a 
similar reference under Test D.  These tests are intended to provide coverage within “families” of products, which 
are still not completely defined.  Likewise, if you consider Test F under magnetic flow meters, there is a reference to 
“families.”  However, there is no definition or reference to that term elsewhere.  Modifying the table by adding 
definitions for the terminology would help clarify the use of the table.  Mr. Buttler noted that, if we can agree on the 
meaning of the terms, the text in the table and associated policy could be modified rather easily. 
 
Some questions regarding specific values referenced for given products were raised and some modifications were 
made to the table during the course of the discussions.  Additionally, Mr. Dennis Beattie (Measurement Canada) 
noted that there are some products for which no values are listed.  Mr. Keilty acknowledged that, for some products, 
we don’t have the data available, just like we don’t have information for conductivity in some instances.  The Sector 
acknowledged that values for specific product characteristics can be added as that information becomes available 
and noted that additional products can also be added over time.  However, this is a start in providing the NTEP 
laboratories and manufacturers with additional data and guidance in assessing where particular products would fall 
in the “families” table. 
 
Mr. Buttler questioned whether it is necessary to specify the type of viscosity being referenced under positive 
displacement meters.  He also noted that it is necessary to consider the product characteristic relative to the 
metrology of the specific meter type.  Mr. Beattie commented that one of Measurement Canada’s engineers 
preferred the use of the term “kinematic” throughout the table.  He also noted that they normally rate meters in 
centistokes as a more common term. 
 
Sector Technical Advisor, Mrs. Tina Butcher (NIST WMD) suggested that consideration be given to using the same 
format for all meter technologies to make it easier to see the demarcation between product categories.  For example, 
mass flow meters and magnetic flow meters include columns with “typical products,” “specific gravity,” and 
“product category” whereas positive displacement meters and turbine meters list “product category” in rows at 
various points in the table.  Recognizing that page space might be an issue, consideration might be given to using the 
same format for all technologies. 
 
At the conclusion of discussions on this item during the first day of the meeting, the Sector agreed that additional 
work might be done to the table, including assessing the use of the term “kinematic” (viscosity) throughout the 
document, considering deleting the term “kinematic” at the heading of the turbine meter column, and/or modifying 
footnote 5 to clarify its application.  Mr. Buttler and Mr. Keilty volunteered to work on the additional changes to the 
table and present them for review by the Sector the following day. 
 
One the second day of the 2010 Sector meeting, there was additional discussion of the table as modified overnight 
by Mr. Keilty and Mr. Buttler.  The Sector further modified the table during the meeting and more discussion 
ensued.  The Sector also agreed to modify the denominator of the equation defining kinematic viscosity as shown in 
the Appendix A to this meeting summary.  Mr. Keilty summarized how the table was developed over the past couple 
of years, noting that the content extracted from the original tables has not changed much in the sense that ranges of 
products can be covered with a specific test(s); however, we have identified groupings with regard to specific 
products.  He proposed that the Sector at least come to agreement on the reformatted structure as shown in the table 
with revisions during the meeting and asked the Sector for a vote. 
 



2010 Measuring Sector 
Meeting Summary-Rev6-11-23-10 

 

Page 4 of 27 
 

Decision:  After making revisions to the version of the table distributed with the Sector’s agenda and lengthy 
discussion, the Sector agreed by a formal vote to recommend inclusion of the revised table (shown in 
Appendix A to this meeting summary) in the next edition of NCWM Publication 14.  The results of the vote 
are as follows: 
  

 
 
 
 

The Sector also agreed to move the heated products to a single section in the final version of the table. 
 
NTEP Director, Mr. Jim Truex noted that the table does not address “brine” used as a de-icing solution for 
roads.  The NTEP Measuring Labs discussed this during their meeting on October 1, 2010 and agreed that 
this product is to be considered in the category of “clear liquid fertilizers.”  However, Mr. Truex noted that 
the product won’t be added to the table at this time, pending NTEP obtaining additional information about 
the specific characteristics of the product. 
 
2. Testing Meters Made of Different Materials 
 
Source:  California NTEP Laboratory – Carryover from 2007-2009 Measuring Sector Agendas 
 
Purpose:  For the past several years, the Sector has been discussing the issue of how to assess variations in meter 
materials in conjunction with type evaluation testing.  A key point of contention in these discussions revolves 
around changes to meter materials from that used in the meter evaluated during type evaluation.  The NTEP 
laboratories would like more definitive criteria to help them assess when changes to meter materials are 
metrologically significant to the extent that additional testing should be required in order for the new material to be 
covered on the NTEP CC.  Meter manufacturers generally believe that changes in materials should be left to the 
judgment of the manufacturer since they must ensure continued meter performance for their customers and, as the 
designers of the meter, they well understand and take into consideration product and environmental applications and 
adjust materials accordingly to meet the needs of the end application.  The issue is further complicated by the lack of 
definitive criteria that would guide the NTEP laboratories in making a decision about which meter materials should 
be selected for testing to be representative of a range of materials. 
 
Background:  In 2006, the Sector considered the following proposal for adding a new section to the Technical 
Policy Section of Publication 14 to address meters made of different materials within the same family.    
 
U. Meters Made of Different Materials within the Same Family  
 
When multiple meters made of different materials within a meter family are submitted for evaluation all 
meters will be tested with at least one product from each product family to be included on the CC and at least 
one meter will be tested with the range of products required in the Product Family Table for the meter type 
(e.g., positive displacement, turbine, mass meter, etc.) submitted for evaluation. 
 
The Sector was unable to reach an agreement at its 2006 meeting and again reviewed this issue at its 2007, 2008, 
and 2009 meetings, but was again unable to reach a consensus on the item. 
 
After discussing this issue at great length at its 2009 meeting, the Sector concluded that it would not reach a 
resolution on this issue by continuing to discuss it at the Sector meetings alone.  Consequently, the Sector agreed to 
form a work group, the “Metrologically Significant Characteristics of Technologies Work Group,” to arrive at a 
uniform, appropriate, and clear approach for initial, subsequent, and additional tests for the performance of a device 
technology.  The following people agreed to serve on the Work Group: 
 
 
 
 
 

Yes: 13 
No: 1 
Abstain: 0 
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Metrologically Significant Characteristics of Technologies 
Work Group 

Organization Name  
Actaris Rodney Cooper Chair 
FMC Rich Miller Co-Chair 
Emerson Process Management - 
Micro Motion Inc. 

Marc Buttler  

Murray Equipment Paul Glowacki  
Tuthill Transfer Systems Mike Guidry  
Gilbarco Gordon Johnson  
Liquid Controls Dmitri Karimov  

 
The Work Group was tasked to: 

(1) Create a short list of features/options affecting the metrological characteristics of each device technology 
by December 15, 2009; 

(2) Prepare a 1-page analysis that briefly documents and provides the rationale for including each 
metrological characteristic in the list (referenced in task 1) by December 15, 2009; 

(3) Review the first draft list of “significant constituents” and condense that list to only relevant 
characteristics; 

(4) Prepare a final list for a work group meeting during the NCWM Interim Meeting by January 15, 2010 
 
Discussion:  At the 2010 Sector Meeting, Sector Chairman, Mr. Michael Keilty (Endress and Hauser) asked for an 
update from any members of the Work Group on the progress of this work.  Mr. Rodney Cooper (Tuthill Transfer 
Systems) noted that when he was asked to serve as chairman of this work group, he worked for Actaris; he has since 
switched jobs and, with the need to focus on making this transition, he has been unable to devote time to this 
activity.  While he would be willing to try to continue in the capacity of chair and possibly prepare something by the 
next Sector meeting, he does not believe his current assignments would allow him adequate time to work on the 
project.  He also noted that his co-chair, Mr. Rich Miller (FMC) has indicated that he, too, is very busy. 
 
Mr. Keilty noted that he had previously proposed that the Sector drop this item; however, the Sector indicated that 
the item is important.  He asked for input on the idea of dropping the item from the Sector’s agenda.  Mr. Cooper 
indicated that, while he believes the issue is still an important one, he believes that the revised product families table 
may address many of the concerns. 
 
Mr. Jerry Butler (NC NTEP Laboratory) indicated that the key issue was that manufacturers were responsible 
enough to monitor the materials on the meters.  He also noted that a 20-day permanence test really isn’t adequate to 
assess the effect of a given material on meter performance in a given application. He suggested that, perhaps, a large 
part of the burden needs to be placed on the device purchaser to ensure that the meter purchased is suitable for the 
application. Mr. Dan Reiswig (CA NTEP Laboratory) indicated that he had raised this issue noting inconsistencies 
with alloys and materials and the way in which they were listed on CCs.  He suggested that the laboratories could 
continue to work with individual manufacturers and, if an alloy is to be referenced on a CC, then testing needs to be 
conducted with that alloy. 
 
Sector Technical Advisor, Mrs. Tina Butcher (NIST WMD) commented that a key part of this issue was the 
question of what was and was not covered by a given CC; one manufacturer might test a particular material and list 
it on the CC, but if another manufacturer doesn’t list the material, there was a question of whether or not that 
material was covered.  Without additional guidance in the NTEP policy, laboratories have to rely on individual 
manufacturers to provide guidance on the “worst case” scenarios to select for testing.  Manufacturers who aren’t 
candid may be permitted to get by with doing less stringent testing, putting those manufacturers who are more 
forthright at a competitive disadvantage.  NTEP Director, Mr. Jim Truex, added that NTEP does not want to have to 
test with lots of different materials; however, if an inspector calls and asks about a material that isn’t listed on the 
CC, then he would have to indicate that the meter made with that material is not covered.  Jim indicated that he has 
serious reservations on hearing that there are still unresolved concerns on this issue (including that the material of 
the meter sold for a given application makes a metrologically significant difference), but that manufacturers will 
take care of this themselves.  While most manufacturers such as those present at the table will probably do this 
reliably, NTEP deals with many, many companies and some companies are not so responsible.  He further 
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commented that in discussing this issue, the Sector is asking manufacturers to identify the “worst case” scenarios, 
otherwise NTEP will have to do it for them. 
 
Mr. Keilty observed that the Sector’s discussion on this issue seems to have evolved from the original discussion of 
meter materials into one of metrologically significant characteristics that are of importance to specific meter 
technologies.  Mr. Wade Mattar (Invensys/Foxboro) commented that there is a fundamental difference between the 
metrologically significant features for a particular technology.  Others noted that for some technologies, certain 
materials and products are metrologically significant and for other technologies those same variables make no 
difference.   
 
Mrs. Butcher reiterated that the NTEP Laboratories want to do the fewest tests possible and give manufacturers the 
most coverage based on those tests.  Without guidelines, each laboratory will interpret this differently.  The 
laboratories are asking for guidance on what is and is not metrologically significant with respect to meter materials 
to help ensure that they are making consistent decisions regarding what can or cannot be covered on a CC and so 
that it is clear to the inspector in the field whether or not a given meter is covered by a CC. 
 
Mr. Cooper questioned whether we will come back to the Sector meeting next year and once again argue about the 
issue without resolution if we head in the direction of defining metrologically significant criteria for materials.  He 
indicated he does not see any benefit to doing this.  Mr. Marc Buttler (Emerson Process Management - Micro 
Motion Inc.) questioned why we are singling out materials.  He noted that there are many other aspects of design 
that could be considered metrologically significant.  If it is likely that material will make a significant difference 
then, it may be worthwhile to purse development of this issue; if not, then it’s not worthwhile to continue with this 
issue.  Mr. Truex commented that, if there is data that the manufacturer can provide that would prove to NTEP that a 
particular attribute is not metrologically significant, then he believes this would be acceptable. 
 
After further discussion on this issue without any apparent resolution, Mr. Keilty proposed dropping the item from 
the Sector’s agenda. 
 
Decision:  After extended discussion of this issue once again, the Sector appeared no closer to resolving the 
concerns regarding meter materials than it had in the past.  Since no one could suggest or support any course 
of action that would enable the Sector to reach a resolution, the Sector agreed to drop this item from its 
agenda. 
 
3. Add Testing Criteria to NTEP Policy U “Evaluating electronic indicators submitted separate from a 

measuring element” 
 
Source: California NTEP Lab 
  
Background:  At its 2007 meeting, the Sector heard that Section U. of the NTEP Policy in NCWM Publication 14 
allows for testing an indicator separate from a measuring element. However, specific test criteria had not been 
developed for this section.  The Sector heard a recommendation to develop and add specific criteria for testing an 
indicator separate from a measuring element for this section.  From 2007 to 2009, the CA NTEP laboratory worked 
to develop a checklist, but had received limited input on the drafts.  At the 2009 Sector meeting, Mr. Dan Reiswig 
(CA Division of Measurement Standards (DMS)) provided an update to the Sector on progress to develop criteria 
for separate electronic indicators.  He reported that the draft checklist provided to the Sector follows the general 
format of Pub 14 and the main test procedures are at the end of the document.  Questions were raised about the 
readiness of the checklist for inclusion in NCWM Pub 14.  The Sector agreed that some additional work is needed 
and suggested that a small work group be formed to further develop the checklist.  One additional question to 
consider is whether or not the checklist would apply to indicators across all technologies and applications. 
 
At the conclusion of its 2009 meeting, the Sector agreed to the following. 
 

 A small work group comprised of the following individuals is to further review and discuss the checklist. 
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Electronic Indicators Checklist Development 
Work Group 

Organization Name  
Actaris Rodney Cooper  
Tuthill Transfer Systems Maurice Forkert  
Liquid Controls Dmitri Karimov  
FMC Technologies Rich Miller  
Veeder-Root Dave Rajala  
NIST WMD Ralph Richter  
CA DMS Dan Reiswig Checklist Developer 

 
 The Work Group will provide input to Mr. Reiswig at least one month prior to the March 2010 NTEP 

Laboratory Meeting.  Mr. Reiswig will provide this input to the Measuring Laboratories.  One additional 
question the Work Group will consider is whether or not the checklist would apply to indicators across all 
technologies and in all applications. 

 
 Following the March 2010 NTEP Laboratory meeting, Mr. Reiswig will modify the draft checklist based on 

feedback from the NTEP Measuring Labs. 
 

 Mr. Reiswig will provide a copy of the draft checklist to the NIST Technical Advisor by the end of August 
2010 to allow for distribution to the Sector one month prior to the Fall 2010 Sector Meeting. 

 
 Following the fall 2010 Sector meeting, Mr. Reiswig will work with Sector Technical Advisor Mrs. Tina 

Butcher (NIST WMD) to update the draft checklist to reflect comments from the Sector. 
 
 Assuming the checklist requires no further modification or review by the Sector, Mrs. Butcher will submit the 

checklist to the NTEP Committee to consider for inclusion in the 2011 version of NCWM Pub 14. 
 
Discussion:  The Sector heard an update from Mr. Reiswig who indicated that he distributed the checklist with a 
request for comments; however, none were received other than from the other NTEP Laboratories.  There were 
some members of the Work Group who indicated that they might discuss it at the January 2010 NCWM Interim 
Meeting, but he did not hear back from anyone regarding whether or not such a meeting took place.  He has 
consulted with Measurement Canada and attempted to incorporate ideas from their procedures into the draft 
checklist.  Mr. Reiswig believes the checklist still needs a lot of work before it is finalized.  He noted that the key 
motivation for developing such a checklist is to help ensure that all of the NTEP Laboratories are conducting 
evaluations of indicators consistently.  Thus, he felt that it is still important to pursue development of the checklist, 
but noted that he particularly needs help from industry. 
 
NTEP Director, Mr. Jim Truex, recognized the amount of work that Mr. Reiswig has put into the development of the 
draft and pointed out the importance of having industry review the checklist to determine if it is ready to be 
finalized. 
 
Mr. Rodney Cooper (Tuthill Transfer Systems), who was the only other individual (besides Mr. Reiswig) from the 
original Work Group present, pointed out that when he initially agreed to participate on the Work Group he worked 
for Actaris, a company that made digital indicators, where he could have consulted with engineers responsible for 
designing indicators.  Though Mr. Cooper would like to be able to help, he has changed companies and he doesn’t 
feel he has the individual expertise needed to assist. 
 
During discussions of this item on the first day of the Sector meeting, the Sector concluded that it would be helpful 
for Mr. Reiswig and the other NTEP Laboratory representatives to identify a list of specific areas where work is 
needed in order to finalize the checklist.  This list would also assist the Sector in identifying people in the industry 
who would best be able to assist as subject matter experts in those areas. 
 
On the second day of the Sector’s meeting, Mr. Reiswig presented a list of five areas of the checklist that need 
specific attention and review.  The Sector reviewed these items and added some additional comments. 
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Decision:  The Sector agreed that Mr. Dan Reiswig (CA Division of Measurement Standards (DMS)) should 
continue developing the Checklist for Electronic Indicators Submitted Separate from a Measuring Element. 
 
The Sector identified the following points that require further development and input from industry in order 
to finalize the checklist. 
 

1. It is recommended to run a minimum of 10,000 pulses when verifying pulses captured. Should we 
consider specifying a minimum number of pulses/division?  For example, 100 pulses = 1 indication 
division or 10 pulses = 1 indication division. 
 

2. Would a limit of “plus or minus 1 pulse in 10,000” be an appropriate tolerance? 
 

3. Test with low, medium, and high temperature inputs to the indicator to verify a temperature 
compensation function, if available.  Test with a minimum of two API Gravity values through the 
temperature test ranges tested.  Identify and specify reference tables. 
 

4. Develop a test to verify multi point calibration using pulses. 
Include frequencies for switchover of linearizations.  For example, specify a certain number of pulses 
per liters. 
 

5. The tests listed above are based on an indicator receiving pulses from a measuring element.  
Therefore, it would seem logical to also develop tests for an indicator to verify other process signal 
output from other elements in the system that is sent to indicators such as frequencies at 4-20 
milliamps, or other process signals. 

 
The Sector also identified the following people who might be able to provide additional input and asked that 
Mr. Reiswig also contact them to request their assistance. 

 
Possible Industry Contacts to Assist in Review of 

Draft Electronic Indicators Checklist 
Organization Name 
Contrec  Jef Gaskil 
Dresser Wayne Phil Katselnik 
Emerson (Daniel) Andrew MacAllister 
Emerson Process Management 
- Micro Motion Inc., 

Marc Buttler 

Endress and Hauser Michael Keilty 
FMC Rich Miller 
Gilbarco Gordon Johnson 
Invensys Wade Mattar 
Itron Mike McGhee 
Kraus Global Gord Wedel 
Liquid Controls Dmitri Karimov 
Measurement Canada Dennis Beattie 
Midwest Meter Rick Salvesen 
Toptech Jim Xander 
VeederRoot Kevin Jensen 

 
The Sector agreed that Mr. Reiswig should forward the latest draft of the checklist along with the five areas 
requiring specific attention to the people listed in the original Work Group and to the list of possible contacts 
above.  Mr. Reiswig should ask for their assistance in reviewing and commenting on the checklist, noting that 
input on the five areas would be of particular help. 
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4. Policy C - Product Family Table – Change in Upper Limit for Oxygenated Blends – Note 4 
 
Source: Gordon Johnson, Gilbarco, Inc. 
 
Background:  At its 2009 meeting, the Sector was asked to review NCWM Publication 14, Technical Policy  C.  
Product families for meters, Note 4 in the product families table, which currently states: 
 

"Gasoline includes oxygenated fuel blends with up to 15% oxygenate"     
 
The Sector was asked to consider changing the oxygenated fuel blends from 15% to 25%.  The new note 4 would 
read: 
 

"Gasoline includes oxygenated fuel blends with up to 25% oxygenate" 
 
At that time, Mr. Gordon Johnson, Gilbarco, Inc. advised the Sector that UL recently issued UL87A Edition 5, 
which details the tests and specifications needed to list dispensers for Ethanol and Ethanol blends.  Mr. Johnson also 
outlined the history of this issue, noting that UL has made several significant changes to UL 87 (to include an 
alternative fuel standard) as a result of a push by EPA to coincide with a federal mandate to increase the levels of 
ethanol in vehicle fuel.  He proposed changing the current reference in Pub 14 from 15 % standard to 25 %, noting 
that he has no data to illustrate the impact of the change.  He indicated that both Gilbarco and Wayne are completing 
tests for E85, but no tests have been conducted for 25%.  He also noted that there was not enough ethanol in 
production and he anticipated a gradual increase in the amount of 25% fuels.  He expressed concerns that weights 
and measures officials will tag devices out of service if equipment is used to deliver product above 15% without a 
corresponding increase on the application section of NTEP CCs. 
 
At the 2009 Sector meeting, the NTEP Measuring Laboratories agreed additional data is needed to support 
increasing the limit.  After discussing this issue at that meeting, the Sector was unable to reach agreement on the 
proposed change to policy C.  The Sector expressed its appreciation to Gordon for information on changes to the 
fuel standard and agreed that this should remain an information item on the Sector’s agenda.  See the 2009 
Measuring Sector summary for details. 
 
Discussion:  As agreed to at the last Sector meeting, this item was included on the agenda to allow Sector members 
to provide any updates they might have on this issue. 
 
At its 2010 meeting, the Sector discussed the history of this item and the meaning of the clause in Note 4 of the 
Product Family table.  Summarizing from last year’s discussion, Technical Advisor, Mrs. Tina Butcher (NIST 
WMD) noted that the footnote does not preclude someone from submitting and testing for product with up to 25% 
oxygenates; the footnote would simply not permit the higher (than 15%) percentages to be covered without 
additional testing.  When the Sector discussed this item last year, there was no available data on 25% oxygenate 
blends and that, because there was no UL approval on the units used to dispense the higher blends, it was not 
possible to conduct testing to demonstrate compliance.  Several NTEP Lab representatives expressed the desire for 
additional data before extending the range to cover a larger percentage of oxygenate.  Consequently, there was not 
support for making the proposed modification to Note 4 of the table.  
 
Decision:  The Sector did not support increasing the upper limit referenced in Note 4 of Policy C - Product 
Family Table from 15% to 25% and decided to drop the item from its agenda.  The Sector notes that the 
submitter can resubmit the item; however, the NTEP Laboratories have advised that they would want to see 
data supporting the proposed change before they would consider expanding the upper limit.  In the 
meantime, this decision does not preclude a company from submitting a meter for use with a higher 
percentage of oxygenate; it simply means that additional testing would be required in order to cover the 
higher percentage. 
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5. Electronic Linearization for Positive Displacement Meters 
 
Source: Mr. Maurice Forkert, Tuthill Transfer Systems 
 
Background:  At its 2009 meeting, the Sector was asked to add criteria into NCWM Publication 14 for electronic 
linearization for positive displacement meters.  Mr. Forkert suggested considering, if permissible, Measurement 
Canada’s “Approval Procedure for Linearization Functions Incorporated in Measuring Systems” (Document 
Number VO-AP-037) as the basis for the criteria.  Maurice noted that there apparently is no regulation for electronic 
linearization internal to a positive displacement meter.  He also suggested some additional revisions to the 
Measurement Canada document (see 2009 Sector Summary for details). 
 
In discussing this issue, reference was made to Pub 14 Policy G. Range of Data Points, which addresses the use of 
“multi-point calibration.”  This policy specifies that “multi-point calibration” must be “blind and integral” which, 
according to the policy, is intended to mean it is programmed during the manufacture of the device and is not 
accessible in the field.  The policy also prohibits multi-point calibration from being used as a means to establish the 
minimum turn down ratios of 5:1 or 10:1; however, it does allow the feature to be used to extend the measuring 
range beyond the minimum ratios.  In discussing how this policy is to be applied in conjunction with Maurice’s 
example, there were questions regarding the use of the term “blind and integral.”  Several members noted that a 
better definition of the term is needed in order to ensure consistent understanding of the term and its use in the 
application of requirements. 
 
Mr. Forkert explained that his company had introduced a meter into the market with a linearization board and was 
advised by the weights and measures authority that there were no regulations to address that component.  He 
recommended including the feature as allowable in the register and to not require a separate evaluation of this 
component.  He explained that the part could not be removed or modified without breaking a seal.  He also 
requested that the e-linearization feature be considered as part of the meter just as the pulse output component is 
looked at as part of the meter.   
 
Mr. Henry Oppermann (Weights and Measures Consulting) commented that industry wants to be able to use e-
linearization as a means to improve the performance of a meter and noted that this has been done for years with 
scales and load cells.  Provided the performance is within acceptable levels, it should not matter how this is 
accomplished. 
 
Mr. Forkert noted a distinction in his scenario is that they want the e-linearization feature to be considered a part of 
the meter, much as one would consider other components of the device.  Understanding that the e-linearization 
feature is used to individually program each meter at the factory, some NTEP laboratory representatives expressed 
concerns about the possibility of interchanging parts in the field and the impact on meter performance and 
questioned what means would be provided to deter field replacements.  Some manufacturers noted that this should 
be viewed no differently than replacing other metrologically significant parts in the field; for example, meters are 
not shipped back to the factory for replacement of a rotor and replacement of the e-linearization board should be 
viewed in the same light.  It is up to the user/installer to ensure continued compliance with accuracy and other 
requirements. 
 
There were also questions during the discussion regarding whether or not the e-linearization feature should be listed 
as a feature on the CC.  Some pointed out that other device types use metrologically significant components that can 
be replaced in the field when problems are encountered.  Repairs, adjustments, or changes to these features are 
generally obvious or detectable.  Mr. Steve Patoray (Consultants on Certification) gave several examples of 
weighing device applications such as load cells (which are not repairable in the field), junction boxes (which can be 
protected by a security seal), and electronic boards (which are completely replaced when they fail). 
 
The Sector discussed developing language to clarify the application of Policy G., but was unable to reach a 
conclusion at the meeting.  While they did not identify a specific alternative, there was general agreement that the 
electronic linearization that is programmed during the manufacture of a device should not be readily accessible in 
the field without breaking an approved seal.  The NTEP Labs expressed concern regarding the unique nature of the 
programming and how interchange of the e-linearization board would be controlled in the field to prevent the 
facilitation of fraud.  The Sector agreed that this issue requires additional work that would best be accomplished by a 
small work group. 
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At its 2009 meeting, the Sector agreed that a small work group comprised of the following individuals be established 
to further develop this issue for the Sector’s review. 
 

Developing Electronic Linearization Criteria 
Work Group 
Organization Name  
Consultants on Certification Steve Patoray Work Group Chairman 
Tuthill Transfer Systems Maurice Forkert  
Maryland NTEP Laboratory Mike Frailer  
Tuthill Transfer Systems Mike Guidry  
Liquid Controls Corporation Dmitri Karimov  
FMC Rich Miller  
Meggitt/Whittaker Controls Ken Smith  

 
The Work Group was tasked with the following: 
 

1) Clarify Policy G. Range of Data Points by bouncing ideas off of Mr. Mike Frailer for: 
a. Defining what is meant by multi-point calibration shall be "blind and integral" to the measuring 

element. 
b. Clarifying what is meant by multi-point calibration shall be not "accessible" in the field. 
 

2) Develop Language in Policy G. Range of Data Points to Allow for Uniform Interpretation and 
Application of the Criteria by the U.S. and Canadian Stakeholders by February 2010, including 
a. Where necessary to clarify the intent of the criteria: 

i. Modify Language 
ii. Define Terminology 

 
3) Review and Discuss Modifications to Policy G. at the March 2010 NTEP Measuring Lab Meeting 

 
Discussion:  The Sector asked for an update of the Work Group’s progress. 
 
Mr. Frailer (MD NTEP Laboratory) indicated that he has had no contact from any members of the Work Group on 
this issue. 
 
Mr. Rodney Cooper (Tuthill Transfer Systems) reported that he visited with Mr. Maurice Forkert (Tuthill Transfer 
Systems) on this issue.  He noted that they are attempting to clarify that it is necessary to break a seal to access 
meter adjustments, and he proposed the following alternative language for the Sector to consider: 
 

“Multi-point calibrations shall be blind and integral (programmed during manufacture and not accessible in 
the field without breaking a physical seal).” 

 
Mr. Jerry Butler (NC NTEP Laboratory) questioned whether the term “blind and integral” is referring to something 
that is part of the meter that cannot be replaced or if it is referring to something else.  Other Sector members asked 
for clarification on various aspects of how Tuthill’s meter works. 
 
Mr. Cooper clarified that, in Tuthill’s instance, the meter does all calculations within the meter; it does not rely on a 
separate device such as a controller for those adjustments.  He noted that their meter has a programmable chip that is 
inside of the mother board of the device.  The programmable chip is accessible by removing a cover and several 
screws.  By using the program in the chip, it is possible to get a very flat curve, thus, taking a really good meter and 
making it even more accurate.  Their product uses the same mother board for all meters across the product lines.  
The small, programmable chip has different pulses per gallon for different meters.  If the mother board on a given 
meter were damaged, they would send a new mother board with a new chip with the exact same profile as the 
original one for that individual meter.  The mother board has all of the electronics in the meter; no matter which 
indicator is used with the meter, it will always provide the same output. 
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Technical Advisor, Mrs. Tina Butcher (NIST WMD) asked for clarification that the meter cannot be adjusted at 
multiple points along its calibration curve in the field.  You can break a seal and change the chip; you can replace 
the chip with a chip with another profile, but you can’t selectively calibrate the meter at different points.  This is 
unlike a meter that is interfaced with an indicator in which you can adjust the meter factor at different flow rates 
along its curve.  Rodney indicated that this is correct. 
 
Mr. Dan Reiswig (CA NTEP Laboratory) expressed concern over the possibility of being able to interchange a 
reprogrammed mother board in the field.  The Sector discussed at length how the term “blind and integral” is being 
used in Tuthill’s scenario as well as in other instances and also discussed whether or not these various approaches 
would facilitate fraud.  The Sector also discussed the importance of a meter being able to meet the basic 5:1 (or 10:1 
in the case of a mass flow meter) turndown ratio without being calibrated at multiple points.  The Sector also 
discussed whether or not there is justification for prohibiting multiple point calibration from being used to meet the 
minimum turn down ratio; however, there was not a clear consensus on this point.  Some members also cited 
concerns about various types of adjustments being used to compensate for worn or poorly designed meters. 
 
Mr. Dennis Beattie (Measurement Canada) commented that it appears we are giving two different features the same 
name.  He associates the term “multipoint calibration” with something that is accessible in a register and that can be 
programmed in the field.  He suggested that the Sector consider using the following OIML definition for “correction 
device:” 
 

OIML Definition for Correction Device: 
 

“Device connected to or  incorporated in the  meter for automatically correcting the measured quantity 
at the time of measurement, by taking into account the flowrate and/or the characteristics of the liquid to 
be measured (viscosity, temperature, pressure, etc.) and the pre-established calibration curves. 

 
The characteristics of the liquid shall either be measured using associated measuring devices, or stored 
in the memory of the instrument.” 

 
Mr. Cooper commented that OIML refers to the meter as a complete system.  He suggested that the OIML 
terminology might make this issue overly complex and that we should strive to keep this issue simple.  Mr. Cooper 
also noted that the multi-point calibration is not a correction device in this instance.  If you can program this inside 
the meter and, after it leaves the factory you can’t change it, then it is “blind and integral to the meter.”  We want to 
simply say that you can’t change it after it leaves the factory. 
 
Following discussions on this issue the first day of the meeting, Mr. Cooper drafted alternative language for the 
Sector to consider.  After further discussions on the issue, the Sector finally agreed on recommended changes to 
Policy G. 
  
Decision:  The Sector agreed to recommend that the second paragraph of Technical Policy G be replaced with 
the following: 
 

A measuring element may use factory-established linearization curves to establish the minimum flow 
range (5:1, 10:1, or as required) providing the linearization programming is installed during 
manufacturing and the programming cannot be altered after leaving the manufacturer. 
 
Auxiliary equipment (e.g., indicator or register) with programmable multi-point calibration that alters 
the output signal from the measuring element to extend the flow range of the system beyond the 
measuring element’s required minimum flow range may be used and the auxiliary device’s multi-point 
calibration will be noted on the C.C. and must be marked on the meter.      
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New Items: 
 
6. Code Reference S.1.6.1. Indication of Delivery – Reference to Indicator Reset 
 
Source: Dmitri Karimov, Liquid Controls 
 
Background: The Sector was asked to consider modifying NCWM Publication 14 LMD Checklist Code 
Reference S.1.6.1. Indication of Delivery (see page LMD-29) by adding a “Note” to Step 5, as follows: 
 

Code Reference: S.1.6.1. Indication of Delivery 
7.25.  Retail devices shall automatically show their initial zero condition and amount delivered up to the 

nominal capacity of the device.  For electronic devices manufactured on or after January 1, 
2006….to ensure delivery starts at zero. 

 
7.26 For electronic devices manufactured prior to January 1, 2006….need not be indicated. 
 
Test Method Steps: 
Step 1: Set unit price on dispenser. 
…. 
Step 5:  Activate the dispenser and let the system reset to 8's, blanks then 0' s. 
 

 Note:  Display segment check instead of “8’s and blanks” is allowed. 
 
Putting aside the fact that there is no code reference that specifies an indicator must initially displays "8's and 
blanks," this requirement might be applicable only to the old-style cathode tube-based displays.  This requirement is 
not applicable to LED displays, which perform a segment check of the display. 
 
In addition to the above reference to the NTEP LMD checklist, the submitter provided the following reference to 
OIML R117-1, Page 55: 
 
From R117-1 (page 55) 
 

a) For fuel dispensers: 
•  displaying all the elements (“eights” test if appropriate); 
• blanking all the elements (“blank” test), and displaying “zeros” for quantity and, if applicable, 

displaying the valid unit price and “zeros” for price, just before a new delivery starts.  Each step of 
the sequence shall last at least 0.5 second. 

b) For all other interruptible and non-interruptible measuring systems, the test sequence shall be as 
described under (a) (above) or any other automatic test cycle which indicates all possible states for 
each element of the display. 

 
Discussion:  Mr. Dennis Beattie (Measurement Canada) asked whether or not there is a specific reference to the 
reset display in NIST Handbook 44.  Sector Technical Advisor, Mrs. Tina Butcher (NIST WMD), noted that there is 
not a specific reference in the Liquid-Measuring Devices code; however, there are General Code requirements 
specifying that a device must be in proper operating condition.  Additionally, she noted that this checklist item is 
addressing a return to zero, not the segments.  It might be appropriate to have something specific to address unlit 
segments.  Sector Chairman, Mr. Michael Keilty (Endress and Hauser) and NTEP Director, Mr. Jim Truex, also 
cited references in the General Code, paragraphs G-S.5.1. Indicating and Recording Elements, General and G-S.6. 
Marking Operational Controls and Features that could be used to address malfunctioning displays. 
 
The NTEP Measuring Labs reported meeting prior to the Sector meeting and suggested a proposed alternative 
(outlined in the “Decision” below) to address the issue.  The Sector reviewed the proposed alternative and agreed 
that it appears to address the concern raised by the submitter. 
 
Decision:  The Sector agreed to recommend modifying Step 5 as follows to recognize other methods for 
resetting the indications: 
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Step 5: Activate the dispenser and let the system reset to 8's, blanks then 0' s.Activate the dispenser and 
let the system reset to zero (for example, showing “8’s” and then zero; running through a segment check, 
or using another method of resetting the system). 

 
7. Development of Water Meters Checklist 
 
Source: Mr. Andre Noel, Neptune Technology Group, Inc. 
 
Background:  Utility type water meter manufacturers are receiving state requests for a National Type Evaluation 
Program (NTEP) Certificate of Approval.  Utility type water meters under Handbook 44, Section 3.36. are evaluated 
under the California Type Evaluation Program (CTEP).  Currently there is no National Type Evaluation Program 
(NTEP) for utility type water meters.  The Sector was asked to consider adding a checklist for utility type water 
meters to NCWM Publication 14.  Mr. Andre Noel (Neptune Technology Group) distributed (via e-mail) a draft 
checklist to the Sector Chairman, NTEP Director, and Technical Advisor the night before the Sector meeting; he 
also offered copies to those interested at the Sector meeting. 
 
Discussion:  At the Sector meeting Mr. Noel provided an overview of this item.  He noted that he and 
representatives from other water meter manufacturers have been working quite a bit with CA DMS, which does 
most of the testing of water meters in the U.S. for those water meters regulated by weights and measures 
jurisdictions.  Presently Certificates are issued under the California Type Evaluation Program and, if a checklist and 
test procedures were developed for inclusion in NCWM Publication 14, then the scope of water meter testing could 
be expanded to include NTEP testing.  Andre proposed establishing a small work group to work on the development 
of a checklist and present it to the Sector for consideration. 
 
The Sector was amenable to establishing a work group to work on the development of a checklist.  Mr. Dennis 
Beattie (Measurement Canada) asked that Mr. Jim Welsh (Measurement Canada) be included in any mailings and 
correspondence since MC is currently working on its water meter criteria (Dennis confirmed this with Jim via e-mail 
during the Sector meeting).  Sector Technical Advisor, Mrs. Tina Butcher (NIST WMD) asked that Ralph Richter 
(NIST WMD) be copied on any work group correspondence since he is the U.S. technical point of contact for OIML 
R49 (Water Meters).  NTEP Director, Jim Truex, noted that this draft should be circulated to as many people in the 
community as possible. 
 
Mr. Dan Reiswig (CA DMS) advised the Sector that he put together a draft checklist a few years ago and circulated 
the document.  He noted that, in the draft presented to the Sector, Andre has made some changes to the original 
document and, for some of the changes CA DMS is not in agreement with the proposed changes.  For example, with 
regard to the number of meters to be tested, CA tests three meters of the same model.  This is a bit different from 
what NTEP does in testing other meter types; however, the testing process is different for water meters in that three 
meters can be tested at one time on a water meter test bench.  Additionally, conducting only nine tests on a water 
meter still provides an extremely limited data set for a meter that is used so widely in apartment buildings.  An 
additional area of discussion is the flow rates at which the meters are to be tested.  Mr. Reiswig noted that CA DMS 
is in closer agreement to the proposed procedures now than previously and anticipates continued work will allow 
these differences to be resolved.  Mr. Reiswig noted that his comments are reflected using track changes in the 
document that Andre has submitted. 
 
Mr. Michael Keilty (Endress and Hauser) questioned the inclusion of criteria for remote communication in the draft 
checklist and asked whether event counters would be required.  Mr. Reiswig explained that the criteria were 
included because CA anticipates seeing this type of feature on meters in the future.  Mrs. Juana Williams (NIST 
WMD) also suggested that the NIST Handbook 44 Water Meters Code be examined with regard to any proposed 
audit trail criteria to be sure that the proposed criteria is supported by the code; if not supported, a proposed change 
to the code might need to be considered.  Likewise, the Work Group might be alert to other proposed changes to the 
code which would update the code to reflect current technology.  Mrs. Butcher, suggested that as the group reviews 
the code and develops the checklist that it examine American Water Works Association standards and consider 
proposed changes to the code and/or checklist.  Manufacturers have criticized the NIST Handbook 44 Code for 
divergence from AWWA standards and this might be an opportune time to propose changes to either Handbook 44 
or to AWWA to harmonize standards where appropriate.  In some instances differences may make sense since the 
focus of Handbook 44 and AWWA are somewhat different; however, if there are areas where the standards can be 
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better aligned, we should consider taking steps to do so.  Additionally, it would be helpful to make the NCWM S&T 
Committee aware of needed changes to NIST Handbook 44. 
 
Mr. Keilty asked whether or not the draft checklist might be ready for circulation to the Sector by the 2011 NCWM 
Interim Meeting, with the ultimate goal of readying the checklist over the next year for publishing in the 2012 
edition of NCWM Pub 14.  Mr. Noel and Mr. Reiswig indicated that this could be accomplished.   
 
Decision:  The Sector agreed to establish a work group to further develop the draft checklist presented to the 
Sector at its October 2010 meeting.  The Work Group consists of: 
 

Water Meters Checklist Development 
Work Group 

Member Company/Organization 
Andre Noel Neptune Technology Group 
Dan Reiswig California Division of Measurement Standards 
Jim Welsh Measurement Canada (MC) (pending 

confirmation by Dennis Beattie) 
 
Mr. Noel will forward the draft checklist to other companies such as those who hold CA type approval 
certificates to ensure that it gets wide distribution.  Mr. Dennis Beattie (MC) will contact Mr. Jim Welsh, MC, 
and confirm that it is acceptable for Mr. Noel to forward the document to Mr. Welsh for input from MC. 
  
In developing the checklist, the group is asked to: 
 

(1) Identify areas in NIST Handbook 44 Section 3.36 Water Meters Code where changes might be 
appropriate to update the criteria to reflect current technology and practices.  For example, 
more specific audit trail criteria may need to be added to the Water Meters Code.  

(2) Forward any proposed changes to NIST Handbook 44 to the NCWM S&T Committee via the 
established NCWM process by preparing and submitting NCWM Form 15 to the regional 
weights and measures associations and NTETC Measuring Sector. 

(3) Consider any differences between AWWA standards and NIST H44 and consider 
recommendations for aligning the two documents where that makes sense. 

(4)  Copy the Measuring Sector Chairman, Mr. Michael Keilty and Technical Advisor, Mrs. Tina 
Butcher on communications to the group. 

(5) Copy Mr. Ralph Richter (NIST WMD), who is the U.S. point of contact for OIML R49 with any 
proposed drafts. 

(6) Distribute a subsequent draft for review by the Sector by the January 2011 NCWM Interim 
Meeting. 

(7) Distribute a final draft for review by the Sector at least a month prior to the fall 2011 Sector 
meeting. 

 
This item will be maintained as a “Carryover Item” on the Sector’s agenda. 
 
8. Development of Hydrogen Gas-Measuring Devices Checklist 
 
Source: NIST Weights & Measures Division 
 
Background:  At the July 2010 NCWM Annual Meeting, NCWM members voted to add a tentative code for 
commercial hydrogen gas-measuring devices to NIST Handbook 44.  Since the majority of states require NTEP CCs 
for commercial weighing and measuring devices, offering NTEP CCs for these devices would facilitate the 
acceptance of these devices in the commercial marketplace and assist states in their assessment of these devices. 
 
The Sector was asked to discuss and consider the following: 

(1) Propose that the NTEP Committee consider expanding the scope of NTEP evaluations to include hydrogen 
gas-measuring devices. 
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(2) In anticipation that the NTEP Committee will support this proposal, establish a small working group tasked 
with the development of a checklist for hydrogen gas-measuring devices. 

 
Discussion:  NTEP Director Mr. Jim Truex noted the importance of developing a checklist for hydrogen gas-
measuring devices in a timely manner.  Now that a tentative code has been adopted, manufacturers of this equipment 
will begin seeking type evaluation on these devices.  Particularly since this equipment is already in use, Jim 
commented that we are already behind in the development of a checklist.  He cited a similar situation with Multiple 
Dimension Measuring Devices and noted the importance of involving all parties affected by the code, including 
manufacturers, users, regulatory officials, and NTEP laboratories.  Mr. Truex also noted that, since alternative fuels 
are highly visible, some jurisdictions may get political pressure to accept devices in advance of finalizing the 
Handbook 44 code and NTEP checklists.  Mr. Truex also cited the paragraph included in the application section of 
the tentative code which states that NTEP will only accept for type evaluation those devices which comply with the 
provisions of the code. 
 
Sector Chairman, Mr. Michael Keilty (Endress and Hauser) suggested establishing a small work group of Sector 
members to develop a draft for consideration by the Sector.  Technical Advisor, Mrs. Tina Butcher (NIST WMD), 
recommended including Sector members who have served on the USNWG for hydrogen since they would be 
familiar with the criteria included in the draft code and represent many of the interest groups noted by Mr. Truex.  
Sector members present were amenable to the idea of establishing a work group to work on a draft checklist. 
 
Several members noted that CA DMS had developed a draft checklist in 2008 and NIST WMD provided comments 
on the checklist; however, the work had been set aside pending further development of the Handbook 44 code.  Now 
that the code has been adopted as a tentative code, this checklist could be resurrected and updated to reflect the 
provisions of the tentative code.  Mrs. Butcher noted that the USNWG is continuing to work on developing 
recommended test procedures for hydrogen gas-measuring devices; she suggested that work could move ahead in 
developing the portions of the checklist other than the test procedures section, including updating the draft 
developed by CA DMS to the current tentative code requirements; once the USNWG has completed its work on 
recommended test procedures, the Work Group would have information that could be used as the basis for 
developing more detailed type evaluation test procedures.  Mrs. Juana Williams (NIST WMD and Technical 
Advisor to the USNWG on Hydrogen Measuring Devices) advised the Sector that last year Diane Lee (NIST WMD) 
developed and circulated a draft EPO and associated Excel spreadsheet for use in testing hydrogen-gas measuring 
devices; while the draft is not final, this information might also be of use to the Work Group.  She also noted that the 
USNWG members provide links to the broader hydrogen measurement community and many, including herself, are 
involved in international standards development such as OIML R139 (which addresses compressed gas motor fuels) 
and OIML R81 (which addresses liquid hydrogen).  Mrs. Butcher commented the test procedure developed by NIST 
WMD is based on other NIST EPOs for gravimetric testing, and NIST has questions about the uncertainties 
associated with gravimetric testing for these devices given the relatively small net quantities involved and the 
availability of appropriate equipment in field environments.  Consequently, the USNWG is actively exploring other 
alternatives to find the best solution for field testing.  Mr. Dan Reiswig (CA DMS) noted that CA DMS has 
contracted with the CA Energy Commission for the development of field test equipment and procedures and, while 
there have been delays as a result of the contracting process, he anticipates this work will provide input for the Work 
Group to use. 
 
Decision:  The Sector established a small work group to develop a draft Publication 14 Hydrogen Measuring 
Devices Checklist for the Sector to consider at its next meeting.  The Work Group consists of the following: 
  

Work Group on Hydrogen Gas-Measuring Devices NTEP Checklist 
Member Company/Organization 
Michael Keilty (Work Group 
Chair) 

Endress and Hauser 

Dennis Beattie Measurement Canada (to link to expert MC’s 
compressed gases area) 

Marc Buttler Emerson Process Management - Micro Motion Inc., 
Mike Gallo CLEANFUEL USA 
Dan Reiswig California Division of Measurement Standards 
Juana Williams National Institute of Standards and Technology 
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The Work Group will begin by reviewing a draft checklist prepared in 2008 by Norman Ingram (CA Division 
of Measurement Standards).  Mrs. Williams will contact Mr. Ingram to ask that he send a copy of the 
checklist to the members of this work group to ensure that everyone is working on the same version of the 
checklist.  The Work Group will: 

(1)  Update the checklist to correspond to the 2010 version of the Hydrogen Gas-Measuring Devices 
Code (adopted by the NCWM in July 2010); 

(2) Review the checklist and provide comments to Sub Group Chairman, Mr. Michael Keilty; 
(3) Schedule web conference call(s) to discuss needed changes; and 
(4) Finalize the draft and present it to the Sector for consideration at its next meeting. 

 
The Sector also acknowledged that the USNWG on Hydrogen is presently exploring multiple options for 
performance tests of hydrogen measuring instruments.  Once the USNWG makes its final recommendations 
for field test procedures for these devices, the Work Group will proceed to work on the development of test 
procedures for type evaluation.  Mrs. Williams will also update the USNWG on the Sector’s efforts so that 
they are aware of the work. 
 
9. Next Meeting 
 
The Sector was asked to develop a proposed date and location for the next meeting.  The Sector discussed whether 
to recommend that the meeting continue to be held in conjunction with the Southern Weights and Measures 
Association (SWMA) meeting or to recommend that it be held with another regional association or as a separate 
meeting.  The Sector discussed some alternate ideas; however, there were no strong feelings to either maintain the 
current arrangements or to consider an alternative. 
 
Recommendation:  The Sector agreed to recommend that its next meeting be held in conjunction with the 
SWMA once again.  However, because the Sector must be mindful of meeting publication deadlines for the 
NCWM Interim Meeting Agenda, the Sector noted that this decision may need to be revisited once a date and 
location has been selected for the next SWMA meeting. 
 
 
Additional Items as Time Allows: 
 
The Measuring Sector was asked to provide input to the NCWM S&T Committee on the following measuring-
related issues on its agenda if time permitted during the Sector Meeting.  In the interest of brevity, the narrative for 
each item is abbreviated to the extent practical.  Full descriptions of the items can be found in the S&T Committee’s 
list of carryover items and its 2009 Interim and Final Reports. 
 
10. General Code, Section 1.10, Paragraph G-S.1. Marking (Software) (S&T Carryover Agenda Item) 
 
Sources: 2009 and 2010 NTETC Software Sector Agenda Items and 2010 S&T Item 310-3 G-S.1. 

Identification. (Software) 
 
See also: 

2010 Software Sector summary:  
(http://ncwm.net/sites/default/files/meetings/software/2010/10_Software_Summary.pdf) 

 
2010 Interim Report of the S&T Committee:   

(http://ts.nist.gov/WeightsAndMeasures/Publications/10-Pub16.cfm) 
 
Background:  Weights and Measures inspectors need a means to determine whether equipment discovered in the 
field has been evaluated by NTEP.  If so, the inspector needs to know at a minimum the CC number.  From this 
starting point, other required information can be ascertained.  Currently HB 44 Paragraph G-S.1. includes three 
options for marking of the CC: 
 

1. Permanent marking 
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2. Continuous display 
3. Recall using a special operation 

 
Manufacturers of Purpose-built (known internationally as “Type P”) equipment often choose permanent marking. 
For Type Approved software executing on a Universal computer (internationally known as “Type U”), permanent 
making is not very practical.  The second option of continuous display is also undesirable as the permanent display 
because it occupies valuable operator/customer screen area.  As a result most makers of software for Type U 
equipment opt for the special recall option. Unfortunately, Paragraph G-S.1. is somewhat vague about the specific 
means of recall.  According to the Software Sector, software makers can be quite creative, leaving the field inspector 
guesswork, frustration, and wasted time. If the inspector complains about how difficult it is to locate required 
information, the maker notes that the recall procedure is documented in the CC. But this is precisely the information 
that cannot be retrieved in the field, leading to a circular argument. 
 
Compounding the problem, makers of sophisticated built-for-purpose equipment would also like the same flexibility 
currently afforded to makers of software for Type U equipment.  The recall method is not available to the Type P 
maker today. 
 
In response to comments heard during the 2010 NCWM Interim meeting, the Software Sector (at its March 2010 
meeting) proposed changes to the language shown in the NCWM S&T Committee’s 2010 Interim Report Item 310-
3.  These revisions removed the differentiation between types of software (Type P and Type U) while still managing 
to achieve the Sector’s objective of simplifying the process of locating required marking information.  That revised 
proposal can be seen in the 2010 Software Sector Summary and is not included here for the sake of brevity. 
 
In summary, for S&T Item 310-3 the Software Sector now suggests amending the current item under the S&T 
Committee’s consideration.  The Software Sector also initiated discussion on two new concepts, which may 
eventually result in additional recommendations to amend G-S.1.  It should be noted that these new ideas are in the 
developmental stage, and are included here by request of the Software Sector, since its members would appreciate 
comments from the regions and other interested parties. 
 
First, the Software Sector sees merit to requiring some “connection” between the software identifier (i.e., 
version/revision) and the software itself.  The proposal was as follows (with the expectation that examples of 
acceptable means of implementing such a link would be included in Pub 14). 
 
Add a new sub-subparagraph (3) to G-S.1.(d) to read as follows:  
 

“The version or revision identifier shall be directly and inseparably linked to the software itself. The 
version or revision identifier may consist of more than one part, but at least one part shall be dedicated to 
the metrologically significant software.” 

 
Second, it seems that at each meeting of the Software Sector, the state officials reiterate the problems they have in 
the field when attempting to locate the basic information required when the CC number is marked via the rather 
general current HB 44 requirement of ‘accessible through an easily recognizable menu, and if necessary a sub-
menu’ [G-S.1.1 (b)(3)]. The states have indicated that this is too vague and field inspectors often cannot find the 
certificate number on unfamiliar devices. 
 
The Software Sector would like feedback on the proposal to specify a limited number of menu items/icons for 
accessing the CC number (it is not hard-marked or continuously displayed) in proposed G-S.1.1. subparagraph (b) as 
follows: 

 
(b)  The CC Number shall be:  

 
(3) accessible through one or, at most, two levels of access. 

 
(i)  For menu-based systems, “Metrology”, “System Identification”, or “Help”. 
 
(ii) For systems using icons, a metrology symbol (“M” or “SI”), or a help symbol (“?,” “I," 

or an “i" within a magnifying glass). 
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Note that this is not suggested to be the final list of valid options for locating the point of access for the CC number; 
the Software Sector would like to have feedback specifically on other acceptable menu text/icon images that identify 
how to access the CC number on software-based systems.  The Software Sector agreed that a reasonable list of 
acceptable options is not as much of an issue as the fact that the list is finite. The sector realizes this may affect 
manufacturers so feedback from associate members and representative groups is also appreciated. 
 
A Possible Compromise Solution: 
 
The Software Sector is asking if the restrictions for marking Type P equipment (which allow the same options as for 
Type U) be relaxed in exchange for limiting the number of optional means for recalling the CC number when a 
recall sequence is required. 
 
The proposed limitations on CC recall sequence are: 

1. Recall shall not require more than two levels of operations.  The CC recall method (trigger, command, etc.) 
may be present either on the main screen or one sub-menu/sub-screen down. 

2. A limited number of menu text strings or icon shape choices are permitted for both the CC recall methods 
and the optional top level. (There is actually some validity to the argument that this requirement is currently 
already implied by the term ‘readily identifiable menu’ currently used in HB 44 paragraph G-S.1. to 
describe the allowable means of recalling the CC.) 

 
Of course, to affect this compromise a finite list of acceptable menu text / button icon options will have to be agreed 
upon and documented. Note that the states didn’t express much concern about the actual number of allowable 
selections included (although they agreed it should be reasonable); they are more concerned that there is simply a 
finite list of options which the NTEP labs can reference to validate the device’s implementation and that using that 
same list inspectors can locate the required information in the field. 
 
Thus, the Software Sector developed the following brief initial list of ideas of allowable/acceptable menu text and 
icons as a starting point for developing the complete list of acceptable options for the readily identifiable menu.  
Comments and additional suggestions for entries in the list are welcome. 
 
Permitted Menu Text 
examples 

Permitted Icon 
shape examples 

Essential characteristics 

Information 
 
Info 
 

 Top level menu text or icon 
 Icon text is a lower case “i” with block serifs 
 Text color may be light or dark but must contrast with the 

background color 
 Icon may have a circular border 
 Activation of this menu text/icon may invoke a second level 

menu text/icon that recalls metrology information. 

Help 
 
? 
 

 Top level menu text or icon 
 Icon text is a question mark 
 Text color may be light or dark but must contrast with the 

background color 
 Icon may have a circular border 
 Activation of this menu text/icon may invoke a second level 

menu text/icon that recalls metrology information. 
 

 

 ? 

? ? 
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Metrology 
 
Metrological Information 
 

 Top or second level menu text or icon 
 Icon text is an upper case “M” 
 Text color may be light or dark but must contrast with the 

background color 
 Icon may have a rectangle or rounded rectangle border 
 If present, the activation of this menu text/icon must recall at a 

minimum the NTEP CC number. Other metrology 
information may optionally be displayed. 

SI 
 
S.I. 
 

 Top or second level menu text or icon 
 Icon text is upper case “SI” 
 Text color may be light or dark but must contrast with the 

background color 
 Icon may have a rectangle or rounded rectangle border 
 If present, the activation of this menu item/icon must recall at 

a minimum the NTEP CC number. Other metrology 
information may optionally be displayed. 

NTEP Data 
 
N.T.E.P. Certificate  

This one is debatable – what if the certificate is revoked? Does 
NTEP grant holders of CCs the right to display the logo on the 
device, or just in documentation? 

 
Acceptable examples of where the text or icon may be displayed: 
 

1. The “M” icon is available on the home screen.  Activation of the icon displays a new screen containing the 
CC number and some additional metrology information including the software version/revision number(s). 

2. The “SI” icon is available on the home screen.  Touch screen activation of the icon displays a pop-up 
containing the CC number.  Releasing the icon erases the pop-up. 

3. The main screen contains the “i” icon (information).  Activating this icon displays a screen of other icons 
including the “M” icon. Activating the “M” icon displays the NTEP CC. 

4. The main menu includes a “Help” selection which in turn contains a “Metrology” selection.  Activation of 
the Metrology selection displays a pop-up screen containing all global metrological approvals, including 
the NTEP CC number.  The user manually dismisses the pop-up screen by pressing the [X] button. 

5. The main menu includes an “Info” selection which in turn contains a “SI” selection. Activation of the SI 
selection displays a pop-up screen containing all global metrological approvals, including the NTEP CC 
number. The user manually dismisses the pop-up screen by pressing the [OK] button. 

 
Recommendation to the Measuring Sector:  This item was included on the Measuring Sector’s agenda as an 
information item to keep Sector members informed of the progress of this NCWM S&T Issue and to ask for input 
from Sector members on this issue. 
 
The S&T Committee has been considering changes to G-S.1. to better address identification requirements for 
metrologically significant software in software-based systems.  The Committee has considered multiple proposals 
under this item from the NTETC Software Sector and the weights and measures community.  At the July 2010 
NCWM Annual Meeting, the S&T Committee agreed to maintain this as an Information item on its agenda to allow 
for additional review and input.  As noted above, the Software Sector is looking for specific feedback on proposed 
modifications to paragraph G-S.1. so that it can develop a revised proposal for consideration by the S&T 
Committee.  Should time permit the Measuring Sector to discuss this item, the NCWM S&T Committee and the 
Software Sector would appreciate the Sector’s input. 
 
Discussion:  NTEP Director and past Software Sector Chairman, Mr. Jim Truex, provided a history of how this 
issue evolved.  He noted that there were multiple attempts to address software in not-built-for purpose devices.  The 
Software Sector has attempted to further simplify the identification requirements that apply to software-based 
systems and has made multiple suggestions that were not accepted.  The Sector has taken a step back and is trying to 
get the point across that the marking requirements are not for the manufacturer, but to assist the inspector in the 
inspection process and in assessing whether or not a specific device, including software, is covered under an NTEP 
CC.  The Sector realizes that this information is not going to be physically marked on the device and is looking for 
alternatives in which this information can be provided electronically to inspectors in an easily accessible manner.  It 

M 

M 
SI 

SI 
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will likely be provided on the device’s display screen and there is limited space for this information to be displayed.  
The SW Sector is looking for input on the general direction it should take in developing/updating NIST Handbook 
44 requirements.  If the direction seems reasonable, the SW Sector will further develop the idea; if not, the Sector 
will consider an alternative direction. 
 
The Sector discussed some of the symbols in the proposed list of icons and discussed differences between built-for-
purpose and not-built-for-purpose devices.  Some Sector members also acknowledged that sometimes changes to 
software will affect the metrological functions of the device, even though the change was not intended to have that 
effect and was supposed to be a “non-metrologically significant” change.  Some members, particularly the 
regulators, supported the idea of a “Weights and Measures” key that would be standardized and, thus, readily 
recognized by the field official.  Mr. Truex acknowledged that the regulatory community has, in his opinion, 
indicated that the options need to be limited.  Mr. Rich Tucker, RL Tucker Consulting LLC, and Mr. Michael Keilty 
(Endress  Hauser Flowtec AG USA), expressed support for labeling the key that would enable display of the 
required information as “help.” 
 
Decision:  The Sector had no additional technical guidance to offer to the S&T Committee on this issue.  
However, based on comments from Sector members present, the Sector expressed general support for trying to 
refine the marking requirements and limit the number of options for marking keys that enable the inspector to 
view the required marking information. 
 
11. G-S.8.1. Provision for Sealing Electronic Adjustable Components, G-S.8.1. Adjustment Mode Indication, 

and Definitions for “Adjustment” and “Adjustment Mode” (HB 44 Section 1.10. General Code)  (S&T 
Agenda Carryover Item) 

 
Purpose:  The purpose of the proposed changes is to clarify what is considered an effective method of sealing 
metrological features and what information is required to be indicated and recorded when a device is in a 
metrological adjustment mode. 
 
Background:  For several years, the NCWM S&T Committee has been considering proposed modifications to 
General Code paragraph G-S.8. that would help to ensure that the paragraph is being consistently interpreted during 
type evaluation and by the weights and measures community in field applications. 
 
The Committee has heard opposition to making changes to G-S.8. from SMA and the NTETC Weighing Sector.  
NIST WMD suggested that the Committee consider withdrawing the item and proposing changes to align the 
NTETC weighing devices checklist with the measuring devices checklists. 
 
The S&T Committee agreed that the current language in paragraph G-S.8. requires that a security seal be broken 
before a metrological change can be made to a device (or other approved means of security is provided such as an 
audit trail).  Thus, once a security seal is applied, it should not be possible to make a metrological change to the 
device without breaking that seal.  Since this is the primary philosophy for protecting access to metrological 
adjustment, the philosophy should be applied consistently to all device types.   
 
The Committee is concerned about a device which could be sealed in a “mode” that would allow access to 
calibration or configuration changes without breaking a seal.  Since the NTEP tests and procedures are based on 
interpretations of HB 44, the Committee supports the efforts of the Weighing Sector and is recommending that this 
item remain informational until Publication 14 type evaluation procedures to verify compliance with G-S.8. 
provisions for sealing are consistent with the Committee’s interpretation of G-S.8. stated in the previous paragraph. 
 
The NCWM S&T Committee is looking to the Weighing Sector to develop type evaluation criteria consistent with 
the philosophy stated in the Publication 14 LMD checklist.  Thus, no action was asked of the Measuring Sector.  
This item was included on the Measuring Sector’s agenda as an information item to keep Sector members informed 
of the progress of this NCWM S&T issue and to acknowledge that the criteria in the LMD checklist is consistent 
with the intent of G-S.8. 
 
See the 2008 and 2009 NCWM Annual Reports and the 2010 Interim and Annual Reports for additional background 
information. 
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Discussion:  Sector Chairman, Mr. Michael Keilty, and Sector Technical Advisor and NCWM S&T Committee 
Technical Advisor, Mrs. Tina Butcher, gave an overview of this item and noted that no action was required on the 
part of the Sector unless the Sector had comments it wishes to share with the S&T Committee. 
 
Decision:  The Sector had no additional technical guidance to offer to the S&T Committee on this issue. 
 
12. G-A.6. Nonretroactive Requirements (Remanufactured Equipment) (Handbook 44 Section 1.10. General 

Code) (S&T Agenda Carryover Item) 
 
Source:  WWMA and SWMA, 2010 Carryover Item 310-4.   
 
Purpose:  Clarify the intent of the 2001 NCWM position on the application of nonretroactive requirements to 
devices which have been determined to have been “remanufactured.” 
 
Item Under Consideration:  Amend HB 44 General Code paragraph G-A.6. Nonretroactive Requirements by 
amending subparagraphs (a) and (b) as follows: 

 
G-A.6.  Nonretroactive Requirements. – “Nonretroactive” requirements are enforceable after the effective 
date for: 

 
(a) devices manufactured  and remanufactured within a state after the effective date; 
 
(b) both new, and used, and remanufactured devices brought into a state after the effective date; and 
 
(c) devices used in noncommercial applications which are placed into commercial use after the effective 

date.  
 

Nonretroactive requirements are not enforceable with respect to devices that are in commercial service in the 
state as of the effective date or to new equipment in the stock of a manufacturer or a dealer in the state as of the 
effective date.  
[Nonretroactive requirements are printed in italic type.] 
(Amended 1989 and 201X) 

 
 
Background:  NIST WMD received an inquiry from a state Weights and Measures Director regarding whether a 
nonretroactive paragraph in the Liquid-Measuring Devices Code of HB 44 would apply to a remanufactured device.  
In researching this inquiry, WMD discovered an unintended gap in the General Code requirements relative to 
remanufactured equipment. 
 

 Paragraph G-S.1.2. Remanufactured Devices and Remanufactured Main Elements is a nonretroactive 
requirement for marking a device with the remanufacturer’s information and became enforceable as of 
January 1, 2002.  WMD believes that this paragraph was intended to apply to remanufactured devices and 
remanufactured main elements that have been placed into commercial service as of the effective date of the 
requirement, which was January 1, 2002. 
 

 Paragraph G-A.6. Nonretroactive Requirements (which provides the various conditions in which 
nonretroactive requirements apply) does not include references to “remanufactured devices” or 
“remanufactured main elements.”  Subparagraph (a) (of G-A.6.) references and applies to “manufactured” 
devices within a state.  Appendix D of HB-44 defines a “manufactured” device as any commercial 
weighing or measuring device shipped as new from the original equipment manufacturer (OEM).  
Subparagraph (b) could be applied to remanufactured devices that are brought into a state, but could not be 
applied to those devices installed by a remanufacturer or distributor operating within the state.  
Subparagraph (c) applies to devices placed into commercial service that had previously been used in 
noncommercial applications. 
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If paragraph G-A.6. does not apply to remanufactured devices, then paragraph G-S.1.2. cannot be applied to 
remanufactured devices as it is currently written.  Additional details on this item were included in the Sector’s 2010 
Agenda and in the NCWM S&T Committee’s 2010 Interim and Annual Reports. 
 
The S&T Committee is considering a change to paragraph G-A.6. to clarify its application to “remanufactured” 
equipment.  However, the Committee heard suggestions from two regional weights and measures associations, 
industry representatives, and remanufacturers requesting the item be made informational to give the device 
remanufacturers additional time to evaluate the impact of the proposed amendment to G-A.6.   
 
This item was included on the Sector’s agenda to keep Sector members informed of the issue and allow opportunity 
for input should time permit. 
 
Discussion:  Sector Chairman, Mr. Michael Keilty, and Sector and NCWM S&T Committee Technical Advisor, 
Mrs. Tina Butcher, summarized the background information on this item.  During discussions of this issue, some 
Sector members asked about definitions for the difference between “remanufactured” and “repaired.”  Tina Butcher 
noted that, in proposing this item, NIST WMD is not attempting to redefine these terms or to suggest that the 
community change how it addresses these devices; the proposal is only attempting to correct a gap in the current 
NIST Handbook 44 language.  NTEP Director, Mr. Jim Truex, who also served as the Chairman of the NCWM Task 
Force on Remanufactured Equipment, also noted that the terms were already defined (see Handbook 44, Appendix 
D) by that Task Force and guidelines were already adopted by the NCWM to define how the terms apply. 
 
Mr. Doug Long, RDM Electronics, noted that in remanufacturing, companies are not supposed to be changing 
designs, only bringing equipment back up to its original condition.  These changes are more like repairs and eighty 
percent of these changes are of a cosmetic nature.  Jim Truex pointed out the additional caveat of G-A.6., which 
notes that if you bring such a device into another state, you would have to make that device like new and it would 
have to meet current requirements.  While that might sound unfair, the requirement is already in the Handbook. 
 
Decision:  The Sector did not have any specific technical guidance to offer on this issue.  However, the Sector 
recognized the need for those affected by the proposed change to study it carefully. 
 
13. Product Depletion Test Paragraph T.4. (HB44 Section 3.31. Vehicle-Tank Meters) (S&T Item – New Item) 
 
Source:  Northeast Weights and Measures Association (NEWMA) 
 
(NOTE:  Measuring Sector member Mr. Dmitri Karimov, Liquid Controls, requested that this item be included 
on the Sector’s agenda for discussion.) 
 
Purpose:  Modify the VTM code to base the product depletion test tolerances on the meter’s maximum flow rate (a 
required marking on all meters), rather than the meter size.  This will enable more consistent application of the 
tolerances for older meters, which are not required to be marked with the meter size, and address an unintentional 
gap which allows an unreasonably large tolerance for smaller meters. 
 
Background:  The NCWM S&T Committee is considering the following changes to paragraph T.4.  The proposed 
changes would base the tolerances for the product depletion test on the maximum flow rate of the meter rather than 
the meter size.  This item previously appeared on the S&T Committee’s Developing Items agenda and was elevated 
to a carryover item as a result of discussions at the July 2010 NCWM Annual Meeting.  Additional background 
information can be found in the 2010 Final Report of the S&T Committee. 
 
Item Under Consideration:  Amend paragraph T.4. as follows: 
 

T.4.  Product Depletion Test. – The difference between the test result for any normal test and the product 
depletion test shall not exceed one-half (0.5 %) percent of the volume delivered in one minute at the 
maximum flow rate marked on the meter.  Tolerances for typical meters are tolerance shown in Table T.4.  
Test drafts shall be of the same size and run at approximately the same flow rate. 

 
[Note:  The result of the product depletion test may fall outside of the applicable test tolerance as specified in 
Table 1. Accuracy Classes and Tolerances for Vehicle-Tank Meters.] 
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Table T.4. 

Tolerances for Typical Vehicle-Tank Meters on Product Depletion Tests, Except Milk Meters 
Refer to T.4. for meters with maximum flow rates not listed. 

Meter Size Maximum Flow Rate Maintenance and Acceptance Tolerances 

Up to, but not including, 50 mm (2 in) 
114 Lpm (30 gpm) 

1.70 L (104 in3)1 
0.57 L (0.15 gal) (34.6 in3)1 

From 50 mm (2 in) up to, but not including, 75 mm (3 in) 
225 Lpm (60 gpm) 

2.25 L (137 in3)1 

1.1 L (0.30 gal) (69.3 in3)1 

75 mm (3 in) or larger 
378 Lpm (100 gpm) 

3.75 L (229 in3)1 

1.9 L (0.5 gal) (115 in3)1 

758 Lpm (200 gpm) 3.8 L (1.0 gal) (231 in3)1 

1 Based on a test volume of at least the amount specified in N.3. Test Drafts. 

(Table Added 2005) (Amended 201X) 
 
Alternatively, NEWMA proposed the following modifications to paragraph T.4., with larger tolerances for smaller 
meters. 
 

T.4.  Product Depletion Test. – The difference between the test result for any normal test and the product 
depletion test shall not exceed one-half (0.5 %) percent of the volume delivered in one minute at the 
maximum flow rate marked on the meter for meters rated higher than 378 Lpm (100 gpm), or six-tenths 
(0.6 %) percent of the volume delivered in one minute at the maximum flow rate marked on the meter for 
meters rated 378 Lpm (100 gpm) or lower.  Tolerances for typical meters are tolerance shown in 
Table T.4.  Test drafts shall be of the same size and run at approximately the same flow rate. 
 
[Note:  The result of the product depletion test may fall outside of the applicable test tolerance as specified in 
Table 1. Accuracy Classes and Tolerances for Vehicle-Tank Meters.] 
 

Table T.4. 
Tolerances for Typical Vehicle-Tank Meters on Product Depletion Tests, Except Milk Meters 
Refer to T.4 for meters with flow rates not listed. 

Meter Size Maximum Flow Rate Maintenance and Acceptance Tolerances 

Up to, but not including, 50 mm (2 in) 
114 Lpm (30 gpm) 

1.70 L (104 in3)1 
0.57 L (0.18 gal) (41.6 in3)1 

From 50 mm (2 in) up to, but not including, 75 mm (3 in) 
225 Lpm (60 gpm) 

2.25 L (137 in3)1 

1.1 L (0.36 gal) (83.2 in3)1 

75 mm (3 in) or larger 
378 Lpm (100 gpm) 

3.75 L (229 in3)1 

1.9 L (0.6 gal) (139 in3)1 

758 Lpm (200 gpm) 3.8 L (1.0 gal) (231 in3)1 

1 Based on a test volume of at least the amount specified in N.3. Test Drafts. 

(Table Added 2005) (Amended 201X) 
 
[Editor’s Note:  The metric and customary values in the proposed changes to the table are not equivalent.  This 
point needs to be addressed in any final proposal.] 
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This item was included on the Measuring Sector’s agenda to keep Sector members informed of the item and to allow 
for Sector comment, discussion, and input to the S&T Committee. See the S&T Committee’s 2010 Final Report and 
2011 Interim Agenda for details. 
 
Discussion:  Mr. Rodney Cooper, Tuthill Transfer Systems, commented that concerns may arise regarding whether 
or not meters with smaller maximum flow rates will be able to meet the proposed change in tolerances since the 
revised tolerances are much tighter for the smaller meter sizes.  Sector Chairman, Mr. Michael Keilty (Endress and 
Hauser) noted that data should be supplied to illustrate whether or not the smaller meters can meet the revised 
tolerances.  Sector Technical Advisor, Mrs. Tina Butcher (NIST WMD) noted that the uncertainties in the test 
process should also be considered in the tests of smaller meters to ensure that the revised tolerances are appropriate, 
but also noted that the tolerance based on maximum flow rate seems logical.  She also suggested that the Sector 
consider proposing that, if the revised tolerances are adopted, the marking requirement for meter size in paragraph 
S.5.7. Meter Size be eliminated from the code.  This marking requirement was added to assist inspectors in applying 
the current product depletion tolerance, which is based on meter size. 
 
Decision:  The Sector did not have any specific technical guidance to offer on this issue.  However, some 
members cited concerns regarding whether smaller meters can meet the tighter tolerances.  Others suggested that 
the S&T Committee consider asking for data to support the proposed change and also consider the uncertainties 
in the test process relative to the tolerance to ensure that the proposed tolerances are appropriate. 
 
14. N.5.1. Verification of Master Meter Systems for Testing of Farm Milk Tanks (Handbook 44 Section 4.42 

Farm Milk Tanks) (S&T Item – New Item)  
 
Source:  Central Weights and Measures Association (CWMA) 
 
Purpose: Eliminate unnecessary verification testing for master meters capable of operating within a prescribed 
percent of the applicable tolerance. 
 
Item Under Consideration:  Amend paragraph N.5.1. as follows: 
 

N.5.1.  Verification of Master Metering Systems. – A master metering system used to gauge a milk tank shall 
be verified before and after the gauging process.  A master metering system used to calibrate a milk tank shall 
be verified before starting the calibration and re-verified every quarter of the tank capacity or every 2000 L 
(500 gal), whichever is greater.  A master metering system capable of operating within 25 % of the 
applicable tolerance in T.3. Basic Tolerance Values needs only be verified before and after the gauging 
process. 
(Added 201X) 

 
Background/Discussion:  (2010 Developing Item Part 4.42, Farm Milk Tanks - Item 1:  N.5.1. Verification of 
Master Metering Systems) The CWMA received a proposal at its fall 2008 Interim Meeting to modify 
paragraph N.5.1. Verification of Master Metering Systems in NIST HB 44 Section 4.42. Farm Milk Tanks.  USDA 
provided data suggesting that mass flow meters currently used to test milk tanks would not have to be verified every 
quarter of the tank capacity, or every 2000 L (500 gal), whichever is greater.  The CWMA does not have data that 
supports that all mass flow meters will perform to the same standard.  Based on this information the CWMA 
recommends this proposal be Informational and is considering the proposal outlined in the recommendation above. 
 
At its fall 2008 meeting, NEWMA recommended this proposal be Informational.  NEWMA forwarded the following 
additional justification for the proposed change from Mr. Richard Koeberle, Federal Milk Market Administrator: 
 

The use of a mass flow meter has eliminated the variations seen in other types of meters used to calibrate or 
check farm bulk milk tanks.  The reverification of the meter at every quarter of tank capacity adds time and 
potentially introduces errors by requiring the hose or valves to be moved before the tank is totally filled.  
This proposal originated by Mr. Tom MacNish, from the Cleveland Market Administrator, and was 
presented to the CWMA in September [2008].  Mass flow meters have been used extensively in their 
market with excellent results. 
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Data submitted with this item is posted on the S&T Committee’s web page on the Members Only section of the 
NCWM website at: 
 

http://www.ncwm.net/members/index.cfm?fuseaction=st 
 
At the 2010 NCWM Annual Meeting, the Committee heard comments from Mr. Ross Andersen (NY) reiterating 
NEWMA’s request to place this item on the NCWM S&T Committee’s 2011 Interim Agenda. 
 
The Committee agreed to NEWMA’s request and included this item in the list of carryover items submitted to the 
fall 2010 regional weights and measures association meetings. 
 
This item was included on the Measuring Sector’s agenda to keep Sector members informed of the item and to allow 
for Sector comment, discussion, and input to the S&T Committee. 
 
Discussion:  Sector Chairman, Mr. Michael Keilty (Endress and Hauser) provided background on this issue.  
Several Sector members commented that the proposal makes sense, particularly for large tanks where the testing 
process can be quite lengthy.  Sector Technical Advisor, Mrs. Tina Butcher (NIST WMD), noted that NIST WMD’s 
Laboratory Metrology Group has had multiple inquiries about developing a standard on master meters, but to date 
no one has agreed to take on this task.  However, it is necessary to look at the uncertainties in the test process to be 
sure that the proposed tolerance is achievable. 
 
Decision:  The Sector did not have any specific technical guidance to offer on this issue.  However, Sector 
members generally noted support of the proposal since it would eliminate unnecessary testing and, hopefully, 
eliminate some uncertainties in the test process. 
 
15. S.2.6. Thermometer Well – Proposed New Paragraph for Handbook 44 Section 3.31. Vehicle-Tank 

Meters Code (S&T) 
 
Source: Fall 2010 NCWM S&T Committee Proposal to 2010 Regional Weights and Measures Associations 

(NOTE:  Measuring Sector member Mr. Dmitri Karimov, Liquid Controls, also requested that this item 
be included on the Sector’s agenda for discussion.) 

 
Purpose: To provide a means for inspectors and service personnel to determine the temperature of the product at the 
meter and, thus, enable them to apply paragraph N.5. Temperature Correction for Refined Petroleum Products. 
 
Background:  The NCWM S&T Committee announced at the July 2010 Annual Meeting that it intended to submit 
a proposal for consideration by the weights and measures community to nonretroactively require means (e.g., 
thermometer wells) for determining the temperature of the product at the meter during meter testing. 
 
During discussions of proposed changes to the tolerances for Vehicle-Tank Meters (VTMs) (which were ultimately 
adopted in July 2010) equipped with automatic temperature compensating systems (paragraph T.2.1.), meter 
manufacturers expressed concerns about how to ensure that consistent and appropriate test procedures and 
equipment be used by weights and measures officials during inspections of VTMs.  NIST WMD revised the 
Examination Procedure Outlines for VTMs and presented this information during a training seminar in April 2010.  
In the process of revising and presenting the procedures, WMD received comments indicating that many VTMs are 
not equipped with means for determining the temperature of the product at the meter.  Thus, the inspector is unable 
to properly apply paragraph N.5. Temperature Correction for Refined Petroleum Products; paragraph N.5. requires 
the inspector to make corrections for any changes in volume resulting from differences in liquid temperatures 
between the time of passage through the meter and the time of volumetric determination in the prover. 
 
In order for inspectors and service personnel to determine the difference between the temperature of the product at 
the meter and at the prover, some means is needed for determining the temperature of the product as it passes 
through the meter.  Inspectors have reported that few vehicle-tank meters are equipped with provisions such as a 
thermometer well at the meter that would enable them to determine the temperature of the product at the meter using 
a traceable thermometer.  Consequently, the inspector is not able to make adjustments to the indications for changes 
due to temperature between the meter and the prover.  Failing to account for differences in product temperature can, 
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in some instances, introduce errors into the testing process, possibly resulting in the acceptance of a meter that is 
actually out of tolerance or the incorrect rejection of a meter that may actually be performing within applicable 
tolerance. 
 
The S&T Committee submitted a proposal to several 2010 regional weights and measures associations to non-
retroactively require a thermometer well for all vehicle-tank meters. 
 
This item was included on the Measuring Sector’s agenda to keep Sector members informed of the item and to allow 
for Sector comment, discussion, and input to the S&T Committee. See the NCWM S&T Committee’s 2011 Agenda 
for details. 
 
Discussion:  The Sector discussed possible locations where the thermometer well might be placed into the system, 
recognizing that similar paragraphs in other codes recognize more than one possible location for the well such as 
piping adjacent to the meter.  Marc Buttler (Emerson Process Management - Micro Motion Inc.) noted that some 
aspects of the proposed paragraph appear to be more of a user requirement than a device specification.  Rich Tucker, 
RL Tucker Consulting LLC, pointed out that during discussions at the Western Weights and Measures Association, 
questions were raised regarding why the threshold was 20 gpm rather than 30 gpm, which coincides with the 
requirement for marking minimum and maximum flow rate on the meter.  Sector Technical Advisor and Technical 
Advisor to the NCWM S&T Committee, Tina Butcher, commented that the Committee considered whether to use 
20 gpm or 30 gpm as the threshold, noting both thresholds appear in various requirements within the code.  The 20 
gpm threshold was selected because inspectors frequently use provers with capacities of 25 gallons and larger to test 
VTMs and the impact of the temperature difference on these sizes of test drafts can be significant relative to the 
applicable tolerance.  Mrs. Butcher pointed out the example cited in the S&T’s proposal in which a 1-degree 
difference in temperature between the liquid at the meter and in the prover can result in a difference of about 16 
cubic inches on gasoline and 11 cubic inches on diesel on a 100-gallon test draft.  On a 100-gallon test draft, the 
applicable acceptance tolerance is only 35 cubic inches.  The impact on of a temperature difference on a 25-gallon 
test draft would be a quarter of this, but the applicable tolerance is also less. 
 
Mr. Dennis Beattie (Measurement Canada) noted that they have been making corrections to account for temperature 
for some time, but also noted that they may run additional runs to stabilize the temperature between the two systems.  
He also noted that they set a limit on the amount of variation in temperature between the two systems before starting 
an official test run.  Mr. Mike Gallo (CLEANFUEL USA) expressed support for doing a “wet down” run for each 
meter as is done with liquefied petroleum gas systems.  His experience indicates that the temperatures equalize after 
doing a “wet down” run. 
 
Decision:  The Sector did not have any specific technical guidance to offer on this issue.  However, some 
members suggested that the S&T Committee consider requiring wet down runs on each meter test as an 
alternative to requiring a thermometer well.  Another member suggested the Committee consider whether or not 
the threshold for requiring a thermometer well in a system should be meters marked with maximum flow rates of 
20 gpm or 30 gpm. 
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INTRODUCTION 

The charge of the NTETC Measuring Sector is to provide appropriate type evaluation criteria based on 
specifications, tolerances and technical requirements of NIST Handbook 44 Sections 1.10. General Code and all 
portions of Section 3 including codes for Liquid Measuring Devices, Vehicle Tanks Meters, Liquid Petroleum Gas 
and Anhydrous Ammonia Measuring Devices, Cryogenic Liquid Measuring Devices, Milk Meters, Water Meters, 
Mass Flow Meters, and Carbon Dioxide Liquid Measuring Devices.  The sector’s recommendations are presented to 
the National Type Evaluation Program (NTEP) Committee each January for approval and inclusion in NCWM 
Publication 14 Technical Policy, Checklists, and Test Procedures for national type evaluation. 

The sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee.  Sector membership includes industry, NTEP laboratory representatives, technical advisors, and the 
NTEP Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other 
registered parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 
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CARRY-OVER ITEMS 

1. Add Testing Criteria to NTEP Policy U Evaluating Electronic Indicators Submitted 
Separate from a Measuring Element 

Source:  
California NTEP Lab - Carryover from 2007-2010 NTETC Measuring Sector Agendas 

Background / Discussion:   
At its 2007 NTETC Measuring Sector Meeting, the sector heard that Section U. of the NTEP Technical Policy in 
NCWM Publication 14 allows for testing an indicator separate from a measuring element. However, specific test 
criteria had not been developed for this section.  The sector heard a recommendation to develop and add specific 
criteria for testing an indicator separate from a measuring element for this section.  From 2007 to 2010, the 
California NTEP laboratory worked to develop a checklist, but had received limited input on the drafts.  At the 2010 
NTETC Measuring Sector Meeting, Mr. Reiswig, California Division of Measurement Standards, presented a list of 
the areas of the draft checklist that specifically needed further attention and review.  The sector reviewed these items 
and agreed that Mr. Reiswig should continue developing the checklist for Electronic Indicators Submitted Separate 
from a measuring element. 

The sector identified five points that require further development and input from industry in order to finalize the 
checklist.  The sector also identified a list of people who might be able to provide additional input.  The sector 
agreed that Mr. Reiswig should forward the latest draft of the checklist along with the five areas requiring specific 
attention to the people listed in the original work group and to the list of possible contacts identified by the sector.  
Mr. Reiswig should ask for their assistance in reviewing and commenting on the checklist, noting that input on the 
five areas would be of particular help. 

The sector heard a report from Mr. Ingram, California Division of Measurement Standards, on the status of the 
checklist.  Mr. Ingram reported that Mr. Reiswig has changed positions within California Department of Food and 
Agriculture and that Mr. Ingram would represent the State of California at the 2011 NTETC Measuring Sector 
Meeting.  Mr. Ingram noted that not much additional input had been received and the checklist has not changed 
since the sector had last seen it in March of 2010 because of such limited feedback.  Mr. Frailer, Maryland 
Department of Agriculture asked if the checklist had been used in California, to which Mr. Ingram replied that some 
of the checklist tests had been applied on systems with temperature compensation in California.  Mr. Ingram 
recommended that the work group be re-formed to complete the draft checklist initiated by Mr. Reiswig and also the 
associated changes to reflect the use of simulated pulses proposed in NCWM Publication 14, Technical Policy T. 
Testing Required for Electronic Indicators Used with Measuring Elements.  

Mr. Miller, FMC Technologies Measurement Solutions, Inc., inquired if the National Institute of Standards and 
Technology (NIST), Office of Weights and Measures (OWM) would be able to complete the work.  Ms. Butcher, 
NIST, OWM, pointed out that, while NIST, OWM is certainly willing to assist in advancing the work along, the 
checklist is at a stage where what is most needed is careful consideration by the stakeholders that would be most 
affected by the checklist.  Several industry members suggested that a deadline for comments should be set to 
facilitate moving the item forward on a predictable timeline.  Mr. Keilty, Chair noted that there are several sections 
in the current draft that are highlighted.  Mr. Ingram explained that these represent sections where Mr. Reiswig still 
had open questions or concerns about the applicability and validity of those items.  Mr. Keilty stated that he did not 
see any problems with anything he had seen so far, but that he did not believe the checklist would be ready to be 
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incorporated into NCWM Publication 14 until the highlighted areas had been reviewed and validated by the 
stakeholders. 

Mr. Keilty pointed out that the sector had agreed at its 2010 NTETC Measuring Sector Meeting that the item had 
merit and should remain on the agenda.  Mr. Miller commented that testing of electronic indicators is currently done, 
but that the checklist is needed to establish uniformity in how and what tests are applied in these cases.  He stated 
that he believed the sector would need someone to drive the issue in order to complete the checklist and volunteered 
to lead a work group.  Two NTEP laboratory representatives volunteered to review and comment on the final 
product of the work group.   

The sector then discussed the scope of work needed to complete the checklist, noting that all the sections left 
highlighted by Mr. Reiswig should be resolved.  Mr. Katalinic, North Carolina Department of Agriculture, 
commented that the work group should also address the five specific points that the sector had listed during the 2010 
NTETC Measuring Sector Meeting.  The sector revisited these points and made some clarifications to them, as noted 
in the decision below. 

Mr. Keilty proposed a timeline with the first review in one to two months to allow the laboratories time to review 
the results and comment such that exact language would be ready for inclusion in NCWM Publication 14 before 
NCWM Interim Meeting in January. 

Conclusion: 
The sector agreed that additional work is needed to finalize the checklist.  Mr. Miller, FMC Technologies 
Measurement Solutions, Inc., volunteered to serve as Chair of the work group and Mr. Buttler, NIST, OWM will 
assist as needed and monitor progress of work. 

Electronic Indicators Checklist Work Group members are: (Established at the October 21-22, 2011 NTETC 
Measuring Sector Meeting) 

Chair:  
Mr. Rich Miller, FMC Technologies Measurement Solutions, Inc. 

Members: 
 Mr. Dmitri Karimov, Liquid Controls 
 Mr. Michael Keilty, Endress + Hauser Flowtec AG USA 

Review and Comment: 
 Mr. Michael Keilty, Endress + Hauser Flowtec AG USA 
 Mr. Allen Katalinic, North Carolina Department of Agriculture 
 

NIST Technical Advisor 
 Mr. Marc Buttler, NIST, OWM 

The work group is asked to address the highlighted sections of the draft checklist along with the following points 
and submit the finished checklist to the two laboratory representatives listed above for review and comment. 

1. A minimum of 10,000 pulses must be collected.  To ensure that there will be a change in the displayed 
indication for each pulse received, the electronic indication should be scaled such that the value of the 
smallest indicated division should equate to less than or equal to the value associated with one input pulse. 

2. It is important to validate whether ±1 pulse is an appropriate tolerance, taking into consideration applicable 
International Organization of Legal Metrology (OIML) requirements. 

3. The number of different temperature inputs and API gravity values that would need to be tested to 
adequately verify the temperature compensation function of an electronic indicator must be determined.  
Spot checking of three random tables at three different temperatures would be adequate to verify an 
indicator’s temperature compensation feature is functioning properly. 
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4. The work group should add a step in the checklist for checking multi point calibration along with 
associated guidance.  This guidance should emphasize the necessity of working with the manufacturer of 
each device in order to set up tests to properly check multipoint calibration using simulated pulses. 

5. Addressing various different input signal formats including pulses, analog, and digital communication will 
be challenging.  Analog (4-20 mA) input devices are to be excluded from the scope at this time.  The work 
group is asked to address pulse (frequency) signals in the final version of the checklist and is asked to 
consider whether or not to also include digital communications. 

Appendix A contains the draft checklist. Below are the proposed revisions to Technical Policy T.  

Many different kinds of electronic indicators are available for liquid measurement. Gas pumps, vehicle tank meters, 
and wholesale meters are common applications used. In some cases the same indicator can be used in multiple 
applications. Below are some guidelines and test procedures to be incorporated into Pub 14 to allow the 
manufactures to pretest to and to make uniform the testing for the NTEP labs for this technology. 

T. Testing required for Electronic Indicators used with Measuring Elements. 
If the indicator and measuring element are built into the system as a whole device then they are approved 
as a system and listed as a single device on the certificate. 

If the indicator or measuring element are separable and can be used with other approved and compatible 
equipment then the following needs to be considered: 

If the Electronic Indicator and Measuring Element both have a CC then the two do not need evaluation 
provided new features that would have a metrological effect have not been added to the existing 
equipment. Even though they both have a CC they still need compatibility verification i.e. approved and 
compatible. This can be verified at the local level of compliance. 

If neither the Electronic Indicator or Measuring Element do not have a CC then full testing will be 
performed as per Pub 14 permanence testing for Electronic Indicating Element (20-30 days of significant 
use) and Measuring Element (through put). 

If the Electronic Indicator does not have a CC but the Measuring Element has a CC then the Register 
will go through the 20-30 day permanence test. 

If the Electronic Indicator has a CC but the Measuring Element does not then the measuring element will 
go through the associated through put as per the permanence for that particular technology. 

Upon verification of the local authority, the NTEP lab may allow the local authority to conduct one phase 
of the evaluation, at the NTEP labs direction and control. 

Testing considerations for the electronic indicator: 

1. Multi-point Calibration:  
Some of the newer indicators have the optional single point or multi-point calibration.  Multi-point 
calibration associates multiple meter calibration factors with different flow rates.  Meter field testing 
at the local level is usually at the maximum and minimum flow ratings of the meter.  Without the 
ability to print or view the multi-point parameters a meter could be calibrated with an intentional 
erroneous factor and could go undetected.  The only other way would be to test at random flow rates 
and depending on the number of calibration points fraud could still be undetected; i.e. a meter factor 
that would allow an out of tolerance error for a delivery flow rate other than customary test flow 
rates. 
 
Some manufactures have provided a method for weights and measures to view or print the 
calibration information without having to break any seals. This viewing or printing capability should 
be incorporated into NCWM Publication 14 (maybe NIST Handbook 44 too?) as a tool for W/M to be 
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able to detect the possibility of fraud on these systems. It would also allow for manufactures to be 
aware of this and build this into their systems that have multi-point calibration. 

2. Tests for temperature compensation: 

a. Temperature test at cold temperature and verify correction. 

b. Temperature test at hot temperature. 

c. Temperature test at field site temperature. 

d. List temperature range tested and type of probe tested on certificate. 

3. Tests for pulser/encoder rotation speed: 

a. Induce pulses and/or frequency at maximum to determine limitations of device. 

b. Induce pulses and/or frequency at minimum to determine limitations of device. 

c. List limitations on certificate. 

4. Tests for power failure: Indicators are capable of operating on different voltages. May want to 
consider weighing device testing for electronic indicators and information listed on certificate. 

a. Test through AC voltage range 

b. Test through DC voltage range 

c. Power failure 

5. Tests for computation, if capable. 

a. Test below $.999/gal. 

b. Test above $1.00/gal. 

c. Test above $2.00/gal. 

d. Test at maximum unit price capability. 

6. Tests for agreement of indications between indicator and totalizer if a totalizer is provided. 

2. Development of Water Meters Checklist 

Source:  
Mr. Noel, Neptune Technology Group, Inc. - Carryover from 2010 Measuring Sector Agenda 

Background / Discussion:   
At its 2010 NTETC Measuring Sector Meeting, the sector heard that utility type water meter manufacturers are 
receiving requests for NTEP Certificate of Conformance (CCs) from State weights and measures jurisdictions.  
There is no NTEP checklist for utility-type water meters.  However, utility-type water meters covered by NIST 
Handbook 44, Section 3.36. are evaluated under the California Type Evaluation Program (CTEP).   
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During the 2010 NTETC Measuring Sector Meeting, the sector agreed to establish a work group to further develop 
the draft NTEP checklist.  The Water Meters Checklist Development Work Group consisted of the following 
members: 

 Mr. Andre Noel, Neptune Technology Group, Inc. 
 Mr. Dan Reiswig, California Division of Measurement Standards 

In developing the checklist, the work group was asked to: 

1. Identify areas in NIST Handbook 44 Section 3.36 Water Meters Code where changes might be appropriate 
to update the criteria to reflect current technology and practices.  For example, more specific audit trail 
criteria may need to be added to the Water Meters Code.  

2. Forward any proposed changes to NIST Handbook 44 to NCWM S&T Committee via the established 
NCWM process by preparing and submitting NCWM Form 15 to the regional weights and measures 
associations and NTETC Measuring Sector. 

3. Consider any differences between American Water Works Association (AWWA) standards and NIST 
Handbook 44 and consider recommendations for aligning the two documents where that makes sense. 

4. Copy the NTETC Measuring Sector Chair, Mr. Keilty and NIST Technical Advisor Mr. Buttler on 
communications to the work group. 

5. Copy the U.S. point of contact for OIML R 49, Mr. Richter, NIST, OWM, with any proposed drafts. 
6. Distribute a subsequent draft for review by the sector by the January 2011 NCWM Interim Meeting. 
7. Distribute a final draft for review by the sector at least a month prior to the fall 2011 NTETC Measuring 

Sector meeting. 

At its 2011 NTETC Measuring Sector Meeting, the sector heard a report from Mr. Noel, Neptune Technology 
Group, Inc., on the progress of the checklist and status of action items from the 2010 NTETC Measuring Sector 
Meeting.  Mr. Noel reported that multiple manufacturers who are all members of AWWA had compared AWWA 
and NIST Handbook 44 standards.  Based on that review, this work group has developed and submitted a proposal to 
modify NIST Handbook 44 to further harmonize the two standards.  Mr. Noel stated that the work group believes 
there will always be some differences, but manufacturers are committed to working with state and county weights 
and measures officials to identify and gradually eliminate differences.  On October 11, 2011 Mr. Noel forwarded a 
draft Water Meters Checklist to Mr. Buttler, NIST Technical Advisor, who coordinated posting of the document as 
attachment #6 to the 2011 NTETC Measuring Sector Agenda.  Mr. Buttler reported that he also forwarded the draft 
checklist to Mr. Richter, NIST, OWM, who is the U.S. point of contact for OIML R 49. 

Mr. Noel explained that only the content beginning on page 13 of the draft Water Meter Checklist would need to be 
included if it was decided to incorporate the checklist into the Liquid Measuring Devices (LMD) section of NCWM 
Publication 14.  The rest of the information on the first 12 pages would only be needed if the Water Meter Checklist 
were to be added as a completely separate section. 

Ms. Butcher, NIST, OWM, requested an explanation of the rationale behind the statement in the proposed 
permanence test requirements that “Flow rates during throughput testing are not to exceed 50% of the 
manufacturer’s rated maximum flow rate.”  Mr. Noel responded that it was related to California laboratory testing 
criteria and that AWWA standards state that, for permanence, continuous flow should be half of its maximum.  Ms. 
Butcher stated that the requirement did not seem logical as compared to test site selection criteria for other meters 
because it implies that the meter will not pass if it has been run from 50% to 100% of the stated limit.  In assessing 
the suitability of a given site for permanence testing, NTEP typically considers whether or not flow rates that can be 
achieved at a site are reflective of the range requested on the CC.  For example, given a meter with a rated minimum 
flow of 20 gpm and maximum flow of 100 gpm, if a company picked a site that never got above 30 gpm, one might 
question whether or not the site would be adequate to demonstrate sustained performance over the rated flow range.  
Mr. Noel explained that the meter could still be tested for performance within tolerance up to the maximum rate; it 
was only the flow rate during the accumulation of the required throughput that was intended to be limited to 50% of 
maximum rated flow.  He also pointed out that throughput flow rates for other device types undergoing type 
evaluation are typically under the control of the equipment owner and that there is no stated requirement about the 
flow rate at which the throughput must be accumulated.  He further noted that water meters are somewhat unique in 
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that throughput during type evaluation is often under the control of a state laboratory.  This difference is cited as the 
reason that a statement about the throughput flow rate is even necessary.  The sector went on to discuss whether to 
add a note identifying AWWA as the source of the 50% constraint on permanence throughput flow rate and decided, 
if captured in the NTETC Measuring Sector Summary it isn’t necessary to add a note to NCWM Publication 14. 

The sector discussed the application of the special tolerance for water meters.  It was noted that the far right column 
of Table T.1. of Section 3.36. Water Meters in NIST Handbook 44 is labeled as “Tolerance for Special Tests 
Conducted at the Minimum Flow Rate.”  Mr. Noel explained that the application of the special tolerance only at the 
minimum flow rate for water meters is in harmony with AWWA standards.  It was also noted that for LMD there is 
a difference between the calculation stated in NCWM Publication 14 Technical Policy B. Tolerance Application for 
the lowest flow rate for a normal test ([50% of the rated maximum flow rate + the rated minimum flow rate]/2) and 
the calculation stated in NIST Handbook 44 Section 3.30. Liquid-Measuring Devices paragraph N.4.1. Normal 
Tests. for the lowest flow rate considered to be a normal test (flow rates below one-half of the sum of the maximum 
discharge flow rate and the rated minimum discharge flow rate).  Mr. Buttler, NIST Technical Advisor, noted that, 
according to item 1.B) in the 1998 NTETC Measuring Sector Summary, the addition of the 50% multiplier to the 
maximum rated flow rate in the calculation in NCWM Publication 14 is intentional.  The purpose of the more 
restrictive criteria is to demonstrate during type approval testing that a device of the same type will comply with 
NIST Handbook 44 in the most conservative case wherein the maximum discharge rate of the device in a given 
application may be as low as 50% of the device’s rated maximum flow rate. 

The sector noted that there exist differences between the criteria stated under the heading Normal Test Tolerances in 
Technical Policy B. Tolerance Application from the LMD section of NCWM Publication 14 and the requirements in 
NIST Handbook 44.  Certain sections of the code in NIST Handbook 44 define the criteria for applying normal test 
tolerances differently than Technical Policy B.  Two examples were discussed.  The first example was in Section 
3.36. Water Meters where the heading “Tolerance for Special Tests Conducted at the Minimum Flow Rate” appears 
in the farthest right column of Table T.1. Accuracy Classes and Tolerances for Water Meters.  The second example 
was in Section 3.37 Mass Flow Meters where the criteria for Normal Tests in N.6.1. includes “Any additional tests 
conducted at flow rates down to and including the rated minimum discharge flow rate.”  The sector agreed that 
Technical Policy B. in NCWM Publication 14 must be revised to acknowledge these and any other exceptions in 
NIST Handbook 44. 

Conclusion: 
The sector modified the draft checklist in order to incorporate it into the LMD section in NCWM Publication 14.  
The four checklist items in the draft under the heading Additional Checklist and Test Procedures for Water Meters 
were renumbered as items 44 through 47 so that they could be appended after the highest number item (43) currently 
in the LMD checklist.  The sector also agreed to propose Paragraph L. Laboratory Evaluation and Permanence Tests 
for Utility Type Water Meters as originally presented.  All other information in the draft Water Meter Checklist was 
removed, as it is redundant to content already contained in the LMD section of NCWM Publication 14.  This was 
done to prepare the proposal as an addendum to the LMD section instead of as a separate stand-alone checklist. 

The sector unanimously agreed to recommend the modified proposal as shown in Appendix B to the NTEP 
Committee for incorporation into NCWM Publication 14 as checklist items 44 through 47. The proposed language 
for Paragraph L. Laboratory and Permanence Tests for Utility Type Water Meters is below: 

L. Laboratory Evaluation and Permanence Tests for Utility Type Water Meters 

All new-design meters are subject to a permanence test.  NTEP reserves the right to require a 
permanence test based on the results of the initial examination. 
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Initial Examination 
1. All meters of the new type installed at the type evaluation location are subject to evaluation.  At least 

three meters of the same model must be tested. 
2. At least three meters will be chosen for throughput testing on water.  The minimum number of tests 

to be conducted for each of these meters will include the following: 

 Three tests at the maximum flow rate 
 Three tests at the intermediate flow rate 
 Three tests at the minimum flow rate 

3. All meters must perform within acceptance tolerance 
4. Repeatability - When multiple tests are conducted at approximately the same flow rate, each test 

shall be within the applicable tolerances and the range of test results shall not exceed the following 
values: 
a. 0.6 percent for tests conducted at Normal Flow Rates 
b. 2.0 percent for tests conducted at Intermediate Flow Rates 
c. 4.0 percent for tests conducted at Minimum Flow Rates 

Subsequent Examination 
1. Following the period of use, the tests listed above are to be repeated.  All results within the range of 

flow rates are to be included on the certificate of conformance provided the results are within the 
applicable tolerances. 

2. The examination will be conducted as applicable: 

 200,000 gallons for throughput testing for mechanical changes of metrological significance 
 Flow rates during throughput testing are not to exceed 50% of the manufacturers rated 

maximum flow rate 

3. Three tests at maximum, intermediate and minimum flow rate will be made on the throughput 
meters.  Only one test at each flow rate needs to be performed on any remaining meters. 

4. Repeatability – When multiple tests are conducted at approximately the same flow rate, each test 
shall be within the applicable tolerances and the range of test results shall not exceed the following 
values: 
a. 0.6 percent for tests conducted at Normal Flow Rates 
b. 2.0 percent for tests conducted at Intermediate Flow Rates 
c. 4.0 percent for tests conducted at Minimum Flow Rates 

To acknowledge the exceptions between NIST Handbook 44 and the method of applying normal test tolerances 
stated in Technical Policy B. Tolerance Application, the sector also unanimously agreed to send a proposal to amend 
Technical Policy B. such that the text under the heading of “Normal Test Tolerances” would read as follows: 

“For the purpose of calculating tolerances, unless otherwise specified in Publication 14 (e.g. utility-type 
water meters and mass flow meters), normal tests conducted in an NTEP evaluation may be performed at any 
flow rate down to:” […with the rest of the existing content remaining unchanged]. 

3. Development of Hydrogen Gas-Measuring Devices Checklist 

Source:  
NIST, OWM - Carryover from 2010 Measuring Sector Agenda 

Background / Discussion:   
At the July 2010 NCWM Annual Meeting, NCWM members voted to add a tentative code for commercial hydrogen 
gas-measuring devices to NIST Handbook 44.  Since the majority of states require an NTEP CC for commercial 
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weighing and measuring devices, offering NTEP CCs for these devices would facilitate the acceptance of these 
devices in the commercial marketplace and assist states in their assessment of these devices.  

At its 2010 NTETC Measuring Sector Meeting, the sector established a work group to develop a draft Hydrogen 
Gas-Measuring Devices Checklist for the sector to consider.  The Hydrogen Gas-Measuring Devices Checklist 
Work Group consists of the following members: 

 Work Group Chair: Mr. Michael Keilty, Endress + Hauser Flowtec AG USA  
 Mr. Dennis Beattie, Measurement Canada  
 Mr. Mike Gallo, CLEANFUEL USA 
 Mr. Norman Ingram, California Division of Measurement Standards  
 Mr. Dan Reiswig, California Division of Measurement Standards 
 Mr. John Roach, California Division of Measurement Standards 
 Mr. Van Thompson, California Division of Measurement Standards 
 Ms. Juana Williams, NIST, OWM  
 Mr. Marc Buttler, NIST, OWM 

Following the sector meeting, the work group held a series of seven teleconferences from March through September 
and completed their task to develop a draft checklist.  The U.S. National Work Group (USNWG) for the 
development of Commercial Hydrogen Measurement Standards reviewed the checklist during September and 
October. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, reported that the work group had completed its work on the draft 
checklist for Hydrogen Gas-Measuring Devices and requested that the sector forward the draft to the NTEP 
Committee with a recommendation to add it to NCWM Publication 14.  The checklist is needed in order to respond 
to pending requests for NTEP evaluation and CC’s on hydrogen gas-measuring devices.  Some members of the 
sector asked whether NTEP can issue a CC for hydrogen measuring devices while NIST Handbook 44 Section 3.39. 
Hydrogen Gas-Measuring Devices has “Tentative Code” status.  Mr. Truex, NTEP Administrator, responded that 
any NTEP CC issued under a tentative code is provisional, but is still an official CC.  The only difference being that 
when the status of the code is changed from tentative to permanent, a device covered by a provisional CC may need 
to undergo additional evaluation to demonstrate compliance with any additional requirements that may have been 
added to the code.  If no additional requirements are added when the tentative status of the code is changed, then any 
existing provisional certificates would automatically be upgraded to full certificates. 

Mr. Truex asked if the checklist should be added to the LMD section of NCWM Publication 14 or as a new, separate 
section.  Mr. Buttler, NIST Technical Advisor, recommended locating the new checklist in the LMD section of 
NCWM Publication 14; this proposal was based on the observation that the Compressed Natural Gas (CNG) 
checklist is located in the Mass Flow Meter portion of the LMD checklist now and it would be best to keep these 
similar entities together.  Mr. Truex agreed. 

The sector discussed how to address the need for guidance on permanence testing and field evaluation methods.  Mr. 
Ingram, California Division of Measurement Standards, Mr. Buttler, NIST, OWM, and Mr. Keilty, Endress + 
Hauser Flowtec AG USA, recommended referencing the existing Section I. Field Evaluation and Permanence Tests 
for Mass Flow Meters to leverage the existing information developed for CNG meters in order to address this need 
for hydrogen gas-measuring devices.  After reviewing Section I. the sector agreed that all the information was 
pertinent and appropriate to hydrogen with the exception of the sub-section on “Testing for Volume Units Only or to 
Add Volume Units to Existing Certificates.”   The sector agreed to reference Section I. for hydrogen gas-measuring 
devices until other guidelines specific to hydrogen are developed. 

Mr. Truex, NTEP Administrator, stated that there are stakeholders that have an immediate need for the checklist and 
that he supports adding it in the LMD section and the addition of the reference to Section I. of the field evaluation 
and permanence tests. 
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Conclusion: 
The sector unanimously agreed to send a proposal to the NTEP Committee to include new checklist items in the 
LMD Checklists and Test Procedures as shown in Appendix C to this summary.  The sector further agreed to 
include the following note, as also shown in Appendix C, to the beginning of the checklist: 

“Refer to Section I. Field Evaluation and Permanence Test for Mass Flow Meters (All topics with the exception 
of “Testing for Volume Units Only or to Add Volume Units to Existing Certificate”) for test procedures.” 

Mr. Buttler, NIST Technical Advisor, noted that in anticipation that the Water Meter checklist from Agenda Item 2 
is adopted as items 44-47 in the LMD section of NCWM Publication 14, Mr. Keilty, Endress + Hauser Flowtec AG 
USA, and Mr. Buttler have updated the numbering shown in Appendix C to reflect the item range from 48 to 58. 

NEW ITEMS 

4. Product Families Table – Include Water on Existing NTEP CC’s 

Source:  
Mr. Karimov, Liquid Controls 

Background / Discussion:   
Mr. Karimov, Liquid Controls, noted that flow meters are approved to very tight tolerances on aggressive liquids 
such as acids, alcohols, glycols and their mixtures with water and liquid fertilizers.  Many of these liquids are water-
based such as liquid fertilizers and glycol/water mixtures.  Water is a significantly less aggressive fluid and has a 
higher NIST Handbook 44 tolerance than other liquids. 

A note at the end of the Product Families Table in NCWM Publication 14 allows water to be used as a test product in 
the fuels product family.  Despite this, NCWM Publication 14 requires separate tests on water in order to add water 
to the NTEP CC for PD and turbine meters. 

The sector was asked to consider adding the following note at the bottom of the Product Families Table of NCWM 
Publication 14.  This note would allow the “water” family (or specific liquids from the water family) to be added to 
an NTEP CC without additional testing based on approvals for certain other products: 

The water family (in its entirety or partially) can be included on an NTEP CC based on an approved 
product or range of products with similar metrological characteristics (specific gravity, conductivity, and 
viscosity - as applicable to the relevant meter technology) unless materials constituting the measuring 
element are known to deteriorate in contact with water. 

Mr. Karimov, Liquid Controls, explained that he has submitted this item to address applications where his customers 
would like the ability to measure large quantities of water (using larger meters than standard utility meters) and he 
does not feel that a device type that is already approved on other similar products should be required to undergo 
evaluation with water in order to be approved for water. 

Mr. Ingram, California Division of Measurement Standards, stated that California has tested devices using water as a 
test medium.  Mr. Keilty, Endress + Hauser Flowtec AG USA, added that mass meters are also often tested using 
water. 

Mr. Oppermann, Weights and Measures Consulting, LLC pointed out that OIML R 117 is for fluids other than 
potable water and asked why the OIML standard for potable water R 49 is held separate from other codes.  Ms. 
Butcher, NIST, OWM, explained that the Water Meters Code in NIST Handbook 44 was developed to address 
utility-type and batching meters, but is not limited to those types of water meters.  She went on to point out that the 
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LMD Code in NIST Handbook 44 specifically excludes water meters.  Mr. Frailer, Maryland Department of 
Agriculture, added that, unlike the LMD Code, the Vehicle Tank Meter (VTM) Code and the Mass Flow Meters 
Code do not exclude water.  Requirements already exist for devices that measure water and fall under those codes.  
Mr. Buttler, NIST Technical Advisor, mentioned that water is defined as a separate product category in NCWM 
Publication 14 Technical Policy C. Product Families for Meters. 

The sector discussed various different fluids, comparing properties and tolerances. 

Mr. Karimov, Liquid Controls, described a case where a device has approval for use as a VTM delivering Diesel 
Exhaust Fluid (DEF), which is a water based solution.  He would like to add stationary water meter approval for that 
device with no further testing.  Mr. Karimov pointed out that there are two issues preventing this expanded approval.  
The first issue is the need for further testing to add water; he feels this additional testing is unnecessary because the 
device has already been demonstrated to perform on DEF, which is largely composed of water.  Mr. Karimov hopes 
to address this issue with the note he proposes to add to NCWM Publication 14.  The second issue involves the 
exclusion of water meters from the Application Section of the LMD Code.  Even though the tolerances in the Water 
Meters Code are larger than those in the LMD Code, a meter that has already been tested for applications covered by 
the LMD Code must still meet the specific flow rate range requirements defined by meter size in the Notes Section 
of the Water Meters Code to receive approval in stationary water applications. 

Mr. Karimov, Liquid Controls, pointed out that a note in NCWM Publication 14 Product Families Table states that 
“Water and a product such as Stoddard solvent or mineral spirits may be used as test products in the fuels, 
lubricants, industrial, and food-grade liquid oils product family.”  Given this note, he asked why devices tested on 
these types of products would not also be approved for water without having to specifically test with water.  Mr. 
Buttler, NIST Technical Advisor, had researched the origin of the note, tracing it back to the 2005 NTETC 
Measuring Sector Meeting.  During that meeting, there were multiple proposals developed for a Product Families 
Table, and a work group was formed that developed the table overnight, including this note.  There is no clear 
discussion in the sector summary for that year on the note.  Mr. Buttler contacted Mr. Suiter, Richard Suiter 
Consulting, the NIST Technical Advisor at that time, and learned that the intent was to recognize that water and 
Stoddard solvent were being used commonly in industry to eliminate the danger of testing with hazardous fluids and 
to permit the use of water as a substitute test medium in those instances.  Mr. Keilty asked the sector if the note 
should be removed because of the confusion it causes.  Mr. Miller, FMC Technologies Measurement Solutions, Inc., 
disagreed, stating that this would disallow the common practice to use safe fluids in the laboratory.  All agreed to 
keep the note. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, pointed out that it is very common to perform testing on water in a 
controlled environment before testing in field applications to add new products to an approval.  It was unclear to him 
why Mr. Karimov, Liquid Controls, would want approval for water without testing on water.  Mr. Karimov replied 
that the reason he has proposed this new note is to give the NTEP Measuring Laboratories legal authority to make a 
judgment call on whether to allow water approval on a device based on the performance of the device on other 
fluids.   

There was discussion about the metrological impacts of differences in materials of meter construction compared to 
the metrological impacts of changing fluid product material.  Mr. Andre Noel, Neptune Technology Group, Inc., 
asked if it is necessary to change calibration from DEF to water.  Mr. Karimov, Liquid Controls, replied that the 
calibration must be changed from application to application.  Mr. Allen Katalinic, North Carolina Department of 
Agriculture, pointed out that water expands when it freezes, unlike some other products.  There was further 
discussion about how different types of water have different potential effects on permanence testing results.  Mr. 
Noel suggested that the proposed note should apply to potable and tap water only because of the increased potential 
for material compatibility issues with distilled and deionized water.  Mr. Karimov proposed that the NTEP 
Measuring Laboratories should have legal authority to decide whether certain water products could be included 
without testing based on the lab’s understanding of the metrological and material compatibility of the meter and the 
types of water involved in an evaluation.  Mr. Noel stated that when the requirements are left open, different 
manufacturers may receive different approval for the same testing. 

Mr. Noel, Neptune Technology Group, Inc., pointed out that different products, such as milk, have different system 
requirements.  Ms. Butcher, NIST, OWM, agreed that there are other code requirements specific to milk and noted 
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that, in the case of adding fluids that have code requirements that were not examined during previous type 
evaluations, compliance of the device with the new code requirements would have to be evaluated.  Ms. Butcher 
added that when a meter application is covered by two different codes, the evaluating laboratory must evaluate the 
device by applying all the requirements from both codes.  Product family categories already indicate by their 
groupings what products have similar metrological characteristics and code requirements.  Mr. Karimov, Liquid 
Controls, replied that he believes the groupings are imperfect now.   

Ms. Butcher, NIST, OWM, requested a clarification in terms of the intended quantity or magnitude of the word 
“similar” as it appears in the proposed note.  Mr. Karimov, Liquid Controls, replied that “similar” is intended to 
mean that the value of the critical characteristic property for the meter technology (e.g., viscosity for PD meters) for 
the proposed type of water would need to be identical to, or within the range of the physical property values of 
previously tested and approved products. 

Conclusion: 
Mr. Keilty, Endress + Hauser Flowtec AG USA, confirmed with the sector that there had been sufficient discussion 
on the item and called for a vote.  Mr. Karimov, Liquid Controls, requested that the wording of the proposed note be 
amended to include “- as determined by NTEP” in the parenthetical qualifying term for “water family.”  The vote 
was, thus, on a proposal to add a note to the end of the Product Families Table that would apply to all technologies 
as follows: 

The water family (in its entirety or partially – as determined by NTEP) can be included on an NTEP CC 
based on an approved product or range of products with similar metrological characteristics (specific 
gravity, conductivity, and viscosity - as applicable to the relevant meter technology) unless materials 
constituting the measuring element are known to deteriorate in contact with water. 

The results of the vote are as follows:  

 In favor:  9 
 Opposed: 3 
 Abstain: 1 
 Note: 2 of the 3 laboratories were opposed to the item. 

The item and the voting results will be forwarded to the NTEP Committee.  Mr. Truex, NTEP Administrator, 
informed the sector that the NTEP Committee typically does not view voting results as consensus when a majority 
of the laboratories do not support an item. 

5. Product Families Table – Change Test Requirements for Turbine Meters from Test A to 
Test E 

Source:  
Dmitri Karimov, Liquid Controls 

Background / Discussion:   
In the Product Families Table of NCWM Publication 14, turbine meters require testing on individual products with 
some exceptions.  This approach, which was appropriate many years ago when turbine meters were first entering the 
custody transfer arena, has become outdated in the opinion of the submitter.  Turbine meters have been tested 
extensively under NTEP.  Turbine meters need at least to have product tests match those of PD meters because 
turbine meter influence factors are similar to those of PD meters.  

The sector was asked to consider replacing Test A with Test E for turbine meters and to merge the products under 
turbine meters into product category groups similar to those of PD meters. 
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Mr. Karimov, Liquid Controls, explained that the reason he has submitted this item is that his company expects to 
see demand for turbine meters in a growing number of different applications and on different products requiring 
NTEP approval.   

The NTEP laboratories were not ready to agree that Test A should be eliminated for turbine meters on all products 
and asked what specific details were being proposed.  They pointed out that the different product categories were 
originally created for a reason and wanted to know what has changed and what specific product categories needed to 
be reviewed.  Mr. Karimov, Liquid Controls, stated that the immediate focus should be on combining chlorinated 
solvents and fertilizer groups. 

The manufacturers in the room were asked if they offer turbine meters.  Mr. Rich Miller, FMC Technologies 
Measurement Solutions, Inc., said his company only sells turbine meters in petroleum applications.  Mr. Andre 
Noel, Neptune Technology Group, Inc., said that his company only sells turbine meters in water applications.  Mr. 
Karimov, Liquid Controls, said that his company sells turbine meters in a wide range of applications on various 
fluids.  He mentioned that they use turbine meters on acids, DEF, and alcohols, and believes that this experience has 
shown that turbine meters can be approved for ranges of viscosities, the way that PD meters are now.  Ms. Butcher, 
NIST, OWM, asked if data could be provided that shows how the meter behaves going from one end of a range to 
another; Mr. Karimov replied they do not have data they could provide. 

There followed discussion about the basic nature of turbine meters with Mr. Karimov, Liquid Controls, asserting 
that turbine meters are affected by viscosity.  Mr. Keilty, Endress + Hauser Flowtec AG USA, and Mr. Noel, 
Neptune Technology Group, Inc., both said that turbine meters are velocity meters.  Mr. Miller, FMC Technologies 
Measurement Solutions, Inc., disagreed and stated that turbine meters are inference devices.  Mr. Beattie, 
Measurement Canada, explained that Canada uses kinematic viscosity when working with turbine meters because 
the Reynolds number is too difficult to work with. 

When turbine meters were first included in the Product Families Table, there was not as much experience with the 
technology in weights and measures applications.  Mr. Karimov, Liquid Controls, stated that, at first, turbine meters 
needed to be tested with every product because they were so new to weights and measures.  He asserted that, in the 
intervening years, much has been learned and demonstrated about their performance.  He explained that there are 
more different product families for turbine meters than are needed and pointed to chlorinated solvents as an 
example.  Mr. Jerry Butler, North Carolina Department of Agriculture agreed that if we have proof now, we should 
move forward and update the table. 

The sector reviewed the history of work done on turbine meters over the course of the NTETC Measuring Sector 
and NTEP.  Mr. Henry Oppermann, Weights and Measures Consulting, LLC, recalled that the sector was first 
formed in 1984, just prior to NTEP.  Mr. Keilty, Endress + Flowtec AG USA, said that the primary focus of the 
sector at that time was PD meter approvals.  Mr. Keilty recalled that there had been a turbine meter work group in 
1994 led by Mr. Alston, Daniel Flow Products Inc.  Ms. Butcher, NIST, OWM, added that Dr. Mattingly, NIST, 
OWM, had provided input based on NIST’s research on turbine meters to the sector that addressed influence factors 
related to flow profile, installation, flow direction, and orientation. 

Mr. Karimov, Liquid Controls, proposed combining families into the following new groupings: 

 Chlorinated solvents - one category 
 Chemicals - one category 
 Fertilizers – one category 

Mr. Frailer, Maryland Department of Agriculture, stated that the scope of the change, as it was originally proposed, 
was too broad and that it was not possible to clearly understand the reduction in scope that was being proposed in 
the discussion without seeing how it would appear in the Product Families Table.  The laboratories all agreed that 
they would need to see a detailed draft with the specific proposed groupings clearly depicted and all the pertinent 
product property data included in order for them to be able to fully understand what they were being asked to agree 
to.  Mr. Karimov, Liquid Controls, agreed to prepare a draft table for the next sector meeting and requested 
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assistance from NCWM and NIST in providing a file format of the current table that would allow him to make the 
appropriate markings for the draft. 

Conclusion: 
The sector agreed to carry this item over to the NTETC Measuring Sector’s 2012 Meeting.  This will allow time for 
Mr. Karimov, Liquid Controls, to prepare a detailed proposal using the format of the current Product Families Table.   

Mr. Karimov, Liquid Controls, will rework the table and send it to interested stakeholders for review and comment 
prior to the next sector meeting.  Stakeholders were identified as all the NTEP Measuring Laboratories, Mr. Miller, 
FMC Technologies Measurement Solutions, Inc., and Mr. McAllister, Daniel Measurement.  Mr. Karimov will 
include in the draft all property data for each product that is included in the recommended set of changes so that the 
sector will have a clear view of how the products in the proposed groupings compare.  The table will be updated 
prior to the release of the agenda for the next NTETC Measuring Sector Meeting to incorporate the input received 
back from the stakeholders identified.  Mr. Buttler, NIST Technical Advisor, will ask Ms. Hier, NCWM Project 
Coordinator, to provide Mr. Karimov with the current table in a format that he will be able to modify to reflect his 
proposal.  Mr. Buttler will also aid Mr. Karimov as needed in preparation of the draft. 

6. Product Families Table – Consolidate Product Categories for PD and Turbine Meters   

Source:  
Dmitri Karimov, Liquid Controls 

Background / Discussion:   
NCWM Publication 14 has too many agri-chemical products categories for PD and turbine meters that were created 
many years ago and are outdated.  This item relates to a parallel proposal to match PD and turbine product 
categories. 

The sector was asked to consider a proposal to consolidate most of the agri-chemical product categories for PD and 
turbine meters into the following two groups: 

 All solvents, glycols and alcohols, and chemicals in one group 
 All crop chemicals (A, B, C, and D), fertilizers, and flowables in one group 

As an alternative proposal, the sector was asked to consider adding the following note to the bottom of the Product 
Families Table or somewhere else in the LMD-Technical Policy: 

If a meter is approved for a product of low viscosity in one product family or category and the same meter is 
approved for a product of high viscosity in another product family or category, the meter will be approved for this 
viscosity range in both product families/categories. 

Mr. Dmitri Karimov, Liquid Controls, explained to the sector that the main difference between this agenda item and 
the proposal presented in Agenda Item 5 was that this one includes both PD meters and turbine meters.  Based on 
the discussion and status of Agenda Item 5, Mr. Karimov proposed limiting the scope of this item to PD meters only. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, asked Mr. Karimov, Liquid Controls, if he would consider 
developing a draft table with the changes proposed, similar to what was agreed to for Agenda Item 5.  Before 
committing to that effort, Mr. Karimov wanted to know if the labs would consider the change.  Mr. Ingram, 
California Division of Measurement Standards, said he would be willing to consider a proposal.  Mr. Frailer, 
Maryland Department of Agriculture, added that he would want to know why the changes were being proposed.  Mr. 
Karimov cited as an example that fungicides and insecticides are all water-based solutions.  Mr. Frailer noted that 
there are four different categories for crop chemicals and that he would consider combining them if they are all in 
fact similar.  Mr. Katalinic, North Carolina Department of Agriculture, added that Round Up is not a suspension.  
Mr. Butler, North Carolina Department of Agriculture,) said that PD meters have been around since the 1950’s and 
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noted that the chemical products have not changed that much since then.  Mr. Miller, FMC Technologies 
Measurement Solutions, Inc., stated that the sector had been working on the format for the Product Families Table 
with the agreement that there would be no changes to content as part of that project.  Since that project was 
completed in 2010, the sector can move forward with these types of proposals to change the substance of the table. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, asked Mr. Karimov, Liquid Controls, to describe the alternative 
proposal in the recommendation above.  Mr. Karimov explained that the intent of his alternate proposal is to 
establish a policy that defines a single approved viscosity range for a meter rather than separate approved viscosity 
ranges for that meter by each product family.  Under this proposed policy, the limits of the range of approved 
viscosities for a meter would be determined by the highest viscosity and the lowest viscosity products tested, 
regardless of the product families those two products fall within.  Furthermore, this single approved viscosity range 
would apply to all products in all the product families for which the meter has been approved, regardless of the 
range of the viscosities of the products in each family that had actually been tested during evaluations.  Mr. Karimov 
stated that it is his intent that the scope of the alternative proposal should still include both PD and turbine meters 
despite his earlier request to exclude turbine meters from the primary proposal.  Mr. Karimov noted that his proposal 
does not have any impact on multi-product approvals. 

Mr. Truex, NTEP Administrator, asked Mr. Karimov, Liquid Controls, if there is any data available to support the 
validity of the alternative proposal.  Mr. Karimov replied that he could not provide such data.  Mr. Truex expressed 
concern about the proposal since there is no data to support it.  Mr. Frailer, Maryland Department of Agriculture, 
added that it is important to remember that there are other similarities between products in the same family to 
consider in addition to just viscosity. 

Mr. Miller, FMC Technologies Measurement Solutions, Inc., asked for clarification on how the proposal would 
impact permanence testing requirements.  Mr. Karimov, Liquid Controls, said his intent was that it would still be 
necessary to do permanence testing on one product from each category.  He described an example where a 
permanence test would be conducted using a high viscosity product from one family and a second permanence test 
would be conducted using a low viscosity product from another family; these tests would allow the full range of 
viscosity to be included for both families. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, recapped the two proposals in Agenda Item 6: 

 The primary proposal suggests consolidating the solvents, glycols and alcohols, and chemicals into one 
group and consolidating all crop chemicals A, B, C, and D into another group. 

 The alternative proposal is to add a note to the bottom of the Product Families Table or elsewhere in the 
Technical Policy describing the application of viscosity ranges across families. 

Mr. Butler, North Carolina Department of Agriculture reminded the sector that the product families were separate 
for a reason.  He gave a hypothetical example wherein a CC would include approval of a meter model family for a 
wide range of viscosities based on testing that included a high viscosity product (e.g., molasses) tested on a smaller 
meter size (and, therefore, tested at lower flow rates), and a low viscosity product tested on a larger meter size (and, 
therefore, tested at higher flow rates).  The concern would be that the entire family of meters would have coverage 
for the full range of viscosities across all approved families despite the fact that no testing with high viscosity 
product at higher flow rates and on larger meters was done.  Mr. Butler’s comments highlighted the concern that the 
flow profile, velocity, and other fluid flow characteristics of different products can vary significantly through 
different sized meters and at different flow rates.  The current product family groupings help to ensure that an 
appropriate amount of testing is done to understand the effects of these variations.  Mr. Karimov, Liquid Controls, 
responded that each meter model (size) should be tested on both high and low viscosity products over the range of 
approved flow rates for that meter model.  He proposed to address the concern by adding the word “model” to the 
note to ensure that a wide range of viscosities is to be tested on each meter size that is selected for testing to 
adequately represent performance of the full range of sizes for that meter model family. 

Mr. Ingram, California Division of Measurement Standards, interpreted the proposal as basically combining all the 
families into one and agreed with the other labs that the product families are currently separate for a reason.  Mr. 
Beattie, Measurement Canada, added that, with the manufacturers taking responsibility for any variation in materials 
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of construction, incorporating the proposed change would make manufacturers fully responsible for all variations of 
both meter and fluid product materials and stated that he is not comfortable with that idea.  Mr. Butler, North 
Carolina Department of Agriculture, asked if a change in the meter material would mean a change in the model 
number.  Mr. Keilty, Endress + Hauser Flowtec AG USA, replied that was not necessarily true and it would depend 
on how manufacturers define their model structures. 

Mr. Karimov, Liquid Controls, requested that the sector vote on the alternative proposal to add a note regarding the 
expanded application of tested viscosity ranges across families.  Mr. Buttler, NIST Technical Advisor, asked for 
clarification as to whether mass flow meters and specific gravity would also be included in the scope of the proposed 
policy.  Mr. Karimov said these are not intended to be included in the proposal and he believes that would need to be 
developed and submitted by someone with an interest in mass flow meter policy. 

Conclusion: 
Mr. Karimov, Liquid Controls, withdrew the primary proposal and plans to incorporate it into the draft changes to 
the Product Families Table that will be developed for Agenda Item 5 that was carried over to 2012. 

The sector voted on the alternative proposal to add a note to the LMD Technical Policy, which was modified to 
include the qualifiers “PD or turbine” and “model” as shown below.   

If a PD or turbine meter is approved for a product of low viscosity in one product family or category and the same 
model meter is approved for a product of high viscosity in another product family or category, the meter will be 
approved for this viscosity range in both product families/categories. 

The results of the vote are as follows:  

 Approve: 7 
 Oppose: 5 
 Abstain: 0 
 Note:  All 3 labs and NIST were opposed to the item as it was framed for the vote.  The item and the voting 

results will be forwarded to the NTEP Committee. 

7. Add Metrological Sealing Checklist to Measuring Devices NCWM Publication 14 

Source:  
NTEP Measuring Laboratories 

Background / Discussion:   
At its 2011 NTETC Measuring Sector Meeting, the NTEP Measuring Laboratories agreed that a sealing table 
checklist that is modeled after the example in  NCWM Publication 14, Digital Electronic Scales checklist, Section 10 
should be added to NCWM Publication 14.   

The sector was asked to consider forming a work group to develop a sealing checklist to add to the Measuring 
Devices NCWM Publication 14 that is modeled on the example from NCWM Publication 14, Digital Electronic 
Scales checklist, Section 10. 

Mr. Truex, NTEP Administrator, summarized the development of this item.  The S&T Committee has determined 
that adding this information to the type-evaluation checklists in NCWM Publication 14 is the appropriate resolution 
to an item that has been on the S&T Committee agenda for several years.  The original concern was raised in 
recognition that there were some weighing devices in service that could be left in a calibration mode while sealed.  
The S&T Committee determined that appropriate requirements already exist in NIST Handbook 44, and that 
clarification of the interpretation of these requirements in the NTEP checklists would help to ensure the 
requirements are more uniformly interpreted and applied.  Mr. Truex supported the decision of the S&T Committee 
and recommended the Sector move this item forward. 
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Mr. Keilty, Endress + Hauser Flowtec AG USA, asked where the proposed sealing checklist would be located in 
NCWM Publication 14 Ms. Butcher, NIST, OWM, suggested that it appear under code reference G-S.8.1. 

Mr. Truex, NTEP Administrator, explained that all the highlighted text, including the two tables would be ready to 
add to the LMD checklist under item 2.16 if any language related to “weight” and “weighing devices” and units 
were revised to include references appropriate to measuring devices.  The sector reviewed the proposal and agreed 
that the item would be suitable for measuring devices if the following changes were made in the table of examples at 
the end: 

 Change each instance of “lb” to “gal” 
 Change each instance of “weight” to “quantity” and “weights” to “quantities” 

Mr. Truex, NTEP Administrator, noted that these terms are just provided in the tables as examples and that the 
references are not meant to be all inclusive.  Mr. Miller, FMC Technologies Measurement Solutions, Inc., added that 
PTB in Germany would require an asterisk in front if the value was a not-legal-for-trade value.  Referring to the 
fourth item in the right column of the second table, Mr. Johnson, Gilbarco, Inc. asked why a flashing value would 
not be acceptable as an indication representing that a device is configured with the setup or configuration mode 
enabled.  Mr. Johnson added that retail motor-fuel dispensers have been using a flashing display value for 30 years 
to signify a non-valid indication.  He further noted that many of these devices use a display that only has numeric 
capability, making it impossible to use letter codes as shown in the first example of an acceptable indication shown 
in the second table.  Mr. Truex responded that flashing zeros or dashes would be acceptable, but a flashing value 
would not be acceptable if it was flashing at a rate that would still make the value usable.  He added that if the value 
could be sent to the console and that value could be used, then that could also be a problem. 

Conclusion: 
The Digital Electronic Scales sealing checklist item was reviewed and revised by the sector during the meeting to 
make it suitable for measuring devices.  The sector unanimously agreed to forward a proposal to the NTEP 
Committee to include the revised checklist item shown in Appendix D under item 2.16 in the LMD checklist. 

8. Product Families Table – Categorization of Liquid CO2 

Source:  
NTEP Measuring Laboratories 

Background / Discussion:   
Liquid CO2 does not appear in the Product Families Table in Technical Policy C. of the LMD checklist.  Therefore, 
it is difficult to determine whether liquid CO2 would fall into the compressed liquid category, or the cryogenic 
liquid category, or a new category of liquid.  Without a clearly defined product category, it cannot be determined 
what tests are required to include liquid CO2 on an NTEP CC.  This item was originally introduced in 2008.  At that 
time, the sector had agreed to table the issue until the reorganization of the Product Families Table was completed 
and more data was available to suggest the best approach for including liquid CO2 in the Product Families Table and 
for defining the test criteria.  The sector has not received additional data, however the issue remains that the 
categorization of liquid CO2 is undefined.  In the absence of data to support any other categorization and in 
recognition of the unique properties of liquid CO2, the most conservative approach would be to add liquid CO2 to 
the Product Families Table with Test A status; this will require it to be tested individually in order to be added to an 
NTEP CC. 

The sector was asked to consider adding liquid CO2 to the Product Families Table with Test A status (which 
requires testing with each product) to eliminate the current ambiguous status of liquid CO2. 

Mr. Buttler, NIST Technical Advisor, explained that liquid CO2 does not qualify as a cryogenic liquid because the 
boiling point (-70 °F) is considerably higher than the maximum boiling point for cryogenic liquids (-243 °F) defined 
in NIST Handbook 44. 
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The NTEP Measuring Laboratories were asked about their experience with liquid CO2.  Only California has 
evaluated devices measuring liquid CO2 in commercial applications.  California has issued CTEP approval, but 
there has never been an NTEP approval on a metering device on liquid CO2 to the sector’s knowledge.  The sector 
agreed that, in the absence of data or experience to support a less conservative approach, liquid CO2 should be 
added to the Product Families Table as a Test A fluid for all technologies so that the ambiguity would be resolved.  
Mr. Keilty, Endress + Hauser Flowtec AG USA, commented that magnetic flow meters do not measure liquid CO2.    

Conclusion: 
The sector unanimously agreed to propose adding a separate product category for liquid CO2 and including liquid 
CO2 as a Test A product for Mass Flow Meters, Positive Displacement Meters, and Turbine Meters. 

9. Product Families Table – Add Hydrogen (Compressed Gas)  

Source:  
USNWG for the Development of Commercial Hydrogen Measurement Standards  

Background / Discussion:   
Section 3.39 Hydrogen Gas-Measuring Devices – Tentative Code was added to NIST Handbook 44 in 2011.  There 
is no mention of hydrogen in the Product Families Table in Technical Policy C.  Hydrogen should be added to the 
Product Families Table in Technical Policy C. to provide clarity as to the Test Requirements, Coverage, Product 
Category, and Typical Properties.   

The sector was asked to consider adding hydrogen to the checklist for all meter types that measure compressed 
gases.  Because of the unique properties of compressed hydrogen gas, the NTEP Measuring Laboratories 
recommend that Test A, which requires individual testing, be specified for hydrogen gas. 

Mr. Buttler, NIST Technical Advisor, explained that the USNWG requested this item to clarify the testing 
requirements for hydrogen gas-measuring device type evaluations. 

Mr. Karimov, Liquid Controls, requested that hydrogen be added for PD and turbine meters, as well as mass flow 
meters.  Mr. Cooper, Tuthill Transfer Systems, agreed, offering that this would avoid the need to revisit the issue 
later.  Mr. Keilty, Chair, cautioned the sector about adding blanket statements that include technologies which are 
not being considered in practice.  Mr. Beattie, Measurement Canada, reminded the sector that the table is not all 
inclusive; products that do not appear in the table can still be approved. 

Conclusion: 
The sector voted on a proposal to add hydrogen to the table for mass flow meters, PD meters, and turbine meters as 
a Test A fluid as shown in Appendix E to this summary.  The results of the vote are as follows:  

 Approve: 11 
 Opposed: 1 
 Abstain: 2 
 Note:  All 3 labs and NIST approved the item as it was framed for the vote.  The item and the voting results 

will be forwarded to the NTEP committee. 
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10. Add Units for Compressed Gases to Technical Policy V. List of Price and Quantity 
Markings on Retail Motor Fuel Dispensers (RMFDs) 

Source:  
Hydrogen Checklist Work Group 

Background / Discussion:   
Section 3.39 Hydrogen Gas-Measuring Devices – Tentative Code was added to NIST Handbook 44 in 2011.  NCWM 
Publication 14, LMD Technical Policy V. List of Price and Quantity Markings on RMFDs does not include units for 
CNG or hydrogen compressed gas in the list of Acceptable Delivered Quantity representations. 

The sector was asked to consider adding “kg,” “GGE,” and “GLE” to the list of “Delivered Quantity Acceptable” in 
the top right corner of the Table in Technical Policy V. as acceptable quantity units for CNG and hydrogen RMFDs. 

The Hydrogen Checklist Work Group noted that the units relating to the compressed gaseous fuels CNG and 
hydrogen were missing from the table in NCWM Publication 14 Technical Policy V.  Mr. Keilty, Endress + Hauser 
Flowtec AG USA, said that the proposed change should prevent confusion during type evaluation of compressed gas 
dispensers.  Mr. Ingram, California Division of Measurement Standards, noted that the hydrogen gas method of sale 
regulation in NIST Handbook 130 has a provision that limits the resolution of the unit price to whole cents.   

Conclusion: 
The sector reviewed the proposal and identified additional changes that further improved the clarity of the policy.  
The sector unanimously agreed to propose the changes to Technical Policy V. List of Price and Quantity Markings 
on Retail Motor Fuel Dispensers (RMFDs) in NCWM Publication 14 as shown below:  

V. List of Price and Quantity Markings on Retail Motor Fuel Dispensers (RMFDs) 
 
List of Price and Quantity Markings on RMFDs (Does Not Apply to Receipt Format) 

Total Sale Acceptable Unit Price Acceptable Delivered Quantity Acceptable 
Total Sale $ 000.00 
Total $ 000.00 
This Sale $ 000.00 
Purchase $ 000.00 
Total Purchase $ 000.00 
Sale $ 000.00 

Unit Price $ 0.000 
Price Per Gallon $ 0.000 
Price/Gallon $ 0.000 
Price Per Liter $ 0.000 
Price/Liter $ 0.000 
Price Per GGE $ 0.000 (CNG only) 
Price/GGE $ 0.000 (CNG only) 
Price Per GLE $ 0.000 (CNG only) 
Price/GLE $ 0.000 (CNG only) 
Price Per kg $ 0.00 (hydrogen only) 
Price/kg $ 0.00 (hydrogen only) 
Price Per Unit $ 0.000 
Price/Unit $ 0.000 

Gallons 
Gal 
Liters 
L or l 
GGE (CNG only) 
GLE (CNG only) 
kg (hydrogen only) 

Total Sale Unacceptable Unit Price Unacceptable Delivered Quantity Unacceptable 
$ 000.00 Price Per Vol 

Price/Vol 
$/G $0.000 
$/Gal $0.000 
$/Liter $0.000 
$/L $0.000 
$/l $0.000 
Price Per kg $ 0.000 (hydrogen only) 
Price/kg $ 0.000 (hydrogen only)

G 
Unit 
Volume 
Vol 
k 
KG 
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11. Certificate of Conformance Parameters for Measuring Devices 

Source:  
Mr. Buttler, NIST Technical Advisor  

Background:  
 NCWM Publication 14 Administrative Policy P. CC lists several options for typical information to be included on 
an NTEP CC; however, there is no guidance on the minimum information that is to be included in a CC, such as the 
sealing category and product photographs.  Identifying the minimum components to be included on every CC would 
provide better guidance for NTEP Measuring Laboratories, improve consistency of CC’s, and promote easier 
interpretation by field inspectors. 

Mr. Buttler, NIST Technical Advisor, clarified that the intent of the item was to provide guidance for new CC 
content and not to be applied retroactively to modify existing NTEP CCs. 

Mr. Truex, NTEP Administrator, told the sector that the NTEP CC process is able to effectively ensure that the 
minimum needed information is contained on all new CC’s issued.  The necessary content is being effectively 
captured by virtue of the CC application form.  Mr. Truex stated that CC content is dealt with administratively and 
that there is no need to change NCWM Publication 14Pub 14. 

Conclusion:   
The sector agreed that the need to include the minimum necessary information in all new CC’s can be effectively 
addressed administratively by NCWM.  Consequently, the sector agreed that the proposed change is unnecessary 
and withdrew the item. 

12. Test for Mathematical Agreement of Card Reader after Power Loss 

Source:  
Mr. Reiswig, California Division of Measurement Standards 

Background / Discussion:   
During development of the draft checklist for Hydrogen Gas-Measuring Devices, a gap was identified for CNG 
Card-Activated Retail Motor Fuel Dispensers.  NTEP evaluators have found cases where there is not mathematical 
agreement between the total quantity, the unit price, and the total price when executing the “Power Loss” test (item 
16.1) in the LMD NCWM Publication 14 Section 16. Test Methods for Card-Activated Retail Motor Fuel 
Dispensers.  This test is designed to ensure that the device will not dispense any fuel after a power interruption 
without reauthorization of the card-activated device.  The test does not currently call for any check of the 
mathematical agreement. 

The sector was asked to consider the addition of a procedure to 16.1 of the checklist to verify mathematical 
agreement after a power loss shut down of an RMFD as shown below: 

16.1.  Authorize the dispenser and, with the pump “handle” on, interrupt power to any part (or all) of the 
system.  The pump should deauthorize immediately.  Specifically: 

16.1.1.  Authorize with a card and turn the “handle” on. Power down briefly, then restore power.  Try to 
dispense product: the dispenser must not dispense because the power failure should have de-
authorized the dispenser. 

16.1.2.  The dispenser must maintain mathematical agreement between the computed money value 
and the quantity (Quantity x Unit Price = Sales Price) at the point in time that de-
authorization occurred.  
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After reviewing the proposal, the sector was uncertain as to where within the checklist the addition should be made.  
The sector asked Mr. Ingram, California Division of Measurement Standards,  Mr. Buttler, NIST Technical Advisor, 
and Mr. Keilty, Chair, to review NCWM Publication 14 and the hydrogen draft checklist during the lunch break and 
share their recommendation for the proposed location(s) for the item.  After their review, this group reported to the 
sector that they found instances already in place in NCWM Publication 14 that appear to be sufficient to address the 
concern raised by the originator. 

Conclusion: 
The sector agreed that provision for verifying mathematical agreement following a power loss is already covered in 
other sections of NCWM Publication 14, including the LMD Checklists and Test Procedures for Retail Motor-Fuel 
Dispensers, the LMD Checklists and Test Procedures for Mass Flow Meters, and the newly proposed draft LMD 
Additional Checklists and Test Procedures for Hydrogen Gas-Measuring Devices.  There are references at multiple 
points in each checklist that would address mathematical agreement.  Consequently, the sector agreed that the 
proposed change is unnecessary and withdrew the item. 

13. Device Marking for Electronic Linearization for Meters 

Source:  
NTEP Measuring Laboratories 

Background / Discussion:  
During the 2010 NTETC Measuring Sector Meeting, the sector considered the item “Electronic Linearization for 
Positive Displacement Meters” and agreed to recommend that the second paragraph of Technical Policy G be 
replaced with the following: 

A measuring element may use factory-established linearization curves to establish the minimum flow 
range (5:1, 10:1, or as required) providing the linearization programming is installed during 
manufacturing and the programming cannot be altered after leaving the manufacturer. 

Auxiliary equipment (e.g., indicator or register) with programmable multi-point calibration that alters 
the output signal from the measuring element to extend the flow range of the system beyond the 
measuring element’s required minimum flow range may be used and the auxiliary device’s multi-point 
calibration will be noted on the CC and must be marked on the meter. 

The requirements for marking flow rate limitations on devices was discussed at the spring 2011 NTEP Measuring 
Laboratories Meeting in relation to this change, and it was determined that additional clarification is needed 
regarding the marking requirement that is referenced in NCWM Publication 14, Section G.  For example, if a device 
can have its range expanded by the addition of an optional auxiliary approved device that has multi-point 
calibration, how is this device to be marked, and do both ranges need to be marked on the device in case the 
auxiliary device is ever replaced or removed? 

The sector was asked to clarify how the multi-point calibration is to be marked on the meter and add specific 
guidance to the LMD checklist Section 11. Marking; “Code Reference: S.4.1.1. Marking Requirements; Limitation 
on Use.”  The sector was asked to consider adding the example below or to offer other alternatives to clarify range 
of use limitations of a meter with and without an auxiliary multi-point indicator. 

 Without Aux Multi-Point Indicator With Aux Multi-Point Indicator 
Min Flow 20 GPM 10 GPM 
Max Flow 100 GPM 100 GPM 

 



NTEP 2012 Interim Agenda 
Appendix C – NTETC Measuring Sector Meeting Summary 

NTEP - C23 

The sector reviewed Technical Policy G and discussed how it allows an auxiliary device to be used to extend the 
flow range of a system beyond the measuring element’s minimum flow range.  Mr. Buttler, NIST Technical 
Advisor, and Ms. Butcher, NIST, OWM, noted two main concerns to be addressed by this proposal: 

1. Technical Policy G requires that “the auxiliary device’s multi-point calibration will be noted on the CC and 
must be marked on the meter.”  However, there is no guidance or example of acceptable marking.   

2. When a CC lists different approved flow rate ranges depending on whether an auxiliary device is used to 
extend the approved flow rate range, how can the flow rate range marking on the device ensure that all the 
information needed by a field inspector is available when the auxiliary device can be added or removed 
without changing the marking on the measuring element? 

Mr. Buttler, NIST Technical Advisor, illustrated these concerns further by describing a hypothetical example of a 
device that was marked with an extended range because it was originally installed with an auxiliary multi-point 
calibration device.  If the auxiliary device were ever to fail or be removed and not be replaced, then the marking on 
the meter would reflect an incorrect approved flow rate range.   

Mr. Frailer, Maryland Department of Agriculture, added another example of an inspector examining a device in 
service that was marked for the range that the device would be approved for if it was not using an auxiliary device 
(e.g., 20 GPM MIN FLOW).  If the inspector found the device to be operating using an auxiliary device in the 
extended range approved for that system when using that auxiliary device (e.g., down to 10 gpm), the inspector 
would still fail the device in this case because of the disagreement between the marked range and the operating 
range. 

Mr. Karimov, Liquid Controls, asked whether turbine meters were excluded.  Mr. Buttler, NIST Technical Advisor, 
explained that Technical Policy G applies to all technologies. 

Several sector members could see the need for greater clarity and discussed the best location within NCWM 
Publication 14 to make sure that the information would be clear and not overlooked during type evaluation.  No 
clear location was identified.  Mr. Cooper, Tuthill Transfer Systems, shared the history of the original item with the 
sector and mentioned that the original item submitted by Mr. Cooper did not include any intent to affect marking 
requirements. 

Conclusion:   
The sector was unable to reach a consensus for guidance on how the policy for marking meters with an extended 
flow range is to be applied.  Consequently, the sector withdrew the item, and the NTEP Measurement Laboratories 
will decide how each meter must be marked on a case-by-case basis. 

14. Product Families Table - Restore Notation “(Above 50 °C)” to the Heated Products 
Category Definition 

Source:  
NTEP Measuring Laboratories 

Background / Discussion:  
The NTEP Measuring Laboratories noted that the newly revised Product Families Table in NCWM Publication 14 
Technical Policy C. is missing the statement “(Above 50 °C)” to qualify the “Heated Products” category.  This 
statement had appeared in prior versions of the Product Families Table and the Sector had not discussed deleting the 
statement.  Consequently, it appears that the statement was inadvertently omitted when the table was reorganized.   

The sector is asked to consider that NIST Handbook 44 currently lists “Asphalt at temperatures greater than 50 °C” 
in the Tolerances Table under Accuracy Class 0.3A, with an Acceptance Tolerance of 0.3%.  The table also 
specifies “Heated Products (other than asphalt) at or greater than 50 °C” under Accuracy Class 0.3, with an 



NTEP 2012 Interim Agenda 
Appendix C – NTETC Measuring Sector Meeting Summary 

NTEP - C24 

Acceptance Tolerance of 0.2 %.  NIST Handbook 44 does not include a specific definition for “Heated Products” in 
the Definitions section. 

The sector was asked to consider restoring the term “(Above 50 °C)” to the “Heated Products” category 
abbreviations as shown below to clarify the temperature range that defines “Heated Products”. 

Product Category Table – Category Abbreviations 
Abbreviation Product Category Abbreviation Product Category 
Alc Gly Alcohols, Glycols and Water 

Mixes Thereof 
Fert Fertilizers 

CC-A Crop Chemicals (Type A) FL&O Fuels, Lubricants, Industrial and 
Food Grade Liquid Oils 

CC-B Crop Chemicals (Type B) Flow Flowables 
CC-C Crop Chemicals (Type C) Heated Heated Products (Above 50 °C) 
CC-D Crop Chemicals (Type D) Liq Feed Liquid Feeds 
Chem Chemicals Solv Chl Solvents Chlorinated 
Comp gas Compressed Gases Solv Gen Solvents General 
Comp liq Compressed Liquids (Fuels and 

Refrigerants, NH3) 
Sus Fert Suspension Fertilizers 

Cryo LNG Cryogenic Liquids and Liquefied 
Natural Gas 

Water Water 

 

Mr. Buttler, NIST Technical Advisor, explained that the omission of the note appears to have been an oversight that 
occurred when the new table format was added to NCWM Publication 14 in 2011.   

Mr. Buttler described the associated concern about heated products and the Product Families Table.  Because heated 
asphalt and other heated products all fall together in the category of “Heated Products,” but have different tolerances 
in NIST Handbook 44, there was a concern that a device might be approved for a family by testing with the less 
stringent tolerance.  The sector discussed the concern further and agreed that the issue is effectively addressed by 
LMD Technical Policy B. Tolerance Application, which provides an example wherein a meter tested using only the 
“agri chemical” tolerance is restricted from use in applications with tighter tolerances until additional testing is 
performed.  Ms. Butcher, NIST, OWM, pointed out that the Technical Policy B was added because companies were 
applying for one application and associated tolerance, but if their equipment performed within tighter tolerances, 
they wanted to also add applications with tighter tolerances to the CC.  This provision is intended to emphasize that 
applicants must specify the application and tolerance for the approvals they seek at the time a device is submitted for 
evaluation. 

The sector noted two issues in NIST Handbook 44 related to heated products: 

 There exists an inconsistency in the Accuracy Classes and Tolerance Tables in the LMD Code and in the 
VTM Code in NIST Handbook 44 between the temperature range defined for heated asphalt and the 
temperature range defined for other heated products.  Heated asphalt is defined as “greater than 50 ºC,” 
whereas other heated products are defined as “at or greater than 50 ºC.”   

 The description for “Heated products” in the Mass Flow Meters Code Table T.2 Accuracy Class 0.3 in 
NIST Handbook 44 is incomplete compared with the description from the LMD Code, which reads “Heated 
products (other than asphalt) at or greater than 50 ºC.” 

Conclusion:   
The sector unanimously agreed to propose the addition of the statement “(Above 50 °C)” to the “Heated Products” 
abbreviation as originally proposed. 
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Mr. Buttler, NIST Technical Advisor, will investigate and address the two NIST Handbook 44 issues that were 
identified: 

 Inconsistency between the temperature ranges for heated asphalt and for other heated products in the LMD 
Code and the VTM Code. 

 Incomplete description for “Heated products” in the Mass Flow Meters Code 

15. Next Meeting 

The sector agreed to recommend to NCWM that its next meeting be held in conjunction with the 2012 Southern 
Weights and Measures Association (SWMA) Annual Meeting.  However, because the sector must be mindful of 
meeting publication deadlines for NCWM Publication 15, the sector noted that this decision may need to be revisited 
once a date and location has been selected for the 2012 SWMA meeting. 

ADDITIONAL ITEMS 

The NTETC Measuring Sector was asked to provide input on the following measuring-related issues on its agenda if 
time permitted during the NTETC Measuring Sector Meeting.  In the interest of brevity, the narrative for each item 
is abbreviated to the extent practical.  Full descriptions of NCWM S&T Committee items can be found in the S&T 
Committee’s list of carryover items and its 2011 Interim and Final Reports.    

16. Section 3.31. Vehicle-Tank Meters; Paragraph T.4. Product Depletion Test  

Source:   
Northeast Weights and Measures Association.  This item was originally part of the 2010 NCWM Publication 16 
Agenda Item 360-3 – Developing Items Part 3.31., Vehicle-Tank Meters - Item 1. 

Purpose:   
Modify the VTM code to base the product depletion test tolerances on the meter’s maximum flow rate (a required 
marking on all meters), rather than the meter size (a required marking for meters manufactured beginning in 2009).  
This will enable more consistent application of the tolerances for older meters, which are not required to be marked 
with the meter size and address an unintentional gap which allows an unreasonably large tolerance for smaller 
meters. 

Item Under Consideration:   
The S&T Committee is considering two options for modifications to Paragraph T.4. and Table T.4.  The committee 
is asking for feedback on both of these proposals and is particularly interested in data from manufacturers and 
weights and measures jurisdictions that would illustrate the impact of these proposals on smaller meters. 

Option 1 Summary: 
Option 1 proposes to modify Paragraph T.4. and Table T.4. to define product depletion test tolerances based on 
the maximum flow rate marked on the meter, instead of the meter size and to provide corresponding examples.  
The proposed tolerance is equal to 0.5% of the volume delivered in one minute at the marked maximum flow 
rate. 

Option 2 Summary: 
Option 2 proposes a wider tolerance than Option 1 for meters rated 100 gpm or lower.  As with Option 1, 
Option 2 proposes to modify Paragraph T.4. and Table T.4. to define product depletion test tolerances based on 
the maximum flow rate marked on the meter, instead of the meter size and provide corresponding examples.  
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The proposed tolerances in Option 2 are equal to 0.6% of the volume delivered in one minute at the marked 
maximum flow rate for meters rated 100 gpm or lower, and 0.5% of the volume delivered in one minute at the 
marked maximum flow rate for meters rated above 100 gpm. 

Background / Discussion:   
At the 2011 NCWM Annual Meeting, the S&T Committee reiterated its need for data to evaluate the impact of any 
proposed tolerances changes, noting that, to date, no data has been submitted to the committee. 

The committee asked that the following test data be submitted to assist the committee in making this assessment: 

 make and model of the meter, 
 marked maximum flow rate of the meter, 
 actual delivery rate during the normal test, 
 error (in cubic inches or percent) for the normal test, 
 actual delivery rate during the product depletion test, 
 error (in cubic inches or percent) for the product depletion test, and 
 type of test (e.g., routine or follow-up) 

For information on submitting data, please contact Ms. Butcher, S&T Committee NIST Technical Advisor, at (301) 
975-2196 or tina.butcher@nist.gov.  The committee also plans to distribute a request on NIST, OWM’s Weights and 
Measures Directors’ list serve for jurisdictions to submit data. 

Mr. Karimov, Liquid Controls, speaking on behalf of the Meter Manufactures Association (MMA), indicated that 
the MMA continues to be concerned about the impact of any proposed changes on smaller meter sizes, particularly 
meter sizes that are less than 1-1/2 inches.   

The committee was looking forward to receiving additional proposals and requested data by November 1, 2011 so 
that the information can be considered at the 2012 NCWM Interim Meeting and the item can remain on the 
committee’s agenda. 

Conclusion: 
The sector discussed this issue briefly.  They heard an overview of an alternate proposal from Mr. Karimov, Liquid 
Controls, and Mr. Cooper, Tuthill Transfer Systems, with input from Mr. Miller, FMC Technologies Measurement 
Solutions, Inc..  The sector did not take a position on this issue. 

Mr. Buttler, NIST Technical Advisor, noted the alternate proposal discussed during the sector meeting was formally 
submitted by the MMA to the S&T Committee on Nov. 3, 2011, after the sector meeting.  This proposal is provided 
below: 

Meter Manufacturers Association Proposed Option 
T.4. Product Depletion Test. – The difference between the test result for any normal test and the product 
depletion test shall not exceed: 

 eight-tenths (.8%) of the volume delivered in one minute at the maximum flow rate marked on the meter 
for meters marked with a maximum flow rate of 227 Lpm (60 gpm) or less; 

 six-tenths (.6%) of the volume delivered in one minute at the maximum flow rate marked on the meter for 
meters marked with a maximum a flow rate of greater than 227 Lpm (60 gpm) and equal or less than 379 
Lpm (100 gpm); 

 five-tenths (.5%) of the volume delivered in one minute at the maximum flow rate marked on the meter for 
meters marked with a maximum flow rate of greater than 379 Lpm (100 gpm). 
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Table T.4. 
Tolerances for Typical Vehicle-Tank Meters on Product Depletion Tests, Except Milk Meters 

Marked Maximum 
Flow Rate 

Maintenance and 
Acceptance Tolerances 

Marked Maximum 
Flow Rate 

Maintenance and 
Acceptance Tolerances 

114 Lpm 0.91 L 30 gpm .24 gal (55.4 in3) 
227 Lpm 1.82 L 60 gpm .48 gal (110.9 in3) 
379 Lpm 2.27 L 100 gpm .60 gal (138.6 in3) 
757 Lpm 3.79 L 200 gpm 1.0 gal (231 in3) 

Refer to T.4. for meters with maximum flow rates not listed. 
Based on a test draft volume of a least the amount specified in N.3. Test Drafts. 

Summary of the MMA Option: 
The MMA Option is similar to Options 1 and 2, but proposes a wider tolerance than both Option 1 and Option 2 
for meters rated 60 gpm or lower.  As in Options 1 and 2, the MMA Option is to modify Paragraph T.4. and 
Table T.4. to define product depletion test tolerances based on the maximum flow rate marked on the meter, 
instead of the meter size and to provide corresponding examples.  The proposed tolerances in the MMA Option 
are equal to 0.8% of the volume delivered in one minute at the marked maximum flow rate for meters rated 60 
gpm or lower, 0.6% of the volume delivered in one minute at the marked maximum flow rate for meters rated 
between 60 gpm and 100 gpm (including 100 gpm), and 0.5% of the volume delivered in one minute at the 
marked maximum flow rate for meters rated above 100 gpm. 

17. OIML B 3 Basic Certificate System for OIML Type Evaluation of Measuring Instruments 
and OIML B 10 Framework for a MAA on OIML Type Evaluations 

Source:  
Dr. Ehrlich, NIST, OWM 

Background / Discussion:  
Voting was scheduled to take place on October 14 on the standards for the MAA and OIML type evaluation 
certificate system standards at the 46th International Committee of Legal Metrology (CIML) meeting in Prague, 
Czech Republic.  The Committee Drafts for both B 3 and B 10 were provided to the sector for information purposes. 

Conclusion: 
Mr. Buttler, NIST Technical Advisor, reported the outcome of the October 14 CIML voting.  Both items passed and 
were forwarded to International Bureau of Legal Metrology  for publication.  Mr. Truex, NTEP Administrator, 
asked the sector if any members had MAA Certificates, to which none responded.  The sector took no further action 
on this item. 

18. G-S.1. Marking (Software)  

Sources:  
2010 Carryover Item 310-3.  This item originated from the NTETC Software Sector and first appeared on the S&T 
Committee’s 2007 Agenda as Developing Item Part 1, Item 1. 

Background / Discussion:   
The NTETC Software Sector has continued to collect information and concerns of stakeholders on this item.   
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During the 2011 NCWM Annual Meeting, the S&T Committee heard a recommendation from NIST, OWM that this 
item should be changed to Developing in order to provide the NTETC Software Sector additional time to more fully 
develop the item based on the following points: 

1. The current proposal is not developed enough for consideration by the S&T Committee.  Based on the 
diversity of comments that continue to be heard on this issue, NIST, OWM believes the item is not close to 
a NCWM vote and that considerable work still needs to be done to develop the item.   

2. NIST, OWM interprets the current proposal as requiring that software be marked with a non-repetitive 
serial number.  However, it is not the intent of the NTETC Software Sector to require such marking.  Thus, 
it is believed that the language must be revised to resolve this issue and assure the intended interpretation is 
clear. 

3. The draft of the March 2011 NTETC Software Sector Summary reported that several members envision G-
S.1. being developed further to the extent that G-S.1.1. may not be needed.     

There was a position posted on NCWM 2011 Online Position Forum by Mr. Johnson, Gilbarco, Inc., opposing the 
item as written and sharing the following comments:     

Gilbarco, Inc. does not support the current proposed language. Our pumps and dispensers have a numeric 
display capable of displaying 6 digits. It is not currently possible to display the version identifier or an 
abbreviation or symbol that identifies the version number as required in (d) (1) and (2).  It is not possible to 
access the software version using “one or, at most, two levels of access" as noted in section G-S.1.1 (3).  We do 
not currently offer a menu based system and do not offer functions such as “Metrology,” “System 
Identification” or “Help.” We do not have the ability not offer icons or symbols. Meeting the new marking 
requirements will be costly to the customer.  We can currently display the software version number (i.e., 
Software Version number 01.8.30 would be shown on the main display as 01830 by using controls on the 
device).  The software version will also be displayed during the power up cycle.  Recommend the status be 
changed to informational. 

After considering all the comments received, the S&T Committee agreed to change the status of this item to 
Developing because the item lacks enough information for full consideration and a full proposal had yet to be 
developed. 

This item was included on the NTETC Measuring Sector’s Agenda to keep sector members informed of the item 
and to allow for sector comment, discussion, and input to the S&T Committee. 

Conclusion: 
The sector discussed the item briefly.  Mr. Truex, NTEP Administrator, shared that there is still much work to be 
done on this item.  The NTETC Measuring Sector had no specific recommendations for the NTETC Software Sector 
to consider. 

19. Interpretation of VTM Code 3.31., Paragraph S.2.4., with Regard to Individual vs. Multiple 
Deliveries  

Source:  
NTEP Measuring Laboratories and Ms. Butcher, NIST, OWM 

Background / Discussion:   
NIST, OWM received an inquiry from a regulatory official regarding the application of the VTM Code Paragraph 
S.2.4 Zero-Set-Back Interlock.  The regulator reported receiving a complaint from a buyer who received a receipt 
for an individual delivery that was labeled “multiple delivery.”  This discussion revealed that the code is not clear 
regarding how the zero-set-back interlock and 3-minute timeout are to function relative to both “individual” and 
“multiple” deliveries.  There currently is no requirement for a delivery to be designated as “individual” or 
“multiple.”  However, the NTEP Measurement Laboratories agreed that such a provision would be beneficial to 
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field officials in identifying improper use of the device.  The laboratories also discussed how paragraph S.2.4. is 
currently being implemented and agreed there may be confusion on how the current language applies. 

NIST, OWM requests input from the sector on the development of a proposal to help clarify how S.2.4. was 
intended to apply and on the concept of requiring the type (i.e., “individual” or “multiple”) of delivery to be 
automatically identified.  Modifications to paragraph S.2.4. might include an addition of a new user requirement that 
explains how the operator is to control and/or document “individual” vs. “multiple” delivery status.  The proposal 
might also clearly explain if and how the 3-minute timeout is to function depending on the “individual” vs. 
“multiple” status. 

Conclusion:   
The sector discussed the issue briefly.  Ms. Butcher, NIST, OWM, explained that the item was to engage 
stakeholders interested in seeking a solution to the issue that meets inspectors’ and consumers’ needs, but is not 
burdensome to manufacturers or users.  The issue was raised when a ticket appeared with “multiple delivery” 
printed on it and it could not be explained what this means.  She noted that the item is still developing and there is 
no specific proposal to consider at this point.  Mr. Miller, FMC Technologies Measurement Solutions, Inc., and Mr. 
Karimov, Liquid Controls, expressed interest in providing input on the item as it is being developed. 

ACTION ITEMS TABLE 

NTETC Measuring Sector Meeting 
October 21-22, 2011 / Norfolk, Virginia 

Agenda 
Item 

Title Task Responsible Person(s) Due Date 

1 

Add Testing Criteria to 
NCMW Publication 14, 
NTEP Policy U. 
Evaluating Electronic 
Indicators Submitted 
Separate from a 
Measuring Element 

Finalize the checklist, 
addressing all highlighted 
areas and the five open issues 

 Work Group 1/3/12 

Forward finalized checklist to 
Mike Frailer and Allen 
Katalinic for review 

 Rich Miller, FMC 
Technologies 
Measurement Solutions, 
Inc. 

 Marc Buttler, NIST 
Technical Advisor 

1/4/12 

Review finalized checklist and 
provide comments to Rich 
Miller and Marc Buttler 

 Mike Frailer, MD 
 Allen Katalinic, NC 

1/17/12 

Incorporate laboratory 
comments prior to 2012 
NCWM Interim Meeting 

 Rich Miller, FMC 
 Marc Buttler, NIST 

Technical Advisor 

1/22/12 

2 
Development of Water 
Meters Checklist 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

 Marc Buttler, NIST 
Technical Advisor 

12/1/11 

3 

Development of 
Hydrogen Gas-Measuring 
Devices Checklist 

Update numbering to reflect 
48-58 and forward version 
with Item I. reference to Marc 
Buttler 

 Michael Keilty, Endress 
+ Hauser Flowtec AG 
USA 

Complete 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

 Marc Buttler, NIST 
Technical Advisor 

12/1/11 
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4 
Product Families Table - 
Include Water on Existing 
NTEP CC’s 

Submit recommendation and 
voting results to NTEP 
Committee 

 Marc Buttler, NIST 
Technical Advisor 

12/1/11 

5 

Product Families Table – 
Change Test 
Requirements for Turbine 
Meters from Test A to 
Test E 

 Update table with specific 
proposal and numbers 

 Incorporate stakeholder 
input from labs, Rich Miller 

 Dmitri Karimov, Liquid 
Controls 

Next Sector 
Meeting 

Provide Dmitri with workable 
table 

 Marc Buttler, NIST 
Technical Advisor 

 Lindsay Hier, NCWM 
Project Coordinator 

Complete 

6 

Product Families Table – 
Consolidate Product 
Categories for PD and 
Turbine Meters   

Submit recommendation and 
voting results to NTEP 
Committee 

 Marc Buttler, NIST 
Technical Advisor 

12/1/11 

7 

Add Metrological Sealing 
Checklist to Measuring 
Devices NCWM 
Publication 14 

Update Scale checklist item 
example as agreed to in the 
sector meeting 

 Technical Advisor, Marc 
Buttler 

Complete 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

 Marc Buttler, NIST 
Technical Advisor 

12/1/11 

8 
Product Families Table – 
Categorization of Liquid 
CO2 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

 Marc Buttler, NIST 
Technical Advisor 

12/1/11 

9 
Product Families Table – 
Add Hydrogen 
(Compressed Gas) 

Submit recommendation and 
voting results to NTEP 
Committee 

 Marc Buttler, NIST 
Technical Advisor 

12/1/11 

10 

Add Units for 
Compressed Gases to 
Technical Policy V. List 
of Price and Quantity 
Markings on Retail Motor 
Fuel Dispensers (RMFDs 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

 Marc Buttler, NIST 
Technical Advisor 

12/1/11 

14 

Product Family Table - 
Restore notation “(Above 
50 °C)” to the heated 
products category 
definition 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

 Marc Buttler, NIST 
Technical Advisor 

12/1/11 

Address the two NIST 
Handbook 44 issues related to 
heated products that were 
identified 

 Marc Buttler, NIST 
Technical Advisor 

Prior to fall 
2012 
Regional 
Association 
meetings 

15 

Next Meeting Identify location and time of 
next SWMA Meeting and 
propose location to NTEP 
Committee 

 Chair 
 NTEP Administrator 
 NIST Technical Advisor 

2012 
Interim 
Meeting 

Carry Over Actions from 2010 Measuring Sector 

 

Hydrogen Gas-Measuring 
Devices Checklist 

Monitor USNWG progress on 
developing test procedures.  
Begin development of type 
evaluation test procedures 
when USNWG completes test 
procedures work. 

Hydrogen Meters 
Checklist Sub-Group 

Ongoing 
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Appendix A 
Draft National Type Evaluation Program 

Evaluating Digital Indicators – Checklists and Test Procedures 
 

Introduction 

This checklist is used for Technical Policy U. Evaluating Electronic Digital Indicators submitted separate from a measuring 
element. This section is intended for lab testing only. Is permanence necessary? 

1. Identification 

Code Reference: G-S.1. Identification 
All equipment shall be clearly and permanently marked on an exterior visible surface after installation.  It must 
contain the following information (prefix lettering may be initial capitals, all capitals, or all lower case): 

1.1. The name, initials, or trademark of the manufacturer or distributor.  Yes   No   N/A 
1.2. A model identifier that positively identifies the pattern or design of the 

device. The model identifier shall be prefaced by the word "Model," "Type," 
or "Pattern." These terms may be followed by the word "Number" or an 
abbreviation of that word. The abbreviation for the word "Number" shall, as 
a minimum, begin with the letter "N" (e.g., No or No.) The abbreviation for 
the word "Model" shall be "Mod" or "Mod." Prefix lettering may be initial 
capitals, all capitals, or all lower case. 

 Yes   No   N/A 

1.3. Except for not-built-for-purpose, software-based devices, a norepetitive serial 
number. The serial number shall be prefaced by the words "Serial Number" or 
an abbreviation, or a symbol, that clearly identifies the number as the required 
serial number. Abbreviations for the word "Serial" shall, as a minimum, begin 
with the letter "S," and abbreviations for the word "Number" shall, as a 
minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

 Yes   No   N/A 

1.4. For not built-for-purpose, software based devices the current software 
version or revision designation. The version or revision identifier shall be 
prefaced by the word "Version" or "Revision" as appropriate and either word 
may be followed by the word "Number." The abbreviations for the word 
"Version" shall, as a minimum, begin with the letter "V." Abbreviations for 
the word "Revision" shall, as a minimum, begin with the letter "R." The 
abbreviations for the word "Number" shall, as a minimum, begin with the 
letter "N" (e.g., No or No.) 

 Yes   No   N/A 

Code Reference: G-S.1. (e) 
1.5. An NTEP Certificate of Conformance (CC) Number or a corresponding CC 

addendum number for devices that have (or will have) a CC. The number 
shall be prefaced by the terms "NTEP CC," "CC," or "Approval." These 
terms may be followed by the word "Number" or an abbreviation for the 
word "Number." The abbreviation for the word "Number" shall as a 
minimum begin with the letter "N" (e.g., No or No.) 

 Yes   No   N/A 
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The device must have an area, either on the identification plate or on the 
device itself, suitable for the application of the Certificate of Conformance 
Number. If the area for the CC number is not part of an identification plate, 
then note its intended location below and how it will be applied. 

 

1.5.1. Location of CC Number if not located with the identification information:  
      

 

Code Reference: G-S.1.1. Location of Marking Information for Not Built-for-Purpose, Software-Based Devices  
1.6. For not built-for-purpose, software-based devices, the following shall apply:  

1.6.1. The required information in G-S.1 Identification. (a), (b), (d), and 
(e) shall be permanently marked or continuously displayed on the 
device. OR 

 Yes   No   N/A 

1.6.2. The Certificate of Conformance (CC) Number shall be:  
1.6.2.1. Permanently marked on the device. OR  Yes   No   N/A 
1.6.2.2. Continuously displayed. OR  Yes   No   N/A 
1.6.2.3. Accessible through an easily recognized menu and, if 

necessary, a submenu. Examples of menu and submenu 
identification include, but are not limited to "Help," 
"System Identification," "G S.1. Identification," or 
"Weights and Measures Identification." 

 Yes   No   N/A 

Note: Clear instructions for accessing the information required in G-
S.1. (a), (b), and (d) shall be listed on the CC, including information 
necessary to identify that the software in the device is the same type 
that was evaluated. 

1.7. The identification badge must be visible after installation.  Yes   No   N/A 
1.8. The identification badge must be permanent.  Yes   No   N/A 

Code Reference: G-S.2. Facilitation of Fraud 
This applies to all metering system indicators installed at a fixed location or vehicle tank meter applications and 
controlled remotely or within the device itself. This requirement addresses the process of changing the unit price or 
unit prices set in a metering system. 

1.9. The system shall prevent a change of unit price during a delivery.  Yes   No   N/A 

Code Reference: G-S.3. Permanence How would this be conducted or not? 
1.10. Equipment shall be of such materials, design and construction that, under 

normal service conditions: 
 

1.10.1. Accuracy will be maintained.  Yes   No   N/A 
1.10.2. Operating parts will continue to function as intended.  Yes   No   N/A 
1.10.3. Adjustments will remain reasonably permanent.  Yes   No   N/A 
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Code Reference: G-S.4. Interchange or Reversal of Parts 
If a metering system has parts that may be interchanged or reversed in normal field assembly, the system shall either 
be constructed so that reversal will not affect the accuracy of the system or the parts must be marked to indicate their 
proper position. For most metering devices, this applies only to the reversal of connectors of cables to peripheral 
devices. 

1.11. If a metering system has any parts that may be interchanged or reversed in 
normal field assembly, the parts must either be: 

 

1.11.1. Constructed so that reversal will not affect performance.  Yes   No   N/A 
1.11.2. Marked or keyed to indicate their proper positions. Multiple cable 

connections but not interchangeable due to different plug styles. 
 Yes   No   N/A 

1.11.3. Cables are connected but are not removable without breaking a 
seal and opening housing. 

 Yes   No   N/A 

2. Indications and Recorded Representations Look at Different Codes 

Code Reference: G-S.5.1. Indicating and Recording Elements 
Several general requirements facilitate the reading and interpretation of displayed values. Each display for quantity or 
total price must be appropriate in design and have sufficient capacity for particular applications to be suitable for the 
application. Metering devices must be capable of indicating the maximum quantity and money values that can 
normally be expected in a particular application. 

2.1. Minimum quantity value indications:  
2.1.1. Display is capable of 1.0  Yes   No   N/A 
2.1.2. Display is capable of 01  Yes   No   N/A 
2.1.3. Display is capable of 0.01  Yes   No   N/A 
2.1.4. Display is capable of 0.001  Yes   No   N/A 
2.1.5. Display is capable of other:  Yes   No   N/A 

          

2.2. Money value is properly displayed  
2.3. The indications must be clear, definite and accurate:  Yes   No   N/A 

2.3.1. Values must be clear, definite and accurate.  Yes   No   N/A 
2.3.2. Unit of measure is programmable Gallon, Liter, Pound.  Yes   No   N/A 
2.3.3. Unit of measure is applied by permanent marking on indicator 

housing. 
 Yes   No   N/A 

2.4. The indications must be easily read under normal operating conditions.   Yes   No   N/A 
2.5. Symbols for decimal points shall clearly identify the decimal position. 

(Generally acceptable symbols are dots, small commas, or x.) 
 Yes   No   N/A 

2.6. The zero indication must consist of at least the following minimum 
indications as appropriate: 

 

2.6.1. One digit to the left and all digits to the right of a decimal point.  Yes   No   N/A 
2.6.2. If a decimal point is not used, at least one active decade must be 

displayed. 
 Yes   No   N/A 
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2.7. Totalizer values must be accurate to the nearest minimum interval with 
decimal points displayed or subordinate digits adequately differentiated from 
others, if applicable. 

 Yes   No   N/A 

Code Reference: G-S.5.2.2. Digital Indication and Representation 
2.8. Basic operating requirements for devices:  

2.8.1. All digital values of like value in a system shall agree with one 
another. 

 Yes   No   N/A 

2.8.2. A digital value coincides with its associated analog value to the 
nearest minimum graduation. 

 Yes   No   N/A 

2.8.3. Digital values shall round off to the nearest minimum unit that can 
be indicated or recorded. 

 Yes   No   N/A 

2.8.4. When a digital zero display is provided, the zero indication shall 
consist of at least one digit to the left and all digits to the right of 
the decimal point. 

 Yes   No   N/A 

2.9. Agreement of indications shall be checked for several deliveries. The 
totalizer shall be checked for accuracy and agreement with individual 
deliveries and with other totalizers in the system. 

 

2.9.1. All digital values of like value in a system agree with one another.  Yes   No   N/A 
2.9.2. Digital values coincide with associated analog values to the nearest 

minimum graduation. 
 Yes   No   N/A 

2.9.3. Digital values "round off" to the nearest minimum unit that can be 
indicated or recorded. 

 Yes   No   N/A 

2.9.4. The device totalizer shall agree with the total of the individual 
deliveries and with other totalizers in the system. 

 Yes   No   N/A 

Code Reference: G-S.5.2.3. Size and Character 
Digits used for comparable values must be uniform in size and character, but subordinate values may be displayed in 
different and less prominent digits than more significant values. The latter more likely occurs on analog devices. In 
digital indications, the digits are usually of uniform size throughout a particular display. The size of digits may differ 
for different quantities, for example, the quantity and unit price digits may be smaller than the total price digits. 

2.10. Delete this line, nothing here.  
2.11. Indications and recorded representations shall be appropriately portrayed or 

designated. 
 Yes   No   N/A 

Code Reference: G-S.5.2.4. Values Defined 
2.12. Values shall be adequately defined by a sufficient number of figures, words, 

symbols, or combinations, which are uniformly placed so that they do not 
interfere with the accuracy of the reading. 

 Yes   No   N/A 

Code Reference: G-S.5.2.5. Permanence 
2.13. Indications, or recorded representations and their defining figures, words, 

and symbols shall be of such character that they will not tend to easily 
become obliterated or illegible. 

 Yes   No   N/A 
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Code Reference: G-S.5.3. and G-S.5.3.1. Values of Graduated Intervals or Increments 
2.14. Digital indications, and recorded representations shall be uniform in size, 

character, and value throughout any series. Quantity values shall be defined 
by the specific unit of measure in use. 

 Yes   No   N/A 

2.15. Indications shall be uniform throughout any series.  Yes   No   N/A 
2.16. Quantity values shall be identified by the unit of measure.  Yes   No   N/A 

Code Reference: G-S.5.4. Repeatability of Indications 
The quantity measured by a device shall be repeatable within tolerance for the same indication. One condition that 
may create a problem is that the value of the quantity division may be large relative to the tolerance. A delivery must 
be within tolerance wherever the delivery is stopped within the nominal indication of the test draft. Meters that may 
be at the tolerance limit may be out of tolerance at an extreme limit of the nominal quantity indication. 

2.17. When a digital indicator is tested, the delivered quantity shall be within 
tolerance at any point within the quantity-value division for the test draft. 

 Yes   No   N/A 

Code Reference: G-S.5.6. Recorded Representations 
2.18. All recorded values shall be digital. See also G-UR.3.3.  Yes   No   N/A 

Code Reference: G-S.5.7. Magnified Graduations and Indications 
2.19. Magnified indications shall conform to all requirements for graduations and 

indications. Do not think this is needed and intend on removing this section. 
 Yes   No   N/A 

Code Reference: G-S.5.6. Marking, Operational Controls, Indications and Features 
All operational controls, indications, and features shall be clearly and definitely identified. Nonfunctional keys and 
annunciators shall not be marked because their marking implies that the key or annunciator is functional and should 
be inspected or tested by the enforcement official. Keys and operator controls that are visible to a customer in a direct 
sale transaction shall be marked with words or symbols to the extent that they can be understood by the customer and 
aid in understanding the transaction. Keys that are visible only to the console operator need to be marked only to the 
extent that a trained operator can understand the function of each key. 

2.20. All operational controls, indications, and features including switches, lights, 
displays, and push buttons shall be clearly and definitely identified. 

 Yes   No   N/A 

2.21. All dual function (multi-function) keys or controls shall be marked to clearly 
identify all functions. 

 Yes   No   N/A 

2.22. Non-functional controls and annunciators shall not be marked.  Yes   No   N/A 

Code Reference: G-S.7. Lettering, Readability 
2.23. Required markings and instructions shall be permanent and easily read.  Yes   No   N/A 
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Code Reference: G-S.8. Sealing Electronic Adjustable Components and Provision for Sealing of Adjustable 
Components or Audit Trail 

2.24. Electronic adjustable components that affect the performance of a device 
shall provide for an approved means of security (e.g. data change audit trail) 
or for physically applying a security seal. These components include the 
following:  
1. mechanical adjustment mechanism for meters,  
2. the electronic calibration factor and automatic temperature compensator 

for electronic meter registers, 
3. selection of pressure for density correction capability and correction 

values, and   
4. pulser setting and gallon/liter conversion switches when they may 

accidentally or intentionally be used to perpetrate fraud. 

 Yes   No   N/A 

 

The following philosophy and list of sealable parameters applies to provision for sealing all liquid-measuring devices. 

An electronic data audit trail is a means of allowing a weights and measures inspector to review how many times any 
electronic adjustment, which affects the accuracy of a volume measurement has been changed. The information 
contained in the audit trail shall consist of a cumulative and non-destructible number (even if a power failure occurs) 
which increments each time any of the adjustments required to be sealed have been changed. The electronic data audit 
trail information shall be capable of being recalled by the official on the main display of the device. 

As a minimum, devices which use an audit trail to provide security for sealable parameters shall satisfy the following 
criteria and shall use the format set forth in Appendix A of the checklist for Liquid-Measuring Devices. 

Philosophy for Sealing 

Typical Features to Be Sealed 

Principles for Determining Features to Be Sealed 
The need to seal some features depends upon: 

 The ease with which the feature or the selection of the feature can be used to facilitate fraud. AND 
 The likelihood that using the feature will result in fraud not being detected. 
Features or functions which the operator routinely uses as part of device operation, such as setting the unit prices on 
dispensers and maintaining unit prices in price look-up codes stored in memory, are not sealable parameters and shall 
not be sealed. 

If a parameter (or set of parameters) selection would result in performance that would be obviously in error, such as 
the selection of parameters for different countries, then it is not necessary to seal the selection of these features. 

If individual device characteristics are selectable from a "menu" or a series of programming steps, then access to the 
"programming mode" must be sealable.  

Note:  If an audit trail is the only means of security, then the audit trail shall update only after at least one sealable 
parameter has been changed; simply accessing the sealable parameters via a menu shall not update the audit trail. 

If a physical act, such as cutting a wire is required to change a parameter setting and physically repairing the cut is 
required to reactivate the parameter, then this physical repair process would be considered an acceptable way to select 
parameters without requiring a physical seal or an audit trail. 
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Typical Features and Parameters to Be Sealed 

The following provides examples of configuration and calibration parameters that are to be sealed. The examples are 
provided for guidance and are not intended to cover all possible parameters. 

Calibration Parameters: 
Calibration parameters are those parameters whose values are expected to change as a result of accuracy adjustments. 
Examples include the following: 

1. Measuring element adjustments where linearity corrections are used (e.g., flow rate 1 and meter factor 1, flow rate 2 
and meter factor 2, etc.) 

2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 
 

Configuration Parameters:   
Configuration parameters are those parameters whose values are expected to be entered only once and not changed 
after all initial installation settings are made.  Examples include the following. 

1. Octane or other blend setting ratios (optional in Canada at this time.) 
3. Temperature, pressure, density, and other sensor settings for zero, span, and offset values. 
4. Measurement units (in Canada, only if not displayed or printed on the primary register.) 
5. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables. 
6. Liquid density setting (in Canada, only if not displayed or printed on the primary register) and allowable liquid density 

input range. 
7. Vapor pressures of liquids if used in calculations to establish the quantity. 
8. Meter or sensor temperature compensation factors. 
9. False or missing pulse limits for dual pulse systems (Canada only.) 
10. On/off status of automatic temperature, pressure, or density correction. 
11. Automatic or manual data input for sensors. 
12. Dual pulse checking feature status on or off. 
13. Flow control settings (optional in Canada.) 
14. Filtering constants. 
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Liquid Measuring Device Features and Parameters 
Typical Features or Parameters to be 

Sealed 
Typical Features or Parameters NOT 

Required to be Sealed 
 Measuring Element Adjustment 
 (both mechanical and electronic) 
 Linearity Correction Values 
 Measurement Units (e.g., gallons to liters) 
 Octane Blend Setting for Retail Motor Fuel 

Dispensers 
 Any Tables or Settings Accessed by the 

Software or Manually Entered to Establish the 
Quantity (e.g., specific gravity, pressure, etc.) 

 Density Ranges 
 Pulsers 
 Single Pick-up (magnetic or reluctance) 
 Temperature Probes and Temperature Offsets in 

Software 
 Pressure and Density Sensors and Transducers 
 Flow Control Settings (e.g., flow rates for slow-

flow start, quantity for slow-flow start and stop) 
 Temperature Compensating Systems (on/off) 
 Differential Pressure Valves 
 As a point of clarification, the flow control 

settings referenced above are those controls 
typically incorporated into the installations of 
large-capacity meters (wholesale meters.) The 
reference does not include the point at which 
retail motor fuel dispensers slow product flow 
during a prepaid transaction to enable the 
dispenser to stop at the preset amount. 

 Analog-to-Digital Converters 
 Quantity Division Value (display resolution) 
 Double Pulse Counting 
 Communications 

Note: The above examples of adjustments, parameters, and features to be sealed are to be considered "typical" or 
"normal." This list may not be all inclusive. Some parameters other than those listed, which affect the metrological 
performance of the device, must be sealed. If listed parameters or other parameters, which may affect the metrological 
function of the device, are not sealed, the manufacturer must demonstrate that all settings comply with the most stringent 
requirements for the application of the device (e.g., the parameter does not affect compliance with NIST Handbook 44.) 

Category 1 Devices (Devices with No Remote Configuration Capability): 
 Required markings and instructions shall be permanent and easily read.  Yes   No   N/A 
 The device is sealed with a physical seal or it has an audit trail with two event 

counters (one for calibration, the second for configuration). 
 Yes   No   N/A 

 A physical seal must be applied without exposing electronics.  Yes   No   N/A 
 Event counters are non-resettable and have a capacity of at least 000 to 999.  Yes   No   N/A 
 Event counters increment appropriately.  Yes   No   N/A 
 The audit trail information must be capable of being retained in memory for at least 

30 days while the device is without power. 
 Yes   No   N/A 

 Accessing the audit trail information for review shall be separate from the 
calibration mode. 

 Yes   No   N/A 

 Accessing the audit trail information must not affect the normal operation of the 
device. 

 Yes   No   N/A 
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Category 2 Devices (Devices with Remote Configuration Capability but Controlled by Hardware): 
 The physical hardware enabling access for remote communication must be on- site.  Yes   No   N/A 
 The physical hardware must be sealable with a security seal, OR  Yes   No   N/A 
 The device must be equipped with at least two event counters: one for calibration, 

the second for configuration parameters. 
 Calibration parameters event counter 
 Configuration parameters event counter 

 Yes   No   N/A 

 Adequate provision must be made to apply a physical seal without exposing 
electronics. 

 Yes   No   N/A 

 Event counters are non-resettable and have a capacity of at least 000 to 999.  Yes   No   N/A 
 Event counters increment appropriately.  Yes   No   N/A 
 Event counters may be located either:  

 at the individual measuring device or 
 at the system controller 

 Yes   No   N/A 

 If the counters are located at the system controller rather than at the individual 
device, means must be provided to generate a hard copy of the information through 
an on-site device.   

 Yes   No   N/A 

 An adequate number (see table below) of event counters must be available to 
monitor the calibration and configuration parameters of each individual device. 

 Yes   No   N/A 

 The device must either: 
 clearly indicate when it is in the remote configuration mode, OR 
 the device shall not operate while in the remote configuration mode. 

 Yes   No   N/A 

 If capable of printing in the calibration mode, it must print a message that it is in the 
calibration mode. 

 Yes   No   N/A 

 The audit trail information must be capable of being retained in memory for at least 
30 days while the device is without power. 

 Yes   No   N/A 

 The audit trail information must be readily accessible and easily read.  Yes   No   N/A 

Minimum Number of Counters Required 
 Minimum Counter(s) Required for 

Devices Equipped with Event Counters 
Minimum Event Counter(s) at System 

Controller 
Only one type of 
parameter accessible 
(calibration or 
configuration) 

One (1) event counter One (1) event counter for each separately 
controlled device, or one (1) event counter, 
if changes are made simultaneously. 

Both calibration and 
configuration 
parameters accessible 

Two (2) event counters Two (2) event counters for each separately 
controlled device, or two (2) or more event 
counters if changes are made to all 
controlled devices simultaneously. 
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Category 3 Devices (Devices with Unlimited Remote Configuration Capability): 
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled though a password. 

 For devices manufactured after January 1, 2001, the device must either:  
 clearly indicate when it is in the remote configuration mode, or  
 the device shall not operate while in the remote configuration mode  

 Yes   No   N/A 

 The device is equipped with an event logger  Yes   No   N/A 
 The event logger automatically retains the identification of the parameter changed, 

the date and time of the change, and the new value of the parameter. 
 Yes   No   N/A 

 Event counters are nonresettable and have a capacity of at least 000 to 999.  Yes   No   N/A 
 The system is designed to attach a printer, which can print the contents of the audit 

trail. 
 Yes   No   N/A 

 The audit trail information must be capable of being retained in memory for at least 
30 days while the device is without power. 

 Yes   No   N/A 

 The event logger must have a capacity to retain records equal to ten times the 
number of sealable parameters in the device, but not more than 1000 records are 
required. 

 Yes   No   N/A 

 The event logger drops the oldest event when the memory capacity is full and a 
new entry is saved. 

 Yes   No   N/A 

 Describe the method used to seal the device or access the audit trail  
information. Is this used? 
      

 

Code Reference: G-UR.1.1. Suitability of Equipment 
A device must be properly designed and have sufficient capacity to be suitable to use in a particular application. A 
device must measure the appropriate characteristics of a commodity to accurately determine the quantity, have the 
necessary components (e.g. vapor eliminator) to eliminate factors that may cause measurement errors during normal 
use, have sufficient capacity to indicate the quantity measured and the associated total price if it is a computing 
device. The meter must have the proper flow rate capacity to operate over the actual flow rates for the application, and 
the device must have a quantity division appropriate for the application. Some specific requirements for device 
characteristics are given in the specific codes for particular devices. Remove? 

2.25. The equipment is suitable for its intended application. Remove?  Yes   No   N/A 
2.26. Equipment shall be suitable for use in the environment in which it will be 

used. Suitability with respect to environment includes the effects of wind, 
weather, temperature variations, and radio frequency interference. A device 
must work and remain accurate under its actual conditions of use. Unless 
specific tests are developed this has no meaning! 

 Yes   No   N/A 
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Simulator Tests:  
All tests shall have a minimum of 10,000 pulses applied to the device for each test. Test with a minimum of two 
API/Density settings. Is this appropriate for all indicator technologies PD, Mass, Mag, etc? 

Product: Meter Factor: K Factor:  
1 Test with liquid temperature between 

55 – 65 degrees F at the 
manufactures rated maximum 
frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

2 Test with liquid temperature between 
55 – 65 degrees F at manufactures 
rated minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

3 Test with liquid temperature below 
35 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

4 Test with liquid temperature below 
35 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

5 Test with liquid temperature above 
100 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

6 Test with liquid temperature above 
100 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity:   This way OR? 
Temperature: 

 Yes   No   N/A 

7 Test with liquid temperature between 
55 – 65 degrees F at the 
manufactures rated maximum 
frequency/pulse rate. 

API Gravity / Density: This way? 
Temperature: 

 Yes   No   N/A 

8 Test with liquid temperature between 
55 – 65 degrees F at manufactures 
rated minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

9 Test with liquid temperature below 
35 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

10 Test with liquid temperature below 
35 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

11 Test with liquid temperature above 
100 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

12 Test with liquid temperature above 
100 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

13  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

14  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

15  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

16  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

17  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 
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Product: Meter Factor: K Factor:  
1 Test with liquid temperature between 

55 – 65 degrees F at the 
manufactures rated maximum 
frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

2 Test with liquid temperature between 
55 – 65 degrees F at manufactures 
rated minimum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

3 Test with liquid temperature below 
35 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

4 Test with liquid temperature below 
35 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

5 Test with liquid temperature above 
100 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

6 Test with liquid temperature above 
100 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity:  
Temperature: 

 Yes   No   N/A 

7 Test with liquid temperature between 
55 – 65 degrees F at the 
manufactures rated maximum 
frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

8 Test with liquid temperature between 
55 – 65 degrees F at manufactures 
rated minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

9 Test with liquid temperature below 
35 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

10 Test with liquid temperature below 
35 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

11 Test with liquid temperature above 
100 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

12 Test with liquid temperature above 
100 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

13  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

14  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

15  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

16  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

17  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 
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Appendix B 
Draft National Type Evaluation Program 

Liquid Measuring Devices – Additional Checklists and Test Procedures 
for Water Meters 

 

Note: Refer to Section L. Field Evaluation and Permanence Tests for Utility Type Water Meters for test procedures specific 
to utility type water meters. 

44. Indicating and Recording Element 

Code Reference: S.1.1.1. General 
44.1. A water meter shall be equipped with a primary indicating element and may 

also be equipped with a primary recording element. Such elements shall be 
visible at the point of measurement or be stored in non-volatile and non-
resettable memory. The display may be remotely located provided it is 
readily accessible to the customer. 

 Yes   No   N/A 

Code Reference: S.1.1.2. Units 
44.2. A water meter shall indicate and record, if the device is equipped to record, 

its deliveries in terms of liters, gallons or cubic feet or binary or decimal 
subdivisions thereof except batch plant meters, which shall indicate 
deliveries in terms of liters, gallons or decimal subdivisions of the liter or 
gallon only. 

 Yes   No   N/A 

Code Reference: S.1.1.3. Value of the Smallest Unit 
44.3. The value of the smallest unit of indicated delivery and recorded delivery, if 

the device is equipped to record, shall not exceed the equivalent of: 
 

44.3.1. 50 L (10 gal or 1 ft3) on utility type meters, sizes 1 in and smaller, 
OR 

 Yes   No   N/A 

44.3.2. 500 L (100 gal or 10 ft3) on utility type meters, sizes 1-1/2 in and 
2 in, OR 

 Yes   No   N/A 

44.3.3. 0.2L (1/10 gal or 1/100 ft3) on batching meters delivering less than 
375 L/min (100 gal/min or 13 ft3/min), OR 

 Yes   No   N/A 

44.3.4. 5 L (1 gal or 1/10 ft3) on batching meters delivering 375 L/min 
(100 gal/min or 13 ft3/min) or more. 

 Yes   No   N/A 

Code Reference: S.1.1.4. Advanced of Indicating and Recording Elements 
44.4. Primary indicating and recording elements shall be susceptible to 

advancement only by the mechanical operation of the device. 
 Yes   No   N/A 

Code Reference: S.1.1.5. Return to Zero 
44.5. If the meter is so designed that the primary indicating elements are readily 

returnable to a definite zero indication, means shall be provided to prevent 
the return of these elements beyond their correct zero position. 

 Yes   No   N/A 

Code Reference: S.1.2.1. Graduation Length 
44.6. Graduations shall be so varied in length that they may be conveniently read.  Yes   No   N/A 
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Code Reference: S.1.2.2. Graduation Width 
44.7. In any series of graduations, the width of a graduation shall in no case be 

greater than the width of the minimum clear interval between graduations, 
and the width of main graduations shall be not more than 50 percent greater 
than the width of subordinate graduations.  Graduations shall in no case be 
less than 0.2 mm (0.008 in) in width. 

 Yes   No   N/A 

Code Reference: S.1.2.3. Clear Interval Between Graduations 
44.8. The clear interval shall not be less than 1.0 mm (0.04 in). If the graduations 

are not parallel, the measurement shall be made: 
 

44.8.1. along the line of relative movement between the graduations at the 
end of the indicator, OR 

 Yes   No   N/A 

44.8.2. if the indicator is continuous, at the point of widest separation of 
the graduations. 

 Yes   No   N/A 

Code Reference: S.1.3.1. Indicator Summary 
44.9. The index of an indicator shall be symmetrical with respect to the 

graduations, at least throughout that portion of its length associated with the 
graduations. 

 Yes   No   N/A 

Code Reference: S.1.3.2. Indicator Length 
44.10. The index of an indicator shall reach to the finest graduations with which it 

is used, unless the indicator and the graduations are in the same plane, in 
which case the distance between the end of the indicator and the ends of the 
graduations, measured along the line of the graduations, shall be not more 
than 1.0 mm (0.04 in). 

 Yes   No   N/A 

Code Reference: S.1.3.3. Indicator Width 
44.11. The width of the index of an indicator in relation to the series of graduations 

with which it is used shall not be greater than: 
 

44.11.1. the width of the widest graduation, AND  Yes   No   N/A 
44.11.2.  the width of the minimum clear interval between graduations. 

When the index of an indicator extends along the entire length of a 
graduation, that portion of the index of the indicator that may be 
brought into coincidence with the graduation shall be of the same 
width throughout the length of the index that coincides with the 
graduation. 

 Yes   No   N/A 

Code Reference: S.1.3.4. Clearance 
44.12. The clearance between the index of an indicator and the graduations shall in 

no case be more than 1.5 mm (0.06 in). 
 Yes   No   N/A 

Code Reference: S.1.3.6. Parallax 
44.13. Parallax effects shall be reduced to the practicable minimum.  Yes   No   N/A 
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 Measuring Elements 45.

Code Reference: S.2.1. Provision for Sealing 
45.1. Adequate provision shall be made for applying security seals in such a 

manner that no adjustment or interchange may be made of: 
 

44.13.1. any measurement elements, AND  Yes   No   N/A 
44.13.2. any adjustable element for controlling delivery rate when such rate 

tends to affect the accuracy of deliveries. 
The adjusting mechanism shall be readily accessible for purposes 
of affixing a security seal. 

 Yes   No   N/A 

 Batching Meters Only 46.

Code Reference: S.2.2.1. Air Elimination 
46.1. Batching meters shall be equipped with an effective air eliminator.  Yes   No   N/A 

Code Reference: S.2.2.2. Directional Flow Valves 
46.2. Valves intended to prevent reversal of flow shall be automatic in operation.  Yes   No   N/A 

 Multi-jet Meter Indication 47.

Code Reference: S.2.3. Multi-jet Meter Indication 
47.3. Multi-jet water meters shall be clearly and permanently marked as such on 

the device or identified on the Certificate of Approval. 
 Yes   No   N/A 
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Appendix C 
Draft National Type Evaluation Program 

Liquid Measuring Devices – Additional Checklists and Test Procedures 
for Hydrogen Gas – Measuring Devices 

 

Note: Refer to Section I. Field Evaluation and Permanence Tests for Mass Flow Meters (All topics with the exception of “Testing 
for Volume Units Only or to Add Volume Units to Existing Certificates”) for test procedures.  

 Indicating and Recording Elements and Recorded Representations 48.

Code Reference: S.1.1. Indicating Elements 
48.1. A device shall be equipped with a primary indicating element that 

continuously displays measurement results relative to quantity and total 
price. 

 Yes   No   N/A 

48.2. Is the device equipped with a primary recording element?  Yes   No   N/A 

Code Reference: S.1.2. Vehicle Fuel Dispensers 
48.3. Dispensers used to fuel vehicles shall be of the computing type and shall 

indicate the mass, the unit price, and the total price of each delivery. 
 Yes   No   N/A 

Code Reference: S.1.1. Indicating Elements and S.2. Operating Requirements 
Primary indicating and recording elements may advance only as a result of the operation of the device. However, 
means shall be provided for readily returning the device to zero. Once the zeroing operation has begun, it shall not be 
possible to return primary indicating elements or primary recording elements beyond the correct zero position. It shall 
not be possible to indicate a value other than the latest measurement, or “zeros” when the zeroing operation has been 
completed. 

48.4. Indicating and recording elements shall advance only by the operation of the 
device (except for clearing the device to zero). 

 Yes   No   N/A 

48.5. During the reset operation, it shall not be possible to return primary 
indicating elements or primary recording elements to any value other than 
zero.   

 Yes   No   N/A 

48.6. During the reset operation, it shall not be possible to indicate a value other 
than the latest measurement, or “zeros” when the zeroing operation has been 
completed. 

 Yes   No   N/A 

Code Reference: G-S.5.1. Indicating and Recording Elements – General  
Indicating elements must be appropriately designed and adequate in amount. Specifically, a device must have 
sufficient display capacity to indicate the quantities and total prices, if it applies in the normal encountered specific 
application. Electronic devices shall either have sufficient display capacity to indicate the normal quantities and 
money values or automatically stop the delivery before exceeding the display capacity of either the quantity or total 
price. This consideration may apply when evaluating a system that may be used in either a truck stop or an automobile 
service station. 

48.7. An electronic digital indicating element shall either:  
48.7.1. Have adequate display capacity for the application, OR  Yes   No   N/A 
48.7.2. Automatically stop the delivery before exceeding the maximum 

quantity or maximum total price that can be indicated. 
 Yes   No   N/A 
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Code Reference: G-S.7. Lettering  
48.8. All required markings and instructions shall be distinct and easily readable 

and shall be of such character that they will not tend to become obliterated 
or illegible. 

 Yes   No   N/A 

Code Reference: G-S.5.2.4. and S.1.3.4. Values Defined 
48.9. Values shall be adequately defined by a sufficient number of figures, words, 

or combinations to include a zero display for all displayed digits to the right 
of the decimal mark and at least one to the left. 

 Yes   No   N/A 

Code Reference: G-S.5.2.2. Digital Indication and Representation and S.2.4.4. Agreement Between Indications  
Basic operating requirements for devices are that: 

 All digital values of like value in a system shall agree. 
 Digital values shall round off to the nearest digital division that can be indicated or recorded. 
 When a digital zero display is provided, the zero indication shall consist of at least one digit to the left and all 

digits to the right of the decimal point. 
For those systems consisting of a console and dispensers and equipped with pre-set quantity, the dispenser must 
deliver at least the pre-set quantity; it cannot deliver less. For example, if the console sends only the money equivalent 
of the pre-set quantity to the dispenser, the dispenser shall deliver at least the pre-set quantity. It may not stop at the 
first quantity amount that will result in mathematical agreement with the money value equivalent of the pre-set 
quantity if the quantity indication is less than the pre-set quantity. Similarly, if a money value is pre-set, the dispenser 
is not properly designed if it always stops at the lowest quantity value that provides mathematical agreement with the 
pre-set money value. 

Tests for agreement of digital values shall be performed in the post pay, prepay money, pre-set quantity modes, and 
power loss. Agreement should be checked at several unit prices including the maximum unit price and with the 
dispenser operating at its maximum flow rate. 

48.10. Digital quantity indications must agree.  Yes   No   N/A 
48.11. Manual quantity entries in invoice billing systems must be identified as 

such. 
 Yes   No   N/A 

48.12. When delivery from a computing device is based upon a pre-set quantity, the 
quantity indicated on the dispenser and any auxiliary device must be equal to 
or greater than the pre-set quantity at the conclusion of the transaction. 

 Yes   No   N/A 

Code Reference: G-S.5.5. Money Values, Mathematical Agreement  
48.13. All total sale money value indications in a computing system are primary 

indications and must agree. 
 Yes   No   N/A 

48.14. Any recorded money-value and any digital money-value indication on a 
computing –type measuring device used in retail trade shall be in 
mathematical agreement with its associated quantity representation or 
indication to the nearest 1 cent of money value. (e.g., within each element, 
the values indicated or recorded must meet the formula) 

 Yes   No   N/A 

48.15. The printed ticket and dispenser money values shall be in mathematical 
agreement to the nearest cent. 

 Yes   No   N/A 

48.16. The quantity, unit price, and total price indications on the console shall be in 
mathematical agreement with the dispenser and printed ticket. 

 Yes   No   N/A 
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48.17. The following applies when a quantity value indicated or recorded by an 
auxiliary element such as a console, ticket printer, or remote customer 
display, is a derived or computed value based on data received from a retail 
vehicle fuel dispenser. 

 

48.17.1. The quantity values indicated or recorded on a console, electronic 
cash register, or other auxiliary indicating or recording element 
may differ, however: 

 

48.17.1.1. All indicated or recorded total money values for an 
individual  sale shall agree, AND 

 Yes   No   N/A 

48.17.1.2. The indicated or recorded quantity, unit price, and 
total sales  price values shall be in mathematical 
agreement. 
 [Quantity x Unit price = Total sales price] to the 
closest cent. 
 Examples: $4.5549 rounds to $4.55 
 $4.5551 rounds to $4.56 
 $4.5550 rounds to either $4.55 or $4.56 

 Yes   No   N/A 

Code Reference: G-S.2.5.1. Auxiliary Elements  
Money value divisions on auxiliary elements such as remote consoles and printers shall be the same as on the primary 
element. Any recorded money value and any digital money value indication on a primary indicator must agree 
mathematically with its associated quantity representation or indication. 

Formula: Unit Price x Indicated quantity = Total Sale 
48.18. Check mathematical agreement of all primary indications (e.g., dispenser, 

console, printer) under the following conditions: 
 

48.18.1. At various flow rates, including maximum and minimum.  Yes   No   N/A 
48.18.2. Closing and reopening the nozzle outlet valve several times during 

delivery. Check mathematical agreement each time flow is halted. 
 Yes   No   N/A 

48.18.3. At several unit prices including the low prices and the maximum 
pricing capability of the computer and when operating at the 
maximum flow rate. 

 Yes   No   N/A 

48.18.4. Turn the dispenser off during delivery with nozzle outlet valve 
open. 

 Yes   No   N/A 

Code Reference: G-S.5.1. Indicating and Recording Elements / General  

Discount Pricing 
NIST Handbook 44 requires that, when a product or grade is offered for sale at more than one unit price through a 
computing device, the selection of the unit price shall be made prior to delivery using controls on the device or other 
customer-activated controls. 

Should the customer elect to use another method of payment following completion of delivery, the console may be 
used to recalculate the total price – provided the dispenser complies with all applicable NIST Handbook 44 
requirements. For example, the customer selects the credit card unit price on the dispenser and dispenses product at 
that unit price. However, the customer discovers that he forgot his credit card and decides to pay cash. In this case, the 
console might be used to calculate the total price at the cash unit price. In keeping with the intent of National 
Conference on Weights and Measures action in 1989 to require dispensers to calculate at all unit prices for which a 
product is offered for sale, it is anticipated that the console would be required to recalculate the new total price using 
the formula (quantity x unit price = total price).  A receipt providing the total quantity, unit price, total computed 
price, and product identity shall be available through a built-in or separate recording element for all transactions 
conducted with point-of-sale systems or devices activated by debit cards, credit cards, and/or cash (Code Reference 
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S.2.6. Recorded Representations, Point of Sale Systems) as the transaction was completed. The recorded and 
displayed total quantity on the receipt and dispenser, respectively, shall agree. 

Selectable Unit Price Capability 
Selectable unit price capability is a design feature that permits the customer to select the unit price for a particular 
transaction at the time of sale. A dispenser may then allow the unit price for a delivery to be selected from two or 
more unit prices. 
 

If the customer selects the unit price at the dispenser (e.g., cash or credit price), the selection may be made at any time 
prior to the start of product flow. The dispenser operating “control” may be activated when the selection is made. A 
system shall not permit a change to the unit price during delivery of product. 

Note: The term "control" generically refers to the handle, flapper, start button, on/off switch, or other mechanism 
used to activate or deactivate the dispenser. 

Code Reference: S.2.5.2. Display of Quantity and Total Price 
After a transaction is completed, the unit price displayed at the dispenser may be changed to a base unit price. 
However, the quantity and total price must be displayed on the face of the dispenser for at least 5 minutes or until the 
next transaction is initiated. Any display of quantity, unit price, and total price that does not mathematically agree 
occurs between transactions. This is permitted (in response to demands of device users) because the displayed values 
between "transactions" are not "significant" relative to the actual delivery process (transaction.) 

The displayed unit price may revert to the base unit price immediately after the completion of a transaction, defined as 
the time the delivery has been terminated and payment has been settled. The payment may be automatic if the delivery 
is to a pre-paid amount. If the sale is prepaid, the delivery is considered terminated after the "control" is in the off 
position or after the nozzle has been returned to the designed hanging position. This will allow the customer adequate 
time to observe that the prepaid amount has been reached. If the delivery stops short or overruns a prepaid amount, 
settling the payment means that money is either refunded or collected from the customer and the transaction is 
"cashed out" by the console operator. 

In the case of invoice billing systems, such as card-lock or key-lock systems which compute the total sale price, it is 
considered not appropriate for the displayed unit price to revert to the base unit price immediately following a 
transaction. Because a receipt for the transaction may not be available, the customer must be allowed an adequate 
period of time following the delivery to record the transaction information. The transaction unit price must be 
displayed for at least 30 seconds, and the total price and the quantity must be displayed for at least 5 minutes 
following the completion of the delivery or the start of the next transaction. The delivery is considered complete after 
the "control" is off or the nozzle has been returned to its designed hanging position. 

Code Reference: S.2.4.1. Unit Price and S.2.4.3. Selection of Unit Price 
48.19. The selected unit price must be made clearly evident on the dispenser.  Yes   No   N/A 
48.20. A dispenser may be equipped with means for selecting more than one unit 

price, provided that the selected unit price cannot be changed after the initial 
flow begins. 

 Yes   No   N/A 
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Code Reference: S.2.5.2. Display of Quantity and Total Price 
48.21. The selected unit price displayed at the dispenser prior to the delivery of 

product must be continuously displayed at the conclusion of the delivery, 
after automatic termination by the dispenser or after manual termination by 
the customer using the controls at the device, until the start of the next 
transaction by whichever occurs first: 

 

48.21.1. Customer initiation of the delivery using the controls at the device, 
OR 

 Yes   No   N/A 

48.21.2. "Authorization/Approval" by the console operator.  Yes   No   N/A 
48.22. When a delivery is completed, the total price and quantity for that 

transaction shall be displayed on the face of the dispenser for at least 5 
minutes or until the next transaction is initiated by using controls on the 
device or other user-activated (e.g., customer-activated) controls. 

 Yes   No   N/A 

48.23. In a system where a base unit price is automatically displayed on the 
dispenser after the completion of a transaction (e.g., product is dispensed 
and payment is settled), the dispenser may display the values for quantity, 
unit price, and total price that do not result in a mathematically correct 
equation. That is provided when the total price value displayed is divided by 
the quantity value displayed, the result is a unit price that is "posted" for a 
particular kind of transaction. 

 Yes   No   N/A 

Credit Card - or Debit Card – Activated Retail Vehicle Fuel Dispenser 
On card-activated retail vehicle fuel dispensers, the customer authorizes the dispenser by inserting the card or swiping 
the card through a slot. On credit card transactions, the customer is typically billed through the same methods as have 
been used for credit transactions handled through a station attendant. On debit card transactions, payment is made 
directly from the purchaser's account by electronic funds transfer. 

48.24. A receipt must be available to the customer at the completion of the 
transaction. The issuance of the receipt may be initiated at the option of the 
customer. 

 Yes   No   N/A 

48.25. The customer receipt must contain the following information:  
48.25.1. The identity (codes may be used) of the product purchased, the 

quantity purchased, the unit price, and the total price. 
 Yes   No   N/A 

48.26. Cash Value Card - A cash value card that is initially encoded with the 
purchase price, authorizing a customer to purchase products up to the current 
cash value of the card. The value of the card is decreased in amounts equal 
to individual transactions. 
Means shall be provided to the customer to determine the initial cash value 
of the card and the remaining cash value prior to and after each transaction. 

 Yes   No   N/A 

48.27. Invoice Billing - Invoice billing is a process in which customers are billed 
for one or more transactions at the end of a billing period. 

 

48.27.1. The date, quantity, unit price, and total price shall be recorded and 
shall agree with the indications on the dispenser. 

 Yes   No   N/A 

48.27.2. All displayed transaction information must be shown for at least 
30 seconds after completing a delivery or starting the next 
transaction. The delivery is considered complete after the "control" 
is off or after the nozzle has been returned to its designed hanging 
position. 

 Yes   No   N/A 
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Code Reference: S.1.3.1. Primary Elements / Units 
48.28. A hydrogen gas-measuring device shall indicate, and record if the device is 

equipped to record, its deliveries in kilograms or decimal multiples or 
submultiples of the kilogram. 

 Yes   No   N/A 

Code Reference: S.1.3.2. Numerical Value of Quantity-Divisions and S.1.3.3. Maximum Value of Quantity-
Value Divisions 

48.29. The value of the scale division for the indicating and recording element must 
be in values of 1, 2, or 5 and uniform throughout the series. The maximum 
value of the quantity-value division shall not be greater than 0.5 % of the 
minimum measured quantity. 

 Yes   No   N/A 

Code Reference: S.1.4. Value of Smallest Unit 
48.30. The value of the quantity division shall not exceed the equivalent of 0.001 

kg on devices with a marked maximum flow rate of 30 kg/min or less. 
 Yes   No   N/A 

48.31. The value of the quantity division shall not exceed the equivalent of 0.01 kg 
on devices with a marked maximum flow rate greater than 30 kg/min. 

 Yes   No   N/A 

Code Reference: S.2.7.; Indication of Delivery and S.3.5. Pressurizing the Discharge Hose 
48.32. Retail devices shall automatically show their initial zero condition and 

amount delivered up to the nominal capacity of the device. The 
measurement, indication of delivered quantity, and the indication of total 
sales price shall be inhibited until the fueling position reaches conditions 
necessary to ensure the delivery starts at zero. 

 Yes   No   N/A 

Test Method: 
2. Remove nozzle from dispenser and connect to test cylinder. Test cylinder initial pressure should not be greater 

than 2.5 MPa (360 psig) and should not be less than 2 MPa (290 psi) to simulate an actual delivery. 
3. Turn nozzle valve from "OFF" to "FILL" position. 
4. Empty discharge hose. 
5. Turn nozzle valve to "OFF" position 
6. Activate dispenser. 

48.33. Dispenser indications shall not advance.  Yes   No   N/A 

 

Code Reference: S.2.3. Provisions for Power Loss and S.2.3.1. Transaction Information 
Even if power fails during a delivery, it is still necessary to correctly complete all transactions in progress at the time 
of the power failure. Quantity and total sales price information shall be recallable for at least 15 minutes after the 
power failure. The information may be recalled at the dispenser or at the console if the console indications are 
accessible to the customer. Operator information, such as fuel and money value totals, shall be retained in memory 
during a power failure. The operator information is not required to be recallable during the power failure, but shall be 
recallable after power is restored. Test to determine if the indications are accurate when the delivery is continued after 
a power failure. 

Note: For remote controllers (e.g., cash register, console, etc.) which have the capability to retain information 
pertaining to a transaction (e.g., stacked completed sales.) If the information cannot be recalled at the dispenser 
following a power outage, means (e.g., uninterruptible power supply or other means) must be provided to enable the 
transaction information to be recalled and verified for at least 15 minutes following a power outage. 
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Code Reference: S.2.3.2. User Information 
48.34. The quantity and total sales price shall be recallable for 15 minutes after the 

power failure. 
 Yes   No   N/A 

48.35. The quantity and total sales price values shall be correct if the power fails 
between deliveries. 

 Yes   No   N/A 

48.36. The quantity and total sales price values shall be correct if the delivery is 
continued after a power failure. 

 Yes   No   N/A 

48.37. The operator's information shall be retained in memory during a power 
failure. 

 Yes   No   N/A 

48.38. Remote controllers which stack completed sales must have a means to 
enable the transaction information to be recalled and verified for at least 15 
minutes. 

 Yes   No   N/A 

Code Reference: S.2.1. Return to Zero 
The primary indicating and recording elements of a retail device shall readily return to a definite zero indication. Key-
lock and other self-operated devices must have a zero-return indicating element, but they are not required to have the 
recording element return to zero. These devices may be equipped with cumulative recording elements. The primary 
indicating and recording elements shall not go beyond their correct zero position.  

48.39. Does the device have a primary recording element?  Yes   No   N/A 
48.40. The indicating and recording elements of a retail device shall be readily 

returnable to a definite zero indication. 
 Yes   No   N/A 

48.41. Key-lock and self-operated devices shall have an indicating element that 
return to zero. 

 Yes   No   N/A 

48.42. Does the device have:  
48.42.1. A cumulative indicating element?  Yes   No   N/A 
48.42.2. A cumulative recording element?  Yes   No   N/A 

48.43. Primary indicating and recording elements shall not go beyond their correct 
zero position. 

 Yes   No   N/A 

Code Reference: S.2.4. Display of Unit Price and Product Identity 
A computing or money-operated device shall have a means on the face of the device for displaying the unit price at 
which it is set to compute or deliver and for posting the product identity. When a product is offered for sale at more 
than one unit price from a device, then all of the unit prices at which that product is offered for sale shall be displayed 
or shall be capable of being displayed on the dispenser using controls available to the customer prior to the delivery of 
the product. The unit price shall be expressed as a decimal value in dollars.  

 
Code Reference: S.2.4.1. Unit Price, S.2.4.2. Product Identity and S.2.4.3. Selection of Unit Price 

48.44. Means shall be provided to display the unit price on each face of the device.  Yes   No   N/A 
48.45. Means shall be provided to post on each side of the device the identity of the 

dispensed product. 
 Yes   No   N/A 

48.46. When a product is offered for sale at more than one unit price from a device, 
then all of the unit prices at which that product is offered for sale: 

 

48.46.1. Shall be displayed prior to the delivery of the product, OR  Yes   No   N/A 
48.46.2. Shall be capable of being displayed on the dispenser using controls 

available to the customer. 
 Yes   No   N/A 

48.46.3. A system shall not permit a change to the unit price during 
delivery of product. 

 Yes   No   N/A 



NTEP 2012 Interim Agenda 
Appendix C – NTETC Measuring Sector Meeting Summary 
Appendix C – Draft NTEP Liquid Measuring Devices – Additional Checklists and Test Procedures for Hydrogen Gas – Measuring Devices 

NTEP – C / C8 

Note: It is not necessary to simultaneously display all of the unit prices, provided the 
dispenser complies with NIST Handbook 44 section S.2.4.1. 

a. The unit prices for each product and price level may be: 

b. Displayed simultaneously for all products, 

c. Displayed simultaneously for each product separately, OR 

d. Displayed individually in a unit-price display only if controls permit the customer to 
sequence the display through the unit prices for each and every product. 

48.47. The unit price shall be expressed in dollars and decimals of dollars using a 
dollar sign.  A common fraction shall not appear in the unit price, (e.g., 
$4.29 not $4 29/100). 

 Yes   No   N/A 

Code Reference: S.2.5.2. Display of Quantity and Total Price 
48.48. When a delivery is completed on a computing device, the total price and 

quantity for that transaction shall be displayed on the face of the dispenser 
for at least 5 minutes or until the next transaction is initiated by using 
controls on the device or other customer-activated controls. 

 Yes   No   N/A 

Note: The displayed unit price may revert to a base unit price immediately after the 
completion of a transaction, defined as the time the delivery has been terminated and payment 
has been settled. Any display of quantity, unit price, and total price that does not 
mathematically agree occurs between transactions and is permitted (in response to demands 
of device users) because the displayed values between "transactions" are not "significant" 
relative to the actual delivery process (transaction.) 

 Computing 49.

Code Reference: S.2.5. Money-Value Computations 
A hydrogen gas dispenser used to fuel vehicles shall be capable of computing total sale prices for all unit prices and 
for all deliveries within the range of measurement or computing capacity. 

49.1. A retail computing device shall compute total sale prices for all quantities 
and unit prices within the range of its quantity and computing capacities. 

 Yes   No   N/A 

Code Reference: S.2.4.4. Agreement between Indications 
48.49. All quantity, unit price, and total price indications shall agree.  Yes   No   N/A 

Code Reference: S.2.5.1. Auxiliary Elements 
48.50. All indicated money value divisions and quantity value divisions on 

auxiliary elements shall be identical with those of the primary element. 
 Yes   No   N/A 
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 Recorded Representations, Point of Sale Systems, and Printed Receipt 50.

A printed receipt shall be available through a built-in or separate recording element for transactions conducted with 
point-of-sale systems or devices activated by debit cards, credit cards, and/or cash. The printed receipt shall contain 
the following information for products delivered by the dispenser. 

Code Reference: S.2.6. Recorded Representations, Point of Sale Systems 
50.1. A printed receipt shall be available for devices activated by debit cards, 

credit cards, and/or cash. The printed receipt: 
 

50.1.1. Shall contain the total  mass of the delivery;  Yes   No   N/A 
50.1.2. Shall contain the unit price;  Yes   No   N/A 
50.1.3. Shall contain the total computed price; and,  Yes   No   N/A 
50.1.4. Shall contain the product identity by name, symbol, abbreviation, 

or code number. 
 Yes   No   N/A 

Code Reference: S.6. Printer 
50.2. Printed information must agree with the indications on the dispenser.  

50.2.1. Printed values shall be clearly defined.  Yes   No   N/A 

Code Reference: S.6.1. Printed Receipt 
50.3. Any delivered, printed quantity  

50.3.1. Shall include an identification number, and;  Yes   No   N/A 
50.3.2. Shall include the time and date, and;  Yes   No   N/A 
50.3.3. Shall include the name of the seller.  Yes   No   N/A 

 Design of Measuring Elements and Measuring Systems 51.

Code Reference: S.3.1. Maximum and Minimum Flow-Rates 
51.1. The ratio of the maximum to minimum flow-rates for devices measuring 

gases shall be 10:1 or greater. 
 Yes   No   N/A 

Code Reference: S.3.2. Adjustment Means 
51.2. Means shall be provided to change the ratio between the indicated quantity 

and the quantity of gas measured by the assembly. 
 

51.2.1. A bypass on the measuring assembly shall not be used for these 
means. 

 Yes   No   N/A 

Code Reference: S.3.2.1. Discontinuous Adjustment Means 
51.3. When the adjusting means changes the ratio between the indicated quantity 

and the quantity of measured gas in a discontinuous manner, the consecutive 
values of the ratio shall not differ by more than 0.1%. 

 Yes   No   N/A 
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Code Reference: S.3.3. Provision for Sealing 
Measuring elements shall be designed with adequate provisions to prevent changes from being made to the measuring 
element or the flow rate control (if the flow rate control affects the accuracy of deliveries) without evidence of the 
change being made. These provisions can be an approved means of security (e.g., data change audit trail) or 
physically applying a security seal which must be broken before adjustments can be made. When applicable, the 
adjusting mechanism shall be readily accessible for the purposes of affixing a security seal. 

51.4. A measuring element shall have provisions for either:  
51.4.1. Applying a physical security seal, OR  Yes   No   N/A 
51.4.2. An approved means of security (e.g., data change audit trail) so 

that no changes may be made to its adjustable components. 
 Yes   No   N/A 

51.5. Any adjustable element controlling the delivery rate shall provide for sealing 
or other approved means of security (e.g., data audit trail) if the flow rate 
affects the accuracy of deliveries. 

 Yes   No   N/A 

51.6. When applicable, the adjusting mechanism shall be readily accessible for the 
purposes of affixing a security seal. 

 Yes   No   N/A 

51.7. Audit trails shall use the format set forth in the Common and General Code 
Criteria section of this checklist (Code Reference G-S.8 LMD-23) and in 
Appendix A, Philosophy for Sealing. 

 Yes   No   N/A 

51.8. Retail vehicle fuel dispensers with remote configuration capabilities shall be 
sealed according to Table S.3.3. of NIST HB 44 Section 3.39 Hydrogen 
Gas-Measuring Devices – Tentative Code and according to Appendix A, 
Philosophy for Sealing. 

 Yes   No   N/A 

51.9. An automatic means to determine and correct for changes in product density 
due to changes in temperature, pressure, and composition, shall be 
incorporated in any hydrogen gas-measuring system that is affected by 
changes in the density of the product being measured. 

 Yes   No   N/A 

Code Reference: S.3.6. Zero-Set-Back Interlock, Retail Vehicle Fuel Devices 
The zero-set-back interlock on a dispenser is critical to prevent fraudulent practices. A retail vehicle fuel device shall 
have an effective automatic interlock such that once the dispenser shuts off, it cannot be restarted without resetting the 
indicating element to zero. This requirement also applies to the recording element if one is present. The dispenser 
shall be designed so that the starting lever must be in the shut-off position and the interlock engaged before the 
discharge nozzle can be returned to its designed hanging position. If a single pump supplies more than one dispenser, 
then each dispenser shall have an automatic control valve that prevents product from being delivered by a dispenser 
until its indications have been set to zero. 

51.10. After the device is turned off by moving the lever that stops the flow, a 
subsequent delivery shall be prevented until the indicators (and recording 
element if present) have returned to their correct zero positions. 

 Yes   No   N/A 

51.11. The starting lever shall be in shut off position and zero-set-back interlock 
engaged before the nozzle can be returned to its designed hanging position. 
That is any position where the tip of the nozzle is placed in its designed 
receptacle and the lock can be inserted. 

 Yes   No   N/A 

51.12. If more than one dispenser is connected to a single source, an automatic 
control valve shall prevent fuel from being delivered until the indicating 
elements have been returned to their correct zero position and engaged. 

 Yes   No   N/A 

51.13. The use of the interlock shall be effective under all conditions when any 
control on the console, except a system emergency shut-off, is operating and 
after any momentary power failure. 

 Yes   No   N/A 
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 Discharge Lines and Valves 52.

Code Reference: S.4.1. Diversion of Measured Product 
52.1. No means shall be provided by which any measured product can be diverted 

from the measuring device. 
 Yes   No   N/A 

Code Reference: S.4.2. Directional Flow Valves 
52.2. Valves intended to prevent the reversal of flow shall be automatic in 

operation. 
 Yes   No   N/A 

Code Reference: S.4.3. Other Valves 
52.3. Check valves and closing mechanisms that are not used to define the 

measured quantity shall have relief valves (if necessary) to dissipate any 
abnormally high pressure that may arise in the measuring assembly. 

 Yes   No   N/A 

 Markings 53.

Code Reference: S.5. Marking Requirements 
53.1. A measuring system shall be conspicuously, legibly, and indelibly marked 

with: 
 

53.1.1. Pattern approval mark (e.g., type approval number);  Yes   No   N/A 
53.1.2. Name and address of the manufacturer or his trademark and, 

required by the weights and measures authority, the manufacturer's 
identification mark in addition to the trademark; 

 Yes   No   N/A 

53.1.3. Model designation or product name selected by the manufacturer;  Yes   No   N/A 
53.1.4. Non-repetitive serial number;  Yes   No   N/A 
53.1.5. Accuracy class of the meter as specified by the manufacturer 

consistent with Table T.2. Accuracy Classes and Tolerances for 
Hydrogen Gas-Measuring Devices; 

 Yes   No   N/A 

53.1.6. Maximum and minimum flow rates in kilograms per unit of time;  Yes   No   N/A 
53.1.7. Maximum working pressure;  Yes   No   N/A 
53.1.8. Applicable temperature range if other than - 10 °C to +50 °C;  Yes   No   N/A 
53.1.9. Minimum measured quantity (MMQ.);  Yes   No   N/A 
53.1.10. Product limitations (such as fuel quality) if applicable.  Yes   No   N/A 

Code Reference: S.5.1. Location of Marking Information; Retail Vehicle Fuel Dispensers 
53.2. The marking information required in the General Code, Paragraph G-S.1. 

Identification shall appear as follows: 
 

53.2.1. Within 60 cm (24 in) to 150 cm (60 in) from the base of the 
dispenser, 

 Yes   No   N/A 

53.2.2. Either internally and/or externally provided the information is 
permanent and easily read and accessible, AND 

 Yes   No   N/A 

53.2.3. On a portion of the device that cannot be readily removed or 
interchanged (e.g., not on a service access panel.). 

 Yes   No   N/A 

Note: The use of a dispenser key or tool to access internal marking information is permitted 
for retail hydrogen-measuring devices. 

  



NTEP 2012 Interim Agenda 
Appendix C – NTETC Measuring Sector Meeting Summary 
Appendix C – Draft NTEP Liquid Measuring Devices – Additional Checklists and Test Procedures for Hydrogen Gas – Measuring Devices 

NTEP – C / C12 

 Totalizers 54.

Code Reference: S.7. Totalizers for Retail Vehicle Fuel Dispensers 
54.1. Vehicle fuel dispensers shall be equipped with a non-resettable totalizer for 

the quantity delivered through each separate measuring device. 
 Yes   No   N/A 

 Minimum Measured Quantity 55.

Code Reference: S.8. MMQ 
55.1. The minimum measured quantity shall satisfy the conditions of use of the 

measuring system as follows: 
 

55.1.1. An MMQ not exceeding 0.5 kg for measuring systems with 
maximum flow rate less than or equal to 4 kg/min, OR 

 Yes   No   N/A 

55.1.2. An MMQ not exceeding 1.0 kg for measuring systems with 
maximum flow rate greater than 4 kg/min but not greater than 12 
kg/min. 

 Yes   No   N/A 

 Card-Activated Hydrogen Gas-Measuring Devices 56.

Code Reference: G-S.2. Facilitation of Fraud 
There is great concern regarding the potential for accidental or intentional fraud when card-activated systems are used 
in service stations, especially because bank-card-activated systems give direct access to bank accounts. The following 
criteria and test procedures apply to card-activated retail vehicle fuel dispensers. 

A card-activated system shall authorize the dispensing of product for not more than three minutes of the time between 
authorization and “control” on at the dispenser. It shall properly record transactions on the appropriate card account. 

When a card-activated system is subjected to power loss of greater than 10 seconds, the dispenser shall deauthorize. 
Because systems may be installed with separate power lines to the console, card reader, and dispenser, the different 
parts of the system should be tested with power failures to evaluate the potential for accidental or intentional errors. 
The appropriate device response depends upon when the power loss occurs during the delivery sequence. 

Note: The term "control" generically refers to the handle, flapper, start button, on/off switch, or other mechanism 
used to activate or deactivate the dispenser. 

56.1. The dispenser must de-authorize in not more than three minutes if the pump 
"control" is not turned on. 

 Yes   No   N/A 

56.2. If the time limit to deactivate a dispenser is programmable, it shall not 
accept an entry greater than three minutes. 

 Yes   No   N/A 

56.3. When a power loss greater than 10 seconds occurs after the pump "control" 
is on, the dispenser must de-authorize. 

 Yes   No   N/A 

56.4. When there is a loss of power, but the dispenser "control" is not on, the 
dispenser must de-authorize in not more than three minutes. 

 Yes   No   N/A 
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 Test Methods for Card-Activated Retail Vehicle Fuel Dispensers 57.

57.1. Authorize the dispenser and, with the pump "control" on, interrupt power to 
any part (or all) of the system. The pump should de-authorize immediately. 

 

57.1.1. Authorize with a card and turn the "control" on. Power down 
briefly, then restore power. Try to dispense product: the dispenser 
must not dispense because the power failure should have de-
authorized the dispenser. 

 Yes   No   N/A 

57.2. Authorize the dispenser using a card (leaving control off); wait more than 
three minutes, and try to start the dispenser. It should not start because the 
authorization should have timed out. 

 Yes   No   N/A 

57.2.1. Authorize with a card, but do not turn the "control" on. Power 
down for more than three minutes, and then restore power. Try to 
dispense product; the dispenser should have "timed-out" and not 
dispense. 

 Yes   No   N/A 

57.2.2. Authorize and dispense with card #1. Allow the system to time out 
and de-authorize (if it does). Do not turn off the "control." 
Authorize and dispense with card #2. The transactions shall be 
properly recorded for each card. 

 Yes   No   N/A 

57.2.3. Authorize with card #1. Turn the "control" on, then off. Authorize 
with card #2.  Dispense product and complete the delivery. Check 
the printed receipt to verify that the delivery has been properly 
charged to card #2 

 Yes   No   N/A 

57.2.4. Turn the dispenser "control" on, and use a card to authorize the 
dispenser. Turn the "control" off. After a period of 15 seconds, 
turn the "control" on. Try to deliver product; the dispenser must 
not dispense. 

 Yes   No   N/A 

57.2.5. Authorize with card #1 (do not turn the "control" on) and interrupt 
power for at least 10 seconds. This should de-authorize the 
dispenser. Resupply power; turn the "control" on; try to dispense. 
The dispenser shall not deliver product. 

 Yes   No   N/A 

57.2.6. Authorize with card #1 (turn the "control" on) and interrupt power 
for at least 10 seconds. This should de-authorize the dispenser. 
Resupply power; turn the "control" on; try to dispense. The 
dispenser shall not deliver product. 

 Yes   No   N/A 

Note: This test is not required if the device under test complies with paragraph 10.1. 

48.50.1. Authorize a dispenser with card #1, but do not turn the dispenser 
"control" on. Try to authorize the same dispenser with card #2; it 
should not be accepted until after the 3 minute time-out. 

 Yes   No   N/A 

57.3. Attempt to override or confuse the card system by varying the length of time 
the card is in the slot, (e.g., vary the "swipe" times) and pushing all other 
keys on the keypad during each step of the authorization process. 

 Yes   No   N/A 

 

  



NTEP 2012 Interim Agenda 
Appendix C – NTETC Measuring Sector Meeting Summary 
Appendix C – Draft NTEP Liquid Measuring Devices – Additional Checklists and Test Procedures for Hydrogen Gas – Measuring Devices 

NTEP – C / C14 

 Cash Activated Hydrogen Gas-Measuring Devices 58.

The following criteria and test procedures apply to cash-activated retail vehicle fuel dispensers. Tests using various 
denominations of bills accepted by the cash acceptor should be performed. 

Certificates of Conformance will cover the use of the cash acceptor option at both attended and unattended stations. 
Cash Acceptors which are used at unattended locations must meet the marking requirements of paragraph G-UR.3.4. 
Responsibility, Money-Operated Devices shall be clearly and conspicuously displayed on the device or immediately 
adjacent to the device information detailing the return of monies paid when the product cannot be obtained. 

Even if power is interrupted during a delivery, it is still necessary to correctly complete all transactions in progress at 
the time of the power interruption. In the event of a power loss, the information needed to complete any transaction in 
progress at the time of the power loss (such as the quantity and unit price, sales price, or amount of money already 
inserted into the cash acceptor) shall be determinable for at least 15 minutes at the dispenser or at the console or 
journal printer if the console or journal printer is accessible to the customer. 

All portions of the transaction must be accounted for in order to complete the transaction. This information includes 
the following: (1) the total amount of money that was inserted into the device prior to the power interruption, (2) the 
amount of product already dispensed (which should be available from the dispenser and which must comply with the 
requirements of S.2.3. Provision for Power Loss, (3) and any bill that has been inserted but has not yet been 
recognized by the cash acceptor. 

Note: For bills that have not yet been drawn into the cash acceptor to the point that the bill is no longer visible, it is 
assumed that the information on the bill denomination can be obtained from visual examination. 

Various methods may be used to recall specific portions of the transaction depending on how the basic system 
operates. For example, systems that can print a record of the amount fed into the machine as each bill is fed into the 
device maintain an ongoing record of bills recognized by the system. Other systems may not print a receipt until the 
end of the transaction, so the information is recalled on a journal printer accessible to the customer or can be recalled 
on the cash acceptor display. 

Check to see what happens when the power is interrupted at different points of the transaction. Note what occurs at 
the points where power is interrupted, what information is provided to the customer on the receipt, audibly and 
visually in the form of instructions or error messages. Because systems may be installed with separate power lines to 
the console, card reader, and dispenser may be installed, tests should be run with power interruptions to different parts 
of the system to evaluate the potential for accidental or intentional errors. The appropriate device response depends 
upon when the power loss occurs during the delivery sequence. 

Code Reference: S.2.3. Provisions for Power Loss 
58.1. Systems with Battery Back-up or Uninterruptible Power Supply or 

Equivalent - Some systems are equipped with a battery back-up or an 
uninterruptible power supply (or equivalent) which allows a transaction to 
continue in the event of a power loss. For such systems, the transaction in 
progress at the time of a power interrupt must continue as if no power 
interruption had occurred (or comply with the requirements for systems not 
equipped with a battery back-up.) That is, all bills (including bills being fed 
into the device at the time of the power loss) must be correctly accounted 
for, and the quantity and total sale amounts must be mathematically correct. 
Check these systems by interrupting power at several points in the 
transaction to ensure that all information (total price, quantity, mathematical 
agreement, and total dollar amount inserted by the customer) is accounted 
for correctly. 

 Yes   No   N/A 
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All Other Systems:  
To check the operation of systems not equipped with a battery backup, uninterruptible power supply, or equivalent, 
interrupt power as described below. As noted earlier, if separate power lines supply different components in the 
system, interrupt power to different parts of the system. 

58.2. When one or more bills has been accepted and registered by the device, but 
product has not yet been dispensed, at least one of the following criteria 
must be met to ensure that this information can be recalled in the event of a 
power interruption: 

 

58.2.1. The denomination of the bill must be printed by the printer on the 
device as the device recognizes the bill. (The printed receipt must 
be available to the customer.) 

 Yes   No   N/A 

58.2.2. The denomination of each bill must be printed by a journal or 
other printer accessible to the customer as each bill is recognized 
by the device. 

 Yes   No   N/A 

58.2.3. The running total display must be capable of being recalled for at 
least 15 minutes. 

 Yes   No   N/A 

58.2.4. Means provided to enable the customer to retrieve the money 
inserted into the device (e.g., a button which can be used during a 
power interruption to eject the money inserted by the customer.) 

 Yes   No   N/A 

58.2.5. Other means used to provide a visual or printed record of the total 
amount of money accepted by the device. 

 Yes   No   N/A 

58.3. There is a brief period of time during which a bill has been accepted by the 
cash acceptor but has not yet been recognized by the device. The following 
criteria must be met to ensure that this information can be recalled in the 
event of a power failure. 

 

58.3.1. Means provided to enable the attendant or customer to retrieve the 
bill (for example, a button which can be used during a power 
interruption to eject the bill or if the cash acceptor box can be 
removed by the attendant and the bill retrieved.) 

 Yes   No   N/A 

Note: There may be a space of time in which a bill can be caught partially in and out of the cash acceptor during a 
power interruption. In such a case, if the denomination of the bill is visible to the customer and attendant, this is 
sufficient to provide information about the bill being fed into the device at the time of the power interruption. The 
cash acceptor must comply with the other applicable items noted above. 

It is expected that the retail vehicle fuel dispenser will comply with paragraph S.2.3. Provision for Power Loss; and 
the information on the product already dispensed can be recalled through this portion of the system. 

58.4. Power should be interrupted at different points in the transaction to 
determine that all transaction information can be recalled in the event of a 
power interruption including combinations of the following: 

 

58.4.1. After one bill has been inserted.  Yes   No   N/A 
58.4.2. After several bills have been inserted  Yes   No   N/A 
58.4.3. While a bill is being inserted.  Yes   No   N/A 
58.4.4. After a bill has been inserted but not yet recognized.  Yes   No   N/A 
58.4.5. After a bill(s) has been inserted and recognized, but the on/off 

control is still in the "off" position. 
 Yes   No   N/A 

58.4.6. After a bill(s) has been inserted and recognized, the on/off control 
is in the "on" position, but no product has been dispensed. 

 Yes   No   N/A 

58.4.7. After a bill(s) has been inserted and recognized, the on/off control 
is in the "on" position, and product is being dispensed. 

 Yes   No   N/A 
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Code Reference: G-S.5.1. Indicating and Recording Elements, General 
58.5. A running display showing the amount of money fed into the machine must 

be provided. It is not necessary for this information to be displayed once the 
customer initiates delivery. 

 Yes   No   N/A 

Code Reference: S.2.6. Record Representation, Point of Sale Systems 
58.6. A printed receipt must be available to the customer from the device at the 

completion of the transaction. The issuance of the receipt may be initiated at 
the option of the customer. 

 Yes   No   N/A 

58.6.1. The customer receipt must contain the following information:  Yes   No   N/A 
58.6.2. The identity (codes may be used) of the product purchased, the 

quantity purchased, the unit price, and the total price. 
58.6.3. Because the customer must be provided with the option of 

receiving a receipt, at unattended devices the system must not 
accept cash if sufficient paper is not available to complete the 
transaction. 

 Yes   No   N/A 

58.7. The cash acceptor must not initiate a cash transaction if either of the 
following conditions is true: 

 

58.7.1. No paper is in the receipt printer of the cash acceptor.  Yes   No   N/A 
58.7.2. Insufficient paper is available to complete a transaction  Yes   No   N/A 

Code Reference: G-S.6. Marking Operational Controls, Indications, and Features 
2.1. Instructions must be marked on the device to inform the customer how to 

operate the cash acceptor. 
 Yes   No   N/A 

Code Reference: G-S.2. Facilitation of Fraud 
58.8. Means must be provided for the customer to cancel the transaction at any 

point. 
 

58.8.1. The customer has inserted cash, but has not yet dispensed product. 
If the customer cancels the transaction by pressing the cancel key 
(or equivalent key(s)) or by lowering the on/off control, the device 
must either: 

 

58.8.1.1. Be equipped with means for the customer to retrieve 
 the cash  inserted from the device, AND 

58.8.1.2. Automatically issue a printed receipt indicating the 
 amount  tendered and the amount returned, OR 

 Yes   No   N/A 

58.8.1.3. Display instructions (such as "sale terminated, see 
 attendant," "sale terminated, get receipt" or similar 
 wording) for the  customer to see the attendant, AND 

58.8.1.4. Automatically issue a printed receipt showing the 
 amount of cash inserted by the customer, a statement 
 indicating that the sale was terminated, and 
 instructions for the customer to see the attendant. 

 Yes   No   N/A 
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58.8.2. The customer has inserted cash and has started dispensing product. 
If the customer cancels or discontinues the transaction by pressing 
the cancel key (or equivalent key(s)) or lowering the on/off control 
before reaching the total money inserted into the device, the device 
must: 

 

58.8.2.1. Display instructions for the customer to obtain the 
 receipt and to  see the attendant. 

 Yes   No   N/A 

58.8.2.2. Automatically issue a printed receipt showing the 
 amount of cash inserted, the amount dispensed, the 
 balance due to the customer, a statement indicating 
 that the sale was terminated, and instructions for the 
 customer to see the attendant. 

 Yes   No   N/A 

Note: It is acceptable for different messages to be used. This depends upon whether the transaction is terminated by 
use of the cancel key, (e.g., "sale terminated, get receipt" or "sale terminated, see attendant") or by lowering the 
on/off “control” (e.g., "change due, see attendant"). 
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Appendix D 
Draft NCWM Publication 14, Liquid Measuring Devices 2.16. 

 

Sealing - General 
In addition to satisfying the physical security sealing requirement; the presence of a physical seal shall clearly indicate that the 
setup or configuration mode (any mode permitting access to any or all sealable parameters based upon the application of the 
Philosophy for Sealing in NCWM Publication 14) of the device cannot be accessed without additional actions (e.g., removal of a 
jumper, pressing a key or switch, etc.) only possible after the removal of the seal.  

If the use of a physical seal is the only approved method of sealing,; it shall not be possible to apply the physical seal with the 
device in the setup or configuration mode (any mode permitting access to any or all sealable parameters based upon the 
application of the Philosophy for Sealing in NCWM Publication 14) unless the device has a clear indication that the device is in 
this mode.  See the list of acceptable and unacceptable indications below. 

Applicable for Devices Using a Physical Seal 
Technologist:       Remarks:       
Control Number:        
Date:        
Time:        
Temp.: (C)        
RH (%):        
 
Mechanism Used to Enter Calibration / Configuration: 
Jumper  Yes   No   N/A 
Push-button (memory 
switch) 

 Yes   No   N/A 

Toggle / Slide Switch  Yes   No   N/A 
Other (describe in remarks)  Yes   No   N/A 
Meets Requirements  Yes   No   N/A 

 
Mechanism Effective Upon Exit of Calibration / Configuration in Approved Mode  
(when mechanism is properly set according to manufactures specifications)
Jumper  Yes   No   N/A 
Push-button (memory 
switch) 

 Yes   No   N/A 

Toggle / Slide Switch  Yes   No   N/A 
Other (describe in remarks)  Yes   No   N/A 
Meets Requirements  Yes   No   N/A 
Note: Means of entering and exiting the calibration/configuration access mode shall be listed on the NTEP CC. 

 
Indications Representing That the Device is Configured with the Setup or Configuration Mode Enabled  
(i.e., any mode permitting access to any or all sealable parameters) 

This list is not limiting or all-inclusive; other indications may be acceptable. 
Acceptable Clear Indications Indications NOT Acceptably Clear 

Unusable quantity indications 
Example: C100.05E 

C 100.05 gal 

“not NIST Handbook 44” annunciator Any digit in the quantity differentiated by size, shape, or color 
“CAL” Annunciator (single or mixed case) Quantities w/o units 

Example:100.05 
“Set-up” Annunciator (single or mixed case) Flashing Quantity Value 
“Config” Annunciator (single or mixed case) Quantity with No Annunciators Displayed 
 Quantity All Annunciators Displayed 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Test B 
To cover a range of the following products, test 
with one product having a low specific gravity and 
test with a second product having a high specific 
gravity. The Certificate of Conformance will cover 
all products in all product categories listed in the 
table under Test B within the specific gravity range 
tested. 
 Test B does not apply to product categories of liquefied 

gases, compressed liquids, cryogenic liquids or heated 
products. 

Note: Product categories under Test B were 
formerly referred to collectively as "Normal 
Liquids." 

Test F 
To cover a range of the following products, test with one 
product having a specified conductivity. The Certificate of 
Conformance will cover all products with conductivity equal 
to or above the conductivity of the tested liquid. 
 Test F does not apply to product categories of potable 

water, non-potable water, tap water, water mixes of alcohols 
and glycols, fertilizers, suspension fertilizers, liquid feeds, 
clear liquid fertilizers, chemicals or crop chemicals A, B, C, 
or D. 

 Test F does not apply to product categories of liquefied 
gases, or compressed liquids. 

Test C 
To cover a range of products within each product 
category, test with one product having a low viscosity 
and test with a second product having a high viscosity 
within each category. The Certificate of Conformance 
will cover all products in the product category within 
the viscosity range tested. 

Test E 
To cover a range of products within each 
product category, test with one product having 
a low kinematic viscosity and test with a 
second product having a high kinematic 
viscosity within each category. The Certificate 
of Conformance will cover all products in the 
product category within the kinematic viscosity 
range tested.1 

  Product Category: 
Alcohols, Glycols and Water Mixes Thereof (Alc 

Gly) 

Product Category: 
Alcohols, Glycols and Water Mixes Thereof 

(Alc Gly) 
Typical 

Products 
Specific 
Gravity2 
(60 F) 

Product 
Category 

Typical 
Products 

Conductivity 
(micro-

siemens/centimeter) 

Product 
Category 

Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Butanol 0.81 Alc Gly Butanol  Alc Gly Butanol 3.34 Butanol 3.34 
Ethanol 0.79 Alc Gly Ethanol 0.0013 Alc Gly Ethanol 1.29 Ethanol 1.29 
Ethylene 
Glycol 1.19 Alc Gly Ethylene Glycol  Alc Gly Ethylene Glycol 25.5 Ethylene Glycol 25.5 

Isobutyl 0.81 Alc Gly Isobutyl 0.02 Alc Gly Isobutyl 4.54 Isobutyl 4.54 

Isopropyl 0.79 Alc Gly Isopropyl 3.5 Alc Gly Isopropyl 2.78 Isopropyl 2.78 

Methanol 0.80 Alc Gly Methanol 0.44 Alc Gly Methanol 0.64 Methanol 0.64 

Propylene Glycol 1.04 Alc Gly Propylene 
Glycol  Alc Gly Propylene 

Glycol 54 Propylene 
Glycol 54 

Banvel 0.7 – 1.2 CC-A 6 Oil (#5, #6)  FL&O 

Test C 
Product Category: 

Crop Chemicals (Type A) (CC-A) 

Test E 
Product Category: 

Compressed Liquids, Fuels and Refrigerants 
NH3 (Comp liq) 

Herbicides 0.7 – 1.2 CC-A Asphalt  FL&O Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1  
(60 F) Centipoise (cP) 

Paraquat 0.7 – 1.2 CC-A Avgas  FL&O Banvel 4 – 400 Anhydrous 
Ammonia 0.188 

          

                                                           

1 Kinematic viscosity is measured in centistokes. Source for some of the viscosity value information is in the Industry Canada – Measurement Canada "Liquid Products Group, Bulletin V-16-E 
(rev.1), August 3, 1999." 

   
2 The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 C (or 40 F) and 1 atmosphere. The density of water at standard conditions is 

approximately 1000 kg/m3 (or 998 kg/m3). The specific gravity of a gas is the ratio of its density to that of air at standard conditions, usually 4 C (or 40 F) and 1 atmosphere. 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 F) 

Product 
Category 

Typical 
Products 

Conductivity 
(micro-

siemens/centimeter) 

Product 
Category 

Test C 
Product Category: 

Crop Chemicals (Type A) (CC-A) continued 

Test E 
Product Category: 

Compressed Liquids, Fuels and Refrigerants 
NH3 (Comp liq) continued 

Prowl 0.7 – 1.2 CC-A Biodiesel above 
B20  FL&O Typical 

Products 
Reference Viscosity1 

(60 F) Centipoise (cP) 
Typical 

Products 
Reference Viscosity1 

(60 F) Centipoise (cP) 
Round-up 0.7 – 1.2 CC-A Bunker Oil  FL&O Herbicides 4 – 400 Butane 0.19 

Touchdown 0.7 – 1.2 CC-A Cooking Oils  FL&O Paraquat 4 – 400 Ethane  

Treflan 0.7 – 1.2 CC-A Corn Oil  FL&O Prowl 4 – 400 Freon 11 0.313 

Adjuvants 0.7 – 1.2 CC-B Crude Oil  FL&O Round-up 4 – 400 Freon 12 0.359 

Fumigants 0.7 – 1.2 CC-B Diesel Fuel3  FL&O Touchdown 4 – 400 Freon 22 1.99 

Fungicides 0.7 – 1.2 CC-B Fuel Oil 
(#1, #2, #3, #4) 0 FL&O Treflan 4 – 400 Propane 0.098 

Insecticides 0.7 – 1.2 CC-B Gasoline4  FL&O 
Test C 

Product Category: 
Crop Chemicals (Type B) (CC-B) 

Test E 
Product Category: 

Fuels, Lubricants, Industrial and Food Grade 
Liquid oils (FL&O) 

Fungicides 1 – 1.2 CC-C Jet A  FL&O Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Micronutrients 0.9 – 1.65 CC-D Jet A-1  FL&O Adjuvants 0.7 – 100 6 Oil (#5, #6) 66 – 13,000 

Hydrochloric Acid 1.1 Chem Jet B  FL&O Fumigants 0.7 – 100 Asphalt 100 – 5000 

Phosphoric Acid 1.87 Chem JP4  FL&O Fungicides 0.7 – 100 Avgas 1.5 – 6 

Sulfuric Acid 1.83 Chem JP5  FL&O Insecticides 0.7 – 100 Biodiesel above 
B20 10.12 

3-10-30 0.9 – 1.65 Fert JP7 and JP8  FL&O 
Test C 

Product Category: 
Crop Chemicals (Type C) (CC-C) 

Bunker Oil  11,200 

4-4-27 0.9 – 1.65 Fert Kerosene  FL&O Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) Cooking Oils 9.93 

9-18-9 1.32 Fert Light Oil  FL&O Fungicides 20 – 900 Corn Oil 4 

10-34-0 1.39 Fert Lubricating Oils  FL&O 
Test C 

Product Category: 
Crop Chemicals (Type D) (CC-D) 

Crude Oil 3 – 1783 

20% 
Aqua-Ammonia 0.89 Fert Olive Oil  FL&O Typical 

Products 
Reference Viscosity1 

(60 F) Centipoise (cP) Diesel Fuel3 10 

28%, 30% or 32% 1.28 – 1.32 Fert Peanut Oil  FL&O Micronutrients 20 – 1000 Fuel Oil (#1, #2, 
#3, #4) 8 – 88 

          
          
          
          

                                                           

3 Diesel fuel blends (biodiesel with up to 20% vegetable or animal fat/oil.) 
4 Gasoline includes oxygenated fuel blends with up to 15% oxygenate.  
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 F) 

Product 
Category 

Typical 
Products 

Conductivity 
(micro-

siemens/centimeter) 

Product 
Category 

Test C 
Product Category: 
Chemicals (Chem) 

Test E 
Product Category: 

Fuels, Lubricants, Industrial and Food Grade 
Liquid oils (FL&O) continued 

Ammonia Nitrate 1.16 – 1.37 Fert SAE Grades  FL&O Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Clear Liquid 
Fertilizer 1.17 – 1.44 Fert Soy Oil 0 FL&O Hydrochloric 

Acid 0.80 – 1. 0 Gasoline4 0.28 

Nitrogen Solution 1.17 – 1.44 Fert Spindle Oil  FL&O Phosphoric Acid 161 Jet A 1.5 – 6 

N-P-K Solutions 1.2 – 1.4 Fert Sunflower Oil  FL&O Sulfuric Acid 1.49 Jet A-1 1.36 

Urea 1.89 Fert Vegetable Oil 0 FL&O 

Test C 
Product Category: 

Compressed Liquids, Fuels and Refrigerants (Comp 
liq) 

Jet B 1.5 – 6 

6 Oil (#5, #6) 0.9 FL&O Asphalt  Heated Typical 
Products 

Reference Viscosity1  
(60 F) Centipoise (cP) JP4 1.02 

Asphalt  FL&O Bunker C  Heated Anhydrous 
Ammonia 0.188 JP5 1.94 

Avgas  FL&O Carbon Tetra-
Chloride  Solv Cl Butane 0.19 JP7 and JP8 1.82 

Biodiesel 
above B20 0.86 FL&O Methylene-

Chloride  Solv Cl Ethane  Kerosene 1.94 

Bunker Oil  0.99 FL&O Perchloro-
Ethylene  Solv Cl Freon 11 0.313 Light Oil 13.47 

Cooking Oils 0.92 FL&O Trichloro-
Ethylene  Solv Cl Freon 12 0.359 Lubricating Oils 20 – 1000 

Corn Oil 0.91 FL&O Acetates  Solv Gen Freon 22 1.99 Olive Oil 116.8 

Crude Oil 0.79 – 0.97 FL&O Acetone .02 Solv Gen Propane 0.098 Peanut Oil 11 – 110 

Diesel Fuel3 0.84 FL&O Ethylacetate 0.00001 Solv Gen 
Test C 

Product Category: 
Clear Liquid Fertilizers (Fert) 

SAE Grades 192 – 3626 

Fuel Oil 
(#1, #2, #3, #4) 0.9 FL&O Hexane 0 Solv Gen Typical 

Products 
Reference Viscosity1 

(60 F) Centipoise (cP) Soy Oil 90.6 

Gasoline4 0.72 FL&O MEK 0.1 Solv Gen 9-18-0  Spindle Oil  

Jet A  FL&O Toluene 0 Solv Gen 10-34-0 48 Sunflower Oil 90.1 

Jet A-1 0.76 FL&O Xylene 0 Solv Gen 20% Aqua-
Ammonia 1.1 – 1.3 Vegetable Oil 133 

Jet B  FL&O Deionized  Water 28%, 30% or 
32% 31 – 110 

Test E 
Product Category: 

Solvents General (Solv Gen) 

JP4 0.76 FL&O Demineralized  Water Ammonia 
Nitrate 11.22 Typical 

Products 
Reference Viscosity1 

(60 F) Centipoise (cP) 

JP5 0.76 FL&O    Clear Liquid 
Fertilizer 31 – 110 Acetates 0.44 

JP7 and JP8 0.76 FL&O    Nitrogen 
Solution 31 – 110 Acetone 0.34 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 F) 

Product 
Category 

Test D 
To obtain coverage for a product category, test with one 
product in the product category. The Certificate of 
Conformance will cover all products in the category. 
 Test D does not apply to product categories of pure 

alcohols, pure glycol, pure water, solvents chlorinated, 
solvents general, fuels, lubricants, industrial and food grade 
liquid oils. 

 Test D does not apply to product categories of liquefied 
gases, compressed liquids or heated products. 

Test C 
Product Category: 

Clear Liquid Fertilizers (Fert) continued 

Test E 
Product Category: 

Solvents General (Solv Gen) continued 

Kerosene 0.75 FL&O 
Typical 

Products 
Conductivity 

(micro-
siemens/centimeter)

Product 
Category 

Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Light Oil 0.86 FL&O 
Water Mixes of 
Alcohols and 
Glycols 

 Alc Gly N-P-K Solution  Ethylacetate 1.36 

Lubricating Oils 0.80 – 0.90 FL&O Banvel  CC-A Urea 1 Hexane 0.34 

Olive Oil 0.92 FL&O Herbicides  CC-A 

Test C 
Product Category: 

Fuels, Lubricants, Industrial and Food Grade Liquid 
Oils (FL&O) 

MEK 0.45 

Peanut Oil 0.9 – 1.0 FL&O Paraquat  CC-A Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) Toluene 0.62 

SAE Grades 0.9 FL&O Prowl  CC-A 6 Oil (#5, #6) 66 – 13,000 Xylene 0.86 

Soy Oil 0.93 FL&O Round-up  CC-A Asphalt 100  – 5000 

Test A 
The following products must be individually 
tested and noted on the Certificate of 
Conformance. 

Spindle Oil  FL&O Touchdown  CC-A Avgas 1.5 – 6 Typical 
Products

Product 
Category

Sunflower Oil 0.93 FL&O Treflan  CC-A Biodiesel above 
B20 10.12 Banvel CC-A 

Vegetable Oil 0.92 FL&O Adjuvants  CC-B Bunker Oil  11,200 Herbicides CC-A 

Liquid Molasses 1.25 Liq Feed Fumigants  CC-B Cooking Oils 9.93 Paraquat CC-A 
Molasses Plus 
Phos Acid and/or 
Urea (TreaChle) 

1.1 – 1.3 Liq Feed Fungicides  CC-B Corn Oil 4 Prowl CC-A 

Carbon Tetra-
Chloride 1.6 Solv Cl Insecticides  CC-B Crude Oil 3-1783 Round-up CC-A 

Methylene-
Chloride 1.34 Solv Cl Fungicides  CC-C Diesel Fuel3 10 Touchdown CC-A 

Perchloro-Ethylene 1.6 Solv Cl Micronutrients  CC-D Fuel Oil (#1, #2, 
#3, #4) 8 to 88 Treflan CC-A 

Trichloro-Ethylene 1.47 Solv Cl Hydrochloric 
Acid 395000 Chem Gasoline4 0.28 Adjuvants CC-B 

Acetates 0.93 Solv Gen Phosphoric Acid 56600 Chem Jet A 1.5 – 6 Fumigants CC-B 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 F) 

Product 
Category 

Typical 
Products 

Conductivity 
(micro-

siemens/centimeter) 

Product 
Category 

Test C 
Product Category: 

Fuels, Lubricants, Industrial and Food Grade Liquid 
Oils (FL&O) continued 

Typical 
Products 

Product 
Category 

Acetone 0.8 Solv Gen Sulfuric Acid 209000 Chem Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) Fungicides CC-C 

Ethylacetate 0.96 Solv Gen 9-18-0  Fert Jet A-1 1.36 Insecticides CC-B 

Hexane 0.66 Solv Gen 10-34-0  Fert Jet B 1.5 – 6 Fungicides CC-C 

MEK 0.81 Solv Gen 20% Aqua-
Ammonia  Fert JP4 1.02 Micronutrients CC-D 

Toluene 0.87 Solv Gen 28%, 30% or 
32%  Fert JP5 1.94 Hydrochloric 

Acid Chem 

Xylene 0.89 Solv Gen Ammonia 
Nitrate  Fert JP7 and JP8 1.82 Phosphoric Acid Chem 

Beverages 1.0 Water Clear Liquid 
Fertilizer  Fert Kerosene 1.94 Sulfuric Acid Chem 

Deionized 1.0 Water Nitrogen 
Solution  Fert Light Oil 13.47 NH3 Comp Liq 

Demineralized 1.0 Water N-P-K Solutions  Fert Lubricating Oils 20 – 1000 20% Aqua-
Ammonia Fert 

Juices 1.0 Water Urea 5000 Fert Olive Oil 116.8 28%, 30% or 
32% Fert 

Milk 1.0 Water Liquid Molasses 300 Liq Feed Peanut Oil 11 – 110 9-18-0 Fert 

Nonpotable 1.0 Water 

Molasses Plus 
Phos Acid 
and/or Urea 
(TreaChle) 

 Liq Feed SAE Grades 192 – 3626 10-34-0 Fert 

Potable 1.0 Water 3-10-30  Sus Fert Spindle Oil  Ammonia 
Nitrate Fert 

Tap Water 1.0 Water 4-4-27  Sus Fert Soy Oil 90.6 Clear Liquid 
Fertilizer Fert 

Test D 
To obtain coverage for each of the following 
product categories, test with one product in each 
product category. The Certificate of Conformance 
will cover the products in the product category in 
which a product was tested. 

Beverages  Water Sunflower Oil 90.1 Nitrogen 
Solution Fert 

Typical 
Products 

Specific 
Gravity2 
(60 F) 

Product 
Category Juices  Water Vegetable Oil 133 N-P-K Solutions Fert 

Compressed 
Natural Gas 
(CNG) 

0.6 – 0.8 
(1=Air) Comp gas Nonpotable 725 Water   Urea Fert 

Anhydrous 
Ammonia 0.61 Comp liq Potable 725 Water   Bicep Flow 

Butane 0.595 Comp liq Tap Water 725 Water   Broadstrike Flow 

          

                                                           

5 This data point is suspected to be lower than that of normal tap water supplied for residential consumption. 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 F) 

Product 
Category    

Test C 
Product Category: 
Flowables (Flow) 

Typical 
Products 

Product 
Category 

Ethane  Comp liq    Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) Doubleplay Flow 

Freon 11 1.49 Comp liq    Bicep 20 – 900 Dual Flow 

Freon 12 1.33 Comp liq    Broadstrike 20 – 900 Guardsman Flow 

Freon 22 1.37 Comp liq    Doubleplay 20 – 900 Harness Flow 

Propane 0.504 Comp liq    Dual 20 – 900 Marksman Flow 
Liquefied Natural 
Gas  Cryo LNG    Guardsman 20 – 900 Topnotch Flow 

Liquefied Oxygen 0.66 Cryo LNG    Harness 20 – 900 Asphalt Heated 

Nitrogen 0.31 Cryo LNG    Marksman 20 – 900 Bunker C Heated 

Asphalt  Heated    Topnotch 20 – 900 Liquid Molasses Liq Feed 

Bunker C 1.1 Heated    

Test C 
Product Category: 

Heated (Heated) 

Molasses plus 
Phos Acid 
and/or Urea 
(TreaChle) 

Liq Feed 

Test A 
The following products must be individually tested 
and noted on the Certificate of Conformance. 

   
Typical 

Products 
Reference Viscosity1 

(60 F) Centipoise (cP) Carbon Tetra-
Chloride Solv Cl 

Typical 
Products 

Specific 
Gravity2 
(60 F) 

Product 
Category    Asphalt 100 – 5000 Methylene-

Chloride Solv Cl 

Compressed 
Hydrogen Gas (H 
or H2) 

0.07 
(1=Air) CompH2    Bunker C 11,200 Perchloro-

Ethylene Solv Cl 

      
Test C 

Product Category: 
Liquid Feed (Liq Feed) 

Trichloro-
Ethylene Solv Cl 

      Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 3-10-30 Sus Fert 

      Liquid Molasses 8640 4-4-27 Sus Fert 

      

Molasses Plus 
Phos Acid 
and/or Urea 
(TreaChle) 

2882 
Compressed 
Hydrogen Gas 
(H or H2) 

Comp H2 

      

Test C 
Product Category: 

Solvents Chlorinated (Solv Cl) 

Test D 
To obtain coverage for a product category, test 
with one product in the product category. The 
Certificate of Conformance will cover all 
products in the category. 

      Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) 

Typical 
Products 

Product 
Category 

      Carbon Tetra-
Chloride 0.99 Liquefied 

Natural Gas Cryo LNG 

        Liquefied 
Oxygen Cryo LNG 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

      
Test C 

Product Category: 
Solvents Chlorinated (Solv Cl) continued 

Typical 
Products 

Product 
Category 

      Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) Nitrogen Cry LNG 

      Methylene-
Chloride 0.46 Beverages Water 

      Perchloro-
Ethylene 1 Deionized Water 

      Trichloro-
Ethylene 0.6 Demineralized Water 

      
Test C 

Product Category: 
Solvents General (Solv Gen) 

Juices Water 

      Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP) Milk Water 

      Acetates 0.44 Nonpotable Water 

      Acetone 0.34 Potable Water 

      Ethylacetate 1.36 Tap Water Water 

      Hexane 0.34   

      MEK 0.45   

      Toluene 0.62   

      Xylene 0.86   

      
Test C 

Product Category: 
Suspension Fertilizers (Sus Fert) 

  

      Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP)   

      3-10-30 100 – 1000   

      4-4-27 20 – 215   

      

Test D 
To obtain coverage for a product category, test with one 
product in the product category. The Certificate of 
Conformance will cover all products in the category. 

  

      Product Category: 
Water (Water)   

      Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP)   

      Beverages 1.0   

      Deionized 1.0   

      Demineralized 1.0   

      Juices 1.0   

      Milk 1.0   

      Nonpotable 1.0   

      Potable 1.0   
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

      
Test D 

Product Category: 
Water (Water) continued 

  

      Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP)   

      Tap Water 1.0   

      
Test A 
The following products must be individually tested 
and noted on the Certificate of Conformance. 

  

      
Product Category: 

Cryogenic Liquids and Liquefied Natural Gas  
(Cryo LNG) 

  

      Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP)   

      Liquefied 
Natural Gas    

      Liquefied 
Oxygen 0.038   

      Nitrogen 1.07   

      
Test A 
The following products must be individually tested 
and noted on the Certificate of Conformance. 

  

      Product Category: 
Compressed Hydrogen Gas (Comp H2)   

      Typical 
Products 

Reference Viscosity1 
(60 F) Centipoise (cP)   

      
Compressed 
Hydrogen Gas 
(H or H2) 

0.0097   

Product Category Table – Category Abbreviations 
Abbreviation Product Category Abbreviation Product Category 

Alc Gly Alcohols, Glycols and Water Mixes Thereof Fert Fertilizers 
CC-A Crop Chemicals (Type A) FL&O Fuels, Lubricants, Industrial and Food Grade Liquid Oils 
CC-B Crop Chemicals (Type B) Flow Flowables 
CC-C Crop Chemicals (Type C) Heated Heated Products 
CC-D Crop Chemicals (Type D) Liq Feed Liquid Feeds 
Chem Chemicals Solv Chl Solvents Chlorinated 
Comp gas Compressed Gases Solv Gen Solvents General 
Comp H2 Compressed Hydrogen Gas Sus Fert Suspension Fertilizers 
Comp liq Compressed Liquids (Fuels and Refrigerants, NH3) Water Water 
Cryo LNG Cryogenic Liquids and Liquefied Natural Gas   
Note: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and product trade names, which fall into a product family. Water and a product such as 
stoddard solvent or mineral spirits may be used as test products in the fuels, lubricants, industrial, and food- grade liquid oils product family. 
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Appendix C 
National Type Evaluation Technical Committee (NTETC) 

Measuring Sector Meeting Summary 

October 21-22, 2011 / Norfolk, Virginia 

INTRODUCTION 

The charge of the NTETC Measuring Sector is to provide appropriate type evaluation criteria based on 
specifications, tolerances and technical requirements of NIST Handbook 44 Sections 1.10. General Code and all 
portions of Section 3 including codes for Liquid Measuring Devices, Vehicle Tanks Meters, Liquid Petroleum Gas 
and Anhydrous Ammonia Measuring Devices, Cryogenic Liquid Measuring Devices, Milk Meters, Water Meters, 
Mass Flow Meters, and Carbon Dioxide Liquid Measuring Devices.  The sector’s recommendations are presented to 
the National Type Evaluation Program (NTEP) Committee each January for approval and inclusion in NCWM 
Publication 14 Technical Policy, Checklists, and Test Procedures for national type evaluation. 

The sector is also called upon occasionally for technical expertise in addressing difficult NIST Handbook 44 issues 
on the agenda of National Conference on Weights and Measures (NCWM) Specifications and Tolerances (S&T) 
Committee.  Sector membership includes industry, NTEP laboratory representatives, technical advisors, and the 
NTEP Administrator.  Meetings are held annually, or as needed and are open to all NCWM members and other 
registered parties. 

Suggested revisions are shown in bold face print by striking out information to be deleted and underlining 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold faced italics. 

Table A 
Table of Contents 

Title of Content  NTEP - C Page 

INTRODUCTION .................................................................................................................................................... C1 
CARRY-OVER ITEMS ........................................................................................................................................... C3 

1. Add Testing Criteria to NTEP Policy U Evaluating Electronic Indicators Submitted Separate from a 
Measuring Element ............................................................................................................................... C3 

2. Development of Water Meters Checklist .............................................................................................. C6 
3. Development of Hydrogen Gas-Measuring Devices Checklist ............................................................. C9 

NEW ITEMS ........................................................................................................................................................... C11 
4. Product Families Table – Include Water on Existing NTEP CC’s ...................................................... C11 
5. Product Families Table – Change Test Requirements for Turbine Meters from Test A to Test E ...... C13 
6. Product Families Table – Consolidate Product Categories for PD and Turbine Meters ..................... C15 
7. Add Metrological Sealing Checklist to Measuring Devices NCWM Publication 14 .......................... C17 
8. Product Families Table – Categorization of Liquid CO2 .................................................................... C18 
9. Product Families Table – Add Hydrogen (Compressed Gas) ............................................................. C19 
10. Add Units for Compressed Gases to Technical Policy V. List of Price and Quantity Markings on  

Retail Motor Fuel Dispensers (RMFDs) ............................................................................................. C20 
11. Certificate of Conformance Parameters for Measuring Devices ......................................................... C21 
12. Test for Mathematical Agreement of Card Reader after Power Loss.................................................. C21 
13. Device Marking for Electronic Linearization for Meters .................................................................... C22 
14. Product Families Table - Restore Notation “(Above 50 °C)” to the Heated Products Category 

Definition ............................................................................................................................................ C23 
15. Next Meeting ....................................................................................................................................... C25 
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ADDITIONAL ITEMS .......................................................................................................................................... C25 
16. Section 3.31. Vehicle-Tank Meters; Paragraph T.4. Product Depletion Test...................................... C25 
17. OIML B 3 Basic Certificate System for OIML Type Evaluation of Measuring Instruments and  

OIML B 10 Framework for a MAA on OIML Type Evaluations ....................................................... C27 
18. G-S.1. Marking (Software).................................................................................................................. C27 
19. Interpretation of VTM Code 3.31., Paragraph S.2.4., with Regard to Individual vs. Multiple  

Deliveries ............................................................................................................................................ C28 
ACTION ITEMS TABLE ...................................................................................................................................... C29 
ATTENDANCE ...................................................................................................................................................... C31 
APPENDICES 

Appendix A   Draft National Type Evaluation Program Evaluating Digital Indicators – Checklists  
 and Test Procedures ........................................................................................................ C / A1 

Appendix B   Draft National Type Evaluation Program Liquid Measuring Devices – Additional 
 Checklists and Test Procedures for Water Meters .......................................................... C / B1 

Appendix C   Draft National Type Evaluation Program Liquid Measuring Devices – Additional  
 Checklists and Test Procedures for Hydrogen Gas – Measuring Devices ...................... C / C1 

Appendix D  Draft NCWM Publication 14, Liquid Measuring Devices 2.16. ..................................... C / D1 
Appendix E  Liquid Measuring Devices Product Family...................................................................... C / E1 

 

Table B 
Glossary of Acronyms and Terms 

 
Acronym Term Acronym Term 

AWWA American Water Works Association NTEP National Type Evaluation Program 

CC Certificate of Conformance NTETC National Type Evaluation Technical 
Committee 

CIML International Committee of Legal 
Metrology OIML International Organization of Legal 

Metrology 
CNG Compressed Natural Gas OWM Office of Weights and Measures 
CTEP California Type Evaluation Program RMFD Retail Motor Fuel Dispensers 

DEF Diesel Exhaust Fluid S&T Specifications and Tolerances 
Committee 

LMD Liquid Measuring Devices SWMA Southern Weights and Measures 
Association 

NCWM National Conference on Weights and 
Measures USNWG U.S. National Work Group 

NIST National Institute of Standards and 
Technology VTM Vehicle Tank Meter 
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Details of All Items 
(In order by Reference Key) 

 

CARRY-OVER ITEMS 

1. Add Testing Criteria to NTEP Policy U Evaluating Electronic Indicators Submitted 
Separate from a Measuring Element 

Source:  
California NTEP Lab - Carryover from 2007-2010 NTETC Measuring Sector Agendas 

Background / Discussion:   
At its 2007 NTETC Measuring Sector Meeting, the sector heard that Section U. of the NTEP Technical Policy in 
NCWM Publication 14 allows for testing an indicator separate from a measuring element. However, specific test 
criteria had not been developed for this section.  The sector heard a recommendation to develop and add specific 
criteria for testing an indicator separate from a measuring element for this section.  From 2007 to 2010, the 
California NTEP laboratory worked to develop a checklist, but had received limited input on the drafts.  At the 2010 
NTETC Measuring Sector Meeting, Mr. Reiswig, California Division of Measurement Standards, presented a list of 
the areas of the draft checklist that specifically needed further attention and review.  The sector reviewed these items 
and agreed that Mr. Reiswig should continue developing the checklist for Electronic Indicators Submitted Separate 
from a measuring element. 

The sector identified five points that require further development and input from industry in order to finalize the 
checklist.  The sector also identified a list of people who might be able to provide additional input.  The sector 
agreed that Mr. Reiswig should forward the latest draft of the checklist along with the five areas requiring specific 
attention to the people listed in the original work group and to the list of possible contacts identified by the sector.  
Mr. Reiswig should ask for their assistance in reviewing and commenting on the checklist, noting that input on the 
five areas would be of particular help. 

The sector heard a report from Mr. Ingram, California Division of Measurement Standards, on the status of the 
checklist.  Mr. Ingram reported that Mr. Reiswig has changed positions within California Department of Food and 
Agriculture and that Mr. Ingram would represent the State of California at the 2011 NTETC Measuring Sector 
Meeting.  Mr. Ingram noted that not much additional input had been received and the checklist has not changed 
since the sector had last seen it in March of 2010 because of such limited feedback.  Mr. Frailer, Maryland 
Department of Agriculture asked if the checklist had been used in California, to which Mr. Ingram replied that some 
of the checklist tests had been applied on systems with temperature compensation in California.  Mr. Ingram 
recommended that the work group be re-formed to complete the draft checklist initiated by Mr. Reiswig and also the 
associated changes to reflect the use of simulated pulses proposed in NCWM Publication 14, Technical Policy T. 
Testing Required for Electronic Indicators Used with Measuring Elements.  

Mr. Miller, FMC Technologies Measurement Solutions, Inc., inquired if the National Institute of Standards and 
Technology (NIST), Office of Weights and Measures (OWM) would be able to complete the work.  Ms. Butcher, 
NIST, OWM, pointed out that, while NIST, OWM is certainly willing to assist in advancing the work along, the 
checklist is at a stage where what is most needed is careful consideration by the stakeholders that would be most 
affected by the checklist.  Several industry members suggested that a deadline for comments should be set to 
facilitate moving the item forward on a predictable timeline.  Mr. Keilty, Chair noted that there are several sections 
in the current draft that are highlighted.  Mr. Ingram explained that these represent sections where Mr. Reiswig still 
had open questions or concerns about the applicability and validity of those items.  Mr. Keilty stated that he did not 
see any problems with anything he had seen so far, but that he did not believe the checklist would be ready to be 
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incorporated into NCWM Publication 14 until the highlighted areas had been reviewed and validated by the 
stakeholders. 

Mr. Keilty pointed out that the sector had agreed at its 2010 NTETC Measuring Sector Meeting that the item had 
merit and should remain on the agenda.  Mr. Miller commented that testing of electronic indicators is currently done, 
but that the checklist is needed to establish uniformity in how and what tests are applied in these cases.  He stated 
that he believed the sector would need someone to drive the issue in order to complete the checklist and volunteered 
to lead a work group.  Two NTEP laboratory representatives volunteered to review and comment on the final 
product of the work group.   

The sector then discussed the scope of work needed to complete the checklist, noting that all the sections left 
highlighted by Mr. Reiswig should be resolved.  Mr. Katalinic, North Carolina Department of Agriculture, 
commented that the work group should also address the five specific points that the sector had listed during the 2010 
NTETC Measuring Sector Meeting.  The sector revisited these points and made some clarifications to them, as noted 
in the decision below. 

Mr. Keilty proposed a timeline with the first review in one to two months to allow the laboratories time to review 
the results and comment such that exact language would be ready for inclusion in NCWM Publication 14 before 
NCWM Interim Meeting in January. 

Conclusion: 
The sector agreed that additional work is needed to finalize the checklist.  Mr. Miller, FMC Technologies 
Measurement Solutions, Inc., volunteered to serve as Chair of the work group and Mr. Buttler, NIST, OWM will 
assist as needed and monitor progress of work. 

Electronic Indicators Checklist Work Group members are: (Established at the October 21-22, 2011 NTETC 
Measuring Sector Meeting) 

Chair:  
Mr. Rich Miller, FMC Technologies Measurement Solutions, Inc. 

Members: 
• Mr. Dmitri Karimov, Liquid Controls 
• Mr. Michael Keilty, Endress + Hauser Flowtec AG USA 

Review and Comment: 
• Mr. Michael Keilty, Endress + Hauser Flowtec AG USA 
• Mr. Allen Katalinic, North Carolina Department of Agriculture 
 

NIST Technical Advisor 
• Mr. Marc Buttler, NIST, OWM 

The work group is asked to address the highlighted sections of the draft checklist along with the following points 
and submit the finished checklist to the two laboratory representatives listed above for review and comment. 

1. A minimum of 10,000 pulses must be collected.  To ensure that there will be a change in the displayed 
indication for each pulse received, the electronic indication should be scaled such that the value of the 
smallest indicated division should equate to less than or equal to the value associated with one input pulse. 

2. It is important to validate whether ±1 pulse is an appropriate tolerance, taking into consideration applicable 
International Organization of Legal Metrology (OIML) requirements. 

3. The number of different temperature inputs and API gravity values that would need to be tested to 
adequately verify the temperature compensation function of an electronic indicator must be determined.  
Spot checking of three random tables at three different temperatures would be adequate to verify an 
indicator’s temperature compensation feature is functioning properly. 
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4. The work group should add a step in the checklist for checking multi point calibration along with 
associated guidance.  This guidance should emphasize the necessity of working with the manufacturer of 
each device in order to set up tests to properly check multipoint calibration using simulated pulses. 

5. Addressing various different input signal formats including pulses, analog, and digital communication will 
be challenging.  Analog (4-20 mA) input devices are to be excluded from the scope at this time.  The work 
group is asked to address pulse (frequency) signals in the final version of the checklist and is asked to 
consider whether or not to also include digital communications. 

Appendix A contains the draft checklist. Below are the proposed revisions to Technical Policy T.  

Many different kinds of electronic indicators are available for liquid measurement. Gas pumps, vehicle tank meters, 
and wholesale meters are common applications used. In some cases the same indicator can be used in multiple 
applications. Below are some guidelines and test procedures to be incorporated into Pub 14 to allow the 
manufactures to pretest to and to make uniform the testing for the NTEP labs for this technology. 

T. Testing required for Electronic Indicators used with Measuring Elements. 
If the indicator and measuring element are built into the system as a whole device then they are approved 
as a system and listed as a single device on the certificate. 

If the indicator or measuring element are separable and can be used with other approved and compatible 
equipment then the following needs to be considered: 

If the Electronic Indicator and Measuring Element both have a CC then the two do not need evaluation 
provided new features that would have a metrological effect have not been added to the existing 
equipment. Even though they both have a CC they still need compatibility verification i.e. approved and 
compatible. This can be verified at the local level of compliance. 

If neither the Electronic Indicator or Measuring Element do not have a CC then full testing will be 
performed as per Pub 14 permanence testing for Electronic Indicating Element (20-30 days of significant 
use) and Measuring Element (through put). 

If the Electronic Indicator does not have a CC but the Measuring Element has a CC then the Register 
will go through the 20-30 day permanence test. 

If the Electronic Indicator has a CC but the Measuring Element does not then the measuring element will 
go through the associated through put as per the permanence for that particular technology. 

Upon verification of the local authority, the NTEP lab may allow the local authority to conduct one phase 
of the evaluation, at the NTEP labs direction and control. 

Testing considerations for the electronic indicator: 

1. Multi-point Calibration:  
Some of the newer indicators have the optional single point or multi-point calibration.  Multi-point 
calibration associates multiple meter calibration factors with different flow rates.  Meter field testing 
at the local level is usually at the maximum and minimum flow ratings of the meter.  Without the 
ability to print or view the multi-point parameters a meter could be calibrated with an intentional 
erroneous factor and could go undetected.  The only other way would be to test at random flow rates 
and depending on the number of calibration points fraud could still be undetected; i.e. a meter factor 
that would allow an out of tolerance error for a delivery flow rate other than customary test flow 
rates. 
 
Some manufactures have provided a method for weights and measures to view or print the 
calibration information without having to break any seals. This viewing or printing capability should 
be incorporated into NCWM Publication 14 (maybe NIST Handbook 44 too?) as a tool for W/M to be 
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able to detect the possibility of fraud on these systems. It would also allow for manufactures to be 
aware of this and build this into their systems that have multi-point calibration. 

2. Tests for temperature compensation: 

a. Temperature test at cold temperature and verify correction. 

b. Temperature test at hot temperature. 

c. Temperature test at field site temperature. 

d. List temperature range tested and type of probe tested on certificate. 

3. Tests for pulser/encoder rotation speed: 

a. Induce pulses and/or frequency at maximum to determine limitations of device. 

b. Induce pulses and/or frequency at minimum to determine limitations of device. 

c. List limitations on certificate. 

4. Tests for power failure: Indicators are capable of operating on different voltages. May want to 
consider weighing device testing for electronic indicators and information listed on certificate. 

a. Test through AC voltage range 

b. Test through DC voltage range 

c. Power failure 

5. Tests for computation, if capable. 

a. Test below $.999/gal. 

b. Test above $1.00/gal. 

c. Test above $2.00/gal. 

d. Test at maximum unit price capability. 

6. Tests for agreement of indications between indicator and totalizer if a totalizer is provided. 

2. Development of Water Meters Checklist 

Source:  
Mr. Noel, Neptune Technology Group, Inc. - Carryover from 2010 Measuring Sector Agenda 

Background / Discussion:   
At its 2010 NTETC Measuring Sector Meeting, the sector heard that utility type water meter manufacturers are 
receiving requests for NTEP Certificate of Conformance (CCs) from State weights and measures jurisdictions.  
There is no NTEP checklist for utility-type water meters.  However, utility-type water meters covered by NIST 
Handbook 44, Section 3.36. are evaluated under the California Type Evaluation Program (CTEP).   
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During the 2010 NTETC Measuring Sector Meeting, the sector agreed to establish a work group to further develop 
the draft NTEP checklist.  The Water Meters Checklist Development Work Group consisted of the following 
members: 

• Mr. Andre Noel, Neptune Technology Group, Inc. 
• Mr. Dan Reiswig, California Division of Measurement Standards 

In developing the checklist, the work group was asked to: 

1. Identify areas in NIST Handbook 44 Section 3.36 Water Meters Code where changes might be appropriate 
to update the criteria to reflect current technology and practices.  For example, more specific audit trail 
criteria may need to be added to the Water Meters Code.  

2. Forward any proposed changes to NIST Handbook 44 to NCWM S&T Committee via the established 
NCWM process by preparing and submitting NCWM Form 15 to the regional weights and measures 
associations and NTETC Measuring Sector. 

3. Consider any differences between American Water Works Association (AWWA) standards and NIST 
Handbook 44 and consider recommendations for aligning the two documents where that makes sense. 

4. Copy the NTETC Measuring Sector Chair, Mr. Keilty and NIST Technical Advisor Mr. Buttler on 
communications to the work group. 

5. Copy the U.S. point of contact for OIML R 49, Mr. Richter, NIST, OWM, with any proposed drafts. 
6. Distribute a subsequent draft for review by the sector by the January 2011 NCWM Interim Meeting. 
7. Distribute a final draft for review by the sector at least a month prior to the fall 2011 NTETC Measuring 

Sector meeting. 

At its 2011 NTETC Measuring Sector Meeting, the sector heard a report from Mr. Noel, Neptune Technology 
Group, Inc., on the progress of the checklist and status of action items from the 2010 NTETC Measuring Sector 
Meeting.  Mr. Noel reported that multiple manufacturers who are all members of AWWA had compared AWWA 
and NIST Handbook 44 standards.  Based on that review, this work group has developed and submitted a proposal to 
modify NIST Handbook 44 to further harmonize the two standards.  Mr. Noel stated that the work group believes 
there will always be some differences, but manufacturers are committed to working with state and county weights 
and measures officials to identify and gradually eliminate differences.  On October 11, 2011 Mr. Noel forwarded a 
draft Water Meters Checklist to Mr. Buttler, NIST Technical Advisor, who coordinated posting of the document as 
attachment #6 to the 2011 NTETC Measuring Sector Agenda.  Mr. Buttler reported that he also forwarded the draft 
checklist to Mr. Richter, NIST, OWM, who is the U.S. point of contact for OIML R 49. 

Mr. Noel explained that only the content beginning on page 13 of the draft Water Meter Checklist would need to be 
included if it was decided to incorporate the checklist into the Liquid Measuring Devices (LMD) section of NCWM 
Publication 14.  The rest of the information on the first 12 pages would only be needed if the Water Meter Checklist 
were to be added as a completely separate section. 

Ms. Butcher, NIST, OWM, requested an explanation of the rationale behind the statement in the proposed 
permanence test requirements that “Flow rates during throughput testing are not to exceed 50% of the 
manufacturer’s rated maximum flow rate.”  Mr. Noel responded that it was related to California laboratory testing 
criteria and that AWWA standards state that, for permanence, continuous flow should be half of its maximum.  Ms. 
Butcher stated that the requirement did not seem logical as compared to test site selection criteria for other meters 
because it implies that the meter will not pass if it has been run from 50% to 100% of the stated limit.  In assessing 
the suitability of a given site for permanence testing, NTEP typically considers whether or not flow rates that can be 
achieved at a site are reflective of the range requested on the CC.  For example, given a meter with a rated minimum 
flow of 20 gpm and maximum flow of 100 gpm, if a company picked a site that never got above 30 gpm, one might 
question whether or not the site would be adequate to demonstrate sustained performance over the rated flow range.  
Mr. Noel explained that the meter could still be tested for performance within tolerance up to the maximum rate; it 
was only the flow rate during the accumulation of the required throughput that was intended to be limited to 50% of 
maximum rated flow.  He also pointed out that throughput flow rates for other device types undergoing type 
evaluation are typically under the control of the equipment owner and that there is no stated requirement about the 
flow rate at which the throughput must be accumulated.  He further noted that water meters are somewhat unique in 
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that throughput during type evaluation is often under the control of a state laboratory.  This difference is cited as the 
reason that a statement about the throughput flow rate is even necessary.  The sector went on to discuss whether to 
add a note identifying AWWA as the source of the 50% constraint on permanence throughput flow rate and decided, 
if captured in the NTETC Measuring Sector Summary it isn’t necessary to add a note to NCWM Publication 14. 

The sector discussed the application of the special tolerance for water meters.  It was noted that the far right column 
of Table T.1. of Section 3.36. Water Meters in NIST Handbook 44 is labeled as “Tolerance for Special Tests 
Conducted at the Minimum Flow Rate.”  Mr. Noel explained that the application of the special tolerance only at the 
minimum flow rate for water meters is in harmony with AWWA standards.  It was also noted that for LMD there is 
a difference between the calculation stated in NCWM Publication 14 Technical Policy B. Tolerance Application for 
the lowest flow rate for a normal test ([50% of the rated maximum flow rate + the rated minimum flow rate]/2) and 
the calculation stated in NIST Handbook 44 Section 3.30. Liquid-Measuring Devices paragraph N.4.1. Normal 
Tests. for the lowest flow rate considered to be a normal test (flow rates below one-half of the sum of the maximum 
discharge flow rate and the rated minimum discharge flow rate).  Mr. Buttler, NIST Technical Advisor, noted that, 
according to item 1.B) in the 1998 NTETC Measuring Sector Summary, the addition of the 50% multiplier to the 
maximum rated flow rate in the calculation in NCWM Publication 14 is intentional.  The purpose of the more 
restrictive criteria is to demonstrate during type approval testing that a device of the same type will comply with 
NIST Handbook 44 in the most conservative case wherein the maximum discharge rate of the device in a given 
application may be as low as 50% of the device’s rated maximum flow rate. 

The sector noted that there exist differences between the criteria stated under the heading Normal Test Tolerances in 
Technical Policy B. Tolerance Application from the LMD section of NCWM Publication 14 and the requirements in 
NIST Handbook 44.  Certain sections of the code in NIST Handbook 44 define the criteria for applying normal test 
tolerances differently than Technical Policy B.  Two examples were discussed.  The first example was in Section 
3.36. Water Meters where the heading “Tolerance for Special Tests Conducted at the Minimum Flow Rate” appears 
in the farthest right column of Table T.1. Accuracy Classes and Tolerances for Water Meters.  The second example 
was in Section 3.37 Mass Flow Meters where the criteria for Normal Tests in N.6.1. includes “Any additional tests 
conducted at flow rates down to and including the rated minimum discharge flow rate.”  The sector agreed that 
Technical Policy B. in NCWM Publication 14 must be revised to acknowledge these and any other exceptions in 
NIST Handbook 44. 

Conclusion: 
The sector modified the draft checklist in order to incorporate it into the LMD section in NCWM Publication 14.  
The four checklist items in the draft under the heading Additional Checklist and Test Procedures for Water Meters 
were renumbered as items 44 through 47 so that they could be appended after the highest number item (43) currently 
in the LMD checklist.  The sector also agreed to propose Paragraph L. Laboratory Evaluation and Permanence Tests 
for Utility Type Water Meters as originally presented.  All other information in the draft Water Meter Checklist was 
removed, as it is redundant to content already contained in the LMD section of NCWM Publication 14.  This was 
done to prepare the proposal as an addendum to the LMD section instead of as a separate stand-alone checklist. 

The sector unanimously agreed to recommend the modified proposal as shown in Appendix B to the NTEP 
Committee for incorporation into NCWM Publication 14 as checklist items 44 through 47. The proposed language 
for Paragraph L. Laboratory and Permanence Tests for Utility Type Water Meters is below: 

L. Laboratory Evaluation and Permanence Tests for Utility Type Water Meters 

All new-design meters are subject to a permanence test.  NTEP reserves the right to require a 
permanence test based on the results of the initial examination. 
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Initial Examination 
1. All meters of the new type installed at the type evaluation location are subject to evaluation.  At least 

three meters of the same model must be tested. 
2. At least three meters will be chosen for throughput testing on water.  The minimum number of tests 

to be conducted for each of these meters will include the following: 

• Three tests at the maximum flow rate 
• Three tests at the intermediate flow rate 
• Three tests at the minimum flow rate 

3. All meters must perform within acceptance tolerance 
4. Repeatability - When multiple tests are conducted at approximately the same flow rate, each test 

shall be within the applicable tolerances and the range of test results shall not exceed the following 
values: 
a. 0.6 percent for tests conducted at Normal Flow Rates 
b. 2.0 percent for tests conducted at Intermediate Flow Rates 
c. 4.0 percent for tests conducted at Minimum Flow Rates 

Subsequent Examination 
1. Following the period of use, the tests listed above are to be repeated.  All results within the range of 

flow rates are to be included on the certificate of conformance provided the results are within the 
applicable tolerances. 

2. The examination will be conducted as applicable: 

• 200,000 gallons for throughput testing for mechanical changes of metrological significance 
• Flow rates during throughput testing are not to exceed 50% of the manufacturers rated 

maximum flow rate 

3. Three tests at maximum, intermediate and minimum flow rate will be made on the throughput 
meters.  Only one test at each flow rate needs to be performed on any remaining meters. 

4. Repeatability – When multiple tests are conducted at approximately the same flow rate, each test 
shall be within the applicable tolerances and the range of test results shall not exceed the following 
values: 
a. 0.6 percent for tests conducted at Normal Flow Rates 
b. 2.0 percent for tests conducted at Intermediate Flow Rates 
c. 4.0 percent for tests conducted at Minimum Flow Rates 

To acknowledge the exceptions between NIST Handbook 44 and the method of applying normal test tolerances 
stated in Technical Policy B. Tolerance Application, the sector also unanimously agreed to send a proposal to amend 
Technical Policy B. such that the text under the heading of “Normal Test Tolerances” would read as follows: 

“For the purpose of calculating tolerances, unless otherwise specified in Publication 14 (e.g. utility-type 
water meters and mass flow meters), normal tests conducted in an NTEP evaluation may be performed at any 
flow rate down to:” […with the rest of the existing content remaining unchanged]. 

3. Development of Hydrogen Gas-Measuring Devices Checklist 

Source:  
NIST, OWM - Carryover from 2010 Measuring Sector Agenda 

Background / Discussion:   
At the July 2010 NCWM Annual Meeting, NCWM members voted to add a tentative code for commercial hydrogen 
gas-measuring devices to NIST Handbook 44.  Since the majority of states require an NTEP CC for commercial 
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weighing and measuring devices, offering NTEP CCs for these devices would facilitate the acceptance of these 
devices in the commercial marketplace and assist states in their assessment of these devices.  

At its 2010 NTETC Measuring Sector Meeting, the sector established a work group to develop a draft Hydrogen 
Gas-Measuring Devices Checklist for the sector to consider.  The Hydrogen Gas-Measuring Devices Checklist 
Work Group consists of the following members: 

• Work Group Chair: Mr. Michael Keilty, Endress + Hauser Flowtec AG USA  
• Mr. Dennis Beattie, Measurement Canada  
• Mr. Mike Gallo, CLEANFUEL USA 
• Mr. Norman Ingram, California Division of Measurement Standards  
• Mr. Dan Reiswig, California Division of Measurement Standards 
• Mr. John Roach, California Division of Measurement Standards 
• Mr. Van Thompson, California Division of Measurement Standards 
• Ms. Juana Williams, NIST, OWM  
• Mr. Marc Buttler, NIST, OWM 

Following the sector meeting, the work group held a series of seven teleconferences from March through September 
and completed their task to develop a draft checklist.  The U.S. National Work Group (USNWG) for the 
development of Commercial Hydrogen Measurement Standards reviewed the checklist during September and 
October. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, reported that the work group had completed its work on the draft 
checklist for Hydrogen Gas-Measuring Devices and requested that the sector forward the draft to the NTEP 
Committee with a recommendation to add it to NCWM Publication 14.  The checklist is needed in order to respond 
to pending requests for NTEP evaluation and CC’s on hydrogen gas-measuring devices.  Some members of the 
sector asked whether NTEP can issue a CC for hydrogen measuring devices while NIST Handbook 44 Section 3.39. 
Hydrogen Gas-Measuring Devices has “Tentative Code” status.  Mr. Truex, NTEP Administrator, responded that 
any NTEP CC issued under a tentative code is provisional, but is still an official CC.  The only difference being that 
when the status of the code is changed from tentative to permanent, a device covered by a provisional CC may need 
to undergo additional evaluation to demonstrate compliance with any additional requirements that may have been 
added to the code.  If no additional requirements are added when the tentative status of the code is changed, then any 
existing provisional certificates would automatically be upgraded to full certificates. 

Mr. Truex asked if the checklist should be added to the LMD section of NCWM Publication 14 or as a new, separate 
section.  Mr. Buttler, NIST Technical Advisor, recommended locating the new checklist in the LMD section of 
NCWM Publication 14; this proposal was based on the observation that the Compressed Natural Gas (CNG) 
checklist is located in the Mass Flow Meter portion of the LMD checklist now and it would be best to keep these 
similar entities together.  Mr. Truex agreed. 

The sector discussed how to address the need for guidance on permanence testing and field evaluation methods.  Mr. 
Ingram, California Division of Measurement Standards, Mr. Buttler, NIST, OWM, and Mr. Keilty, Endress + 
Hauser Flowtec AG USA, recommended referencing the existing Section I. Field Evaluation and Permanence Tests 
for Mass Flow Meters to leverage the existing information developed for CNG meters in order to address this need 
for hydrogen gas-measuring devices.  After reviewing Section I. the sector agreed that all the information was 
pertinent and appropriate to hydrogen with the exception of the sub-section on “Testing for Volume Units Only or to 
Add Volume Units to Existing Certificates.”   The sector agreed to reference Section I. for hydrogen gas-measuring 
devices until other guidelines specific to hydrogen are developed. 

Mr. Truex, NTEP Administrator, stated that there are stakeholders that have an immediate need for the checklist and 
that he supports adding it in the LMD section and the addition of the reference to Section I. of the field evaluation 
and permanence tests. 
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Conclusion: 
The sector unanimously agreed to send a proposal to the NTEP Committee to include new checklist items in the 
LMD Checklists and Test Procedures as shown in Appendix C to this summary.  The sector further agreed to 
include the following note, as also shown in Appendix C, to the beginning of the checklist: 

“Refer to Section I. Field Evaluation and Permanence Test for Mass Flow Meters (All topics with the exception 
of “Testing for Volume Units Only or to Add Volume Units to Existing Certificate”) for test procedures.” 

Mr. Buttler, NIST Technical Advisor, noted that in anticipation that the Water Meter checklist from Agenda Item 2 
is adopted as items 44-47 in the LMD section of NCWM Publication 14, Mr. Keilty, Endress + Hauser Flowtec AG 
USA, and Mr. Buttler have updated the numbering shown in Appendix C to reflect the item range from 48 to 58. 

NEW ITEMS 

4. Product Families Table – Include Water on Existing NTEP CC’s 

Source:  
Mr. Karimov, Liquid Controls 

Background / Discussion:   
Mr. Karimov, Liquid Controls, noted that flow meters are approved to very tight tolerances on aggressive liquids 
such as acids, alcohols, glycols and their mixtures with water and liquid fertilizers.  Many of these liquids are water-
based such as liquid fertilizers and glycol/water mixtures.  Water is a significantly less aggressive fluid and has a 
higher NIST Handbook 44 tolerance than other liquids. 

A note at the end of the Product Families Table in NCWM Publication 14 allows water to be used as a test product in 
the fuels product family.  Despite this, NCWM Publication 14 requires separate tests on water in order to add water 
to the NTEP CC for PD and turbine meters. 

The sector was asked to consider adding the following note at the bottom of the Product Families Table of NCWM 
Publication 14.  This note would allow the “water” family (or specific liquids from the water family) to be added to 
an NTEP CC without additional testing based on approvals for certain other products: 

The water family (in its entirety or partially) can be included on an NTEP CC based on an approved 
product or range of products with similar metrological characteristics (specific gravity, conductivity, and 
viscosity - as applicable to the relevant meter technology) unless materials constituting the measuring 
element are known to deteriorate in contact with water. 

Mr. Karimov, Liquid Controls, explained that he has submitted this item to address applications where his customers 
would like the ability to measure large quantities of water (using larger meters than standard utility meters) and he 
does not feel that a device type that is already approved on other similar products should be required to undergo 
evaluation with water in order to be approved for water. 

Mr. Ingram, California Division of Measurement Standards, stated that California has tested devices using water as a 
test medium.  Mr. Keilty, Endress + Hauser Flowtec AG USA, added that mass meters are also often tested using 
water. 

Mr. Oppermann, Weights and Measures Consulting, LLC pointed out that OIML R 117 is for fluids other than 
potable water and asked why the OIML standard for potable water R 49 is held separate from other codes.  Ms. 
Butcher, NIST, OWM, explained that the Water Meters Code in NIST Handbook 44 was developed to address 
utility-type and batching meters, but is not limited to those types of water meters.  She went on to point out that the 
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LMD Code in NIST Handbook 44 specifically excludes water meters.  Mr. Frailer, Maryland Department of 
Agriculture, added that, unlike the LMD Code, the Vehicle Tank Meter (VTM) Code and the Mass Flow Meters 
Code do not exclude water.  Requirements already exist for devices that measure water and fall under those codes.  
Mr. Buttler, NIST Technical Advisor, mentioned that water is defined as a separate product category in NCWM 
Publication 14 Technical Policy C. Product Families for Meters. 

The sector discussed various different fluids, comparing properties and tolerances. 

Mr. Karimov, Liquid Controls, described a case where a device has approval for use as a VTM delivering Diesel 
Exhaust Fluid (DEF), which is a water based solution.  He would like to add stationary water meter approval for that 
device with no further testing.  Mr. Karimov pointed out that there are two issues preventing this expanded approval.  
The first issue is the need for further testing to add water; he feels this additional testing is unnecessary because the 
device has already been demonstrated to perform on DEF, which is largely composed of water.  Mr. Karimov hopes 
to address this issue with the note he proposes to add to NCWM Publication 14.  The second issue involves the 
exclusion of water meters from the Application Section of the LMD Code.  Even though the tolerances in the Water 
Meters Code are larger than those in the LMD Code, a meter that has already been tested for applications covered by 
the LMD Code must still meet the specific flow rate range requirements defined by meter size in the Notes Section 
of the Water Meters Code to receive approval in stationary water applications. 

Mr. Karimov, Liquid Controls, pointed out that a note in NCWM Publication 14 Product Families Table states that 
“Water and a product such as Stoddard solvent or mineral spirits may be used as test products in the fuels, 
lubricants, industrial, and food-grade liquid oils product family.”  Given this note, he asked why devices tested on 
these types of products would not also be approved for water without having to specifically test with water.  Mr. 
Buttler, NIST Technical Advisor, had researched the origin of the note, tracing it back to the 2005 NTETC 
Measuring Sector Meeting.  During that meeting, there were multiple proposals developed for a Product Families 
Table, and a work group was formed that developed the table overnight, including this note.  There is no clear 
discussion in the sector summary for that year on the note.  Mr. Buttler contacted Mr. Suiter, Richard Suiter 
Consulting, the NIST Technical Advisor at that time, and learned that the intent was to recognize that water and 
Stoddard solvent were being used commonly in industry to eliminate the danger of testing with hazardous fluids and 
to permit the use of water as a substitute test medium in those instances.  Mr. Keilty asked the sector if the note 
should be removed because of the confusion it causes.  Mr. Miller, FMC Technologies Measurement Solutions, Inc., 
disagreed, stating that this would disallow the common practice to use safe fluids in the laboratory.  All agreed to 
keep the note. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, pointed out that it is very common to perform testing on water in a 
controlled environment before testing in field applications to add new products to an approval.  It was unclear to him 
why Mr. Karimov, Liquid Controls, would want approval for water without testing on water.  Mr. Karimov replied 
that the reason he has proposed this new note is to give the NTEP Measuring Laboratories legal authority to make a 
judgment call on whether to allow water approval on a device based on the performance of the device on other 
fluids.   

There was discussion about the metrological impacts of differences in materials of meter construction compared to 
the metrological impacts of changing fluid product material.  Mr. Andre Noel, Neptune Technology Group, Inc., 
asked if it is necessary to change calibration from DEF to water.  Mr. Karimov, Liquid Controls, replied that the 
calibration must be changed from application to application.  Mr. Allen Katalinic, North Carolina Department of 
Agriculture, pointed out that water expands when it freezes, unlike some other products.  There was further 
discussion about how different types of water have different potential effects on permanence testing results.  Mr. 
Noel suggested that the proposed note should apply to potable and tap water only because of the increased potential 
for material compatibility issues with distilled and deionized water.  Mr. Karimov proposed that the NTEP 
Measuring Laboratories should have legal authority to decide whether certain water products could be included 
without testing based on the lab’s understanding of the metrological and material compatibility of the meter and the 
types of water involved in an evaluation.  Mr. Noel stated that when the requirements are left open, different 
manufacturers may receive different approval for the same testing. 

Mr. Noel, Neptune Technology Group, Inc., pointed out that different products, such as milk, have different system 
requirements.  Ms. Butcher, NIST, OWM, agreed that there are other code requirements specific to milk and noted 
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that, in the case of adding fluids that have code requirements that were not examined during previous type 
evaluations, compliance of the device with the new code requirements would have to be evaluated.  Ms. Butcher 
added that when a meter application is covered by two different codes, the evaluating laboratory must evaluate the 
device by applying all the requirements from both codes.  Product family categories already indicate by their 
groupings what products have similar metrological characteristics and code requirements.  Mr. Karimov, Liquid 
Controls, replied that he believes the groupings are imperfect now.   

Ms. Butcher, NIST, OWM, requested a clarification in terms of the intended quantity or magnitude of the word 
“similar” as it appears in the proposed note.  Mr. Karimov, Liquid Controls, replied that “similar” is intended to 
mean that the value of the critical characteristic property for the meter technology (e.g., viscosity for PD meters) for 
the proposed type of water would need to be identical to, or within the range of the physical property values of 
previously tested and approved products. 

Conclusion: 
Mr. Keilty, Endress + Hauser Flowtec AG USA, confirmed with the sector that there had been sufficient discussion 
on the item and called for a vote.  Mr. Karimov, Liquid Controls, requested that the wording of the proposed note be 
amended to include “- as determined by NTEP” in the parenthetical qualifying term for “water family.”  The vote 
was, thus, on a proposal to add a note to the end of the Product Families Table that would apply to all technologies 
as follows: 

The water family (in its entirety or partially – as determined by NTEP) can be included on an NTEP CC 
based on an approved product or range of products with similar metrological characteristics (specific 
gravity, conductivity, and viscosity - as applicable to the relevant meter technology) unless materials 
constituting the measuring element are known to deteriorate in contact with water. 

The results of the vote are as follows:  

• In favor:  9 
• Opposed: 3 
• Abstain: 1 
• Note: 2 of the 3 laboratories were opposed to the item. 

The item and the voting results will be forwarded to the NTEP Committee.  Mr. Truex, NTEP Administrator, 
informed the sector that the NTEP Committee typically does not view voting results as consensus when a majority 
of the laboratories do not support an item. 

5. Product Families Table – Change Test Requirements for Turbine Meters from Test A to 
Test E 

Source:  
Dmitri Karimov, Liquid Controls 

Background / Discussion:   
In the Product Families Table of NCWM Publication 14, turbine meters require testing on individual products with 
some exceptions.  This approach, which was appropriate many years ago when turbine meters were first entering the 
custody transfer arena, has become outdated in the opinion of the submitter.  Turbine meters have been tested 
extensively under NTEP.  Turbine meters need at least to have product tests match those of PD meters because 
turbine meter influence factors are similar to those of PD meters.  

The sector was asked to consider replacing Test A with Test E for turbine meters and to merge the products under 
turbine meters into product category groups similar to those of PD meters. 
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Mr. Karimov, Liquid Controls, explained that the reason he has submitted this item is that his company expects to 
see demand for turbine meters in a growing number of different applications and on different products requiring 
NTEP approval.   

The NTEP laboratories were not ready to agree that Test A should be eliminated for turbine meters on all products 
and asked what specific details were being proposed.  They pointed out that the different product categories were 
originally created for a reason and wanted to know what has changed and what specific product categories needed to 
be reviewed.  Mr. Karimov, Liquid Controls, stated that the immediate focus should be on combining chlorinated 
solvents and fertilizer groups. 

The manufacturers in the room were asked if they offer turbine meters.  Mr. Rich Miller, FMC Technologies 
Measurement Solutions, Inc., said his company only sells turbine meters in petroleum applications.  Mr. Andre 
Noel, Neptune Technology Group, Inc., said that his company only sells turbine meters in water applications.  Mr. 
Karimov, Liquid Controls, said that his company sells turbine meters in a wide range of applications on various 
fluids.  He mentioned that they use turbine meters on acids, DEF, and alcohols, and believes that this experience has 
shown that turbine meters can be approved for ranges of viscosities, the way that PD meters are now.  Ms. Butcher, 
NIST, OWM, asked if data could be provided that shows how the meter behaves going from one end of a range to 
another; Mr. Karimov replied they do not have data they could provide. 

There followed discussion about the basic nature of turbine meters with Mr. Karimov, Liquid Controls, asserting 
that turbine meters are affected by viscosity.  Mr. Keilty, Endress + Hauser Flowtec AG USA, and Mr. Noel, 
Neptune Technology Group, Inc., both said that turbine meters are velocity meters.  Mr. Miller, FMC Technologies 
Measurement Solutions, Inc., disagreed and stated that turbine meters are inference devices.  Mr. Beattie, 
Measurement Canada, explained that Canada uses kinematic viscosity when working with turbine meters because 
the Reynolds number is too difficult to work with. 

When turbine meters were first included in the Product Families Table, there was not as much experience with the 
technology in weights and measures applications.  Mr. Karimov, Liquid Controls, stated that, at first, turbine meters 
needed to be tested with every product because they were so new to weights and measures.  He asserted that, in the 
intervening years, much has been learned and demonstrated about their performance.  He explained that there are 
more different product families for turbine meters than are needed and pointed to chlorinated solvents as an 
example.  Mr. Jerry Butler, North Carolina Department of Agriculture agreed that if we have proof now, we should 
move forward and update the table. 

The sector reviewed the history of work done on turbine meters over the course of the NTETC Measuring Sector 
and NTEP.  Mr. Henry Oppermann, Weights and Measures Consulting, LLC, recalled that the sector was first 
formed in 1984, just prior to NTEP.  Mr. Keilty, Endress + Flowtec AG USA, said that the primary focus of the 
sector at that time was PD meter approvals.  Mr. Keilty recalled that there had been a turbine meter work group in 
1994 led by Mr. Alston, Daniel Flow Products Inc.  Ms. Butcher, NIST, OWM, added that Dr. Mattingly, NIST, 
OWM, had provided input based on NIST’s research on turbine meters to the sector that addressed influence factors 
related to flow profile, installation, flow direction, and orientation. 

Mr. Karimov, Liquid Controls, proposed combining families into the following new groupings: 

• Chlorinated solvents - one category 
• Chemicals - one category 
• Fertilizers – one category 

Mr. Frailer, Maryland Department of Agriculture, stated that the scope of the change, as it was originally proposed, 
was too broad and that it was not possible to clearly understand the reduction in scope that was being proposed in 
the discussion without seeing how it would appear in the Product Families Table.  The laboratories all agreed that 
they would need to see a detailed draft with the specific proposed groupings clearly depicted and all the pertinent 
product property data included in order for them to be able to fully understand what they were being asked to agree 
to.  Mr. Karimov, Liquid Controls, agreed to prepare a draft table for the next sector meeting and requested 
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assistance from NCWM and NIST in providing a file format of the current table that would allow him to make the 
appropriate markings for the draft. 

Conclusion: 
The sector agreed to carry this item over to the NTETC Measuring Sector’s 2012 Meeting.  This will allow time for 
Mr. Karimov, Liquid Controls, to prepare a detailed proposal using the format of the current Product Families Table.   

Mr. Karimov, Liquid Controls, will rework the table and send it to interested stakeholders for review and comment 
prior to the next sector meeting.  Stakeholders were identified as all the NTEP Measuring Laboratories, Mr. Miller, 
FMC Technologies Measurement Solutions, Inc., and Mr. McAllister, Daniel Measurement.  Mr. Karimov will 
include in the draft all property data for each product that is included in the recommended set of changes so that the 
sector will have a clear view of how the products in the proposed groupings compare.  The table will be updated 
prior to the release of the agenda for the next NTETC Measuring Sector Meeting to incorporate the input received 
back from the stakeholders identified.  Mr. Buttler, NIST Technical Advisor, will ask Ms. Hier, NCWM Project 
Coordinator, to provide Mr. Karimov with the current table in a format that he will be able to modify to reflect his 
proposal.  Mr. Buttler will also aid Mr. Karimov as needed in preparation of the draft. 

6. Product Families Table – Consolidate Product Categories for PD and Turbine Meters   

Source:  
Dmitri Karimov, Liquid Controls 

Background / Discussion:   
NCWM Publication 14 has too many agri-chemical products categories for PD and turbine meters that were created 
many years ago and are outdated.  This item relates to a parallel proposal to match PD and turbine product 
categories. 

The sector was asked to consider a proposal to consolidate most of the agri-chemical product categories for PD and 
turbine meters into the following two groups: 

• All solvents, glycols and alcohols, and chemicals in one group 
• All crop chemicals (A, B, C, and D), fertilizers, and flowables in one group 

As an alternative proposal, the sector was asked to consider adding the following note to the bottom of the Product 
Families Table or somewhere else in the LMD-Technical Policy: 

If a meter is approved for a product of low viscosity in one product family or category and the same meter is 
approved for a product of high viscosity in another product family or category, the meter will be approved for this 
viscosity range in both product families/categories. 

Mr. Dmitri Karimov, Liquid Controls, explained to the sector that the main difference between this agenda item and 
the proposal presented in Agenda Item 5 was that this one includes both PD meters and turbine meters.  Based on 
the discussion and status of Agenda Item 5, Mr. Karimov proposed limiting the scope of this item to PD meters only. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, asked Mr. Karimov, Liquid Controls, if he would consider 
developing a draft table with the changes proposed, similar to what was agreed to for Agenda Item 5.  Before 
committing to that effort, Mr. Karimov wanted to know if the labs would consider the change.  Mr. Ingram, 
California Division of Measurement Standards, said he would be willing to consider a proposal.  Mr. Frailer, 
Maryland Department of Agriculture, added that he would want to know why the changes were being proposed.  Mr. 
Karimov cited as an example that fungicides and insecticides are all water-based solutions.  Mr. Frailer noted that 
there are four different categories for crop chemicals and that he would consider combining them if they are all in 
fact similar.  Mr. Katalinic, North Carolina Department of Agriculture, added that Round Up is not a suspension.  
Mr. Butler, North Carolina Department of Agriculture,) said that PD meters have been around since the 1950’s and 
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noted that the chemical products have not changed that much since then.  Mr. Miller, FMC Technologies 
Measurement Solutions, Inc., stated that the sector had been working on the format for the Product Families Table 
with the agreement that there would be no changes to content as part of that project.  Since that project was 
completed in 2010, the sector can move forward with these types of proposals to change the substance of the table. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, asked Mr. Karimov, Liquid Controls, to describe the alternative 
proposal in the recommendation above.  Mr. Karimov explained that the intent of his alternate proposal is to 
establish a policy that defines a single approved viscosity range for a meter rather than separate approved viscosity 
ranges for that meter by each product family.  Under this proposed policy, the limits of the range of approved 
viscosities for a meter would be determined by the highest viscosity and the lowest viscosity products tested, 
regardless of the product families those two products fall within.  Furthermore, this single approved viscosity range 
would apply to all products in all the product families for which the meter has been approved, regardless of the 
range of the viscosities of the products in each family that had actually been tested during evaluations.  Mr. Karimov 
stated that it is his intent that the scope of the alternative proposal should still include both PD and turbine meters 
despite his earlier request to exclude turbine meters from the primary proposal.  Mr. Karimov noted that his proposal 
does not have any impact on multi-product approvals. 

Mr. Truex, NTEP Administrator, asked Mr. Karimov, Liquid Controls, if there is any data available to support the 
validity of the alternative proposal.  Mr. Karimov replied that he could not provide such data.  Mr. Truex expressed 
concern about the proposal since there is no data to support it.  Mr. Frailer, Maryland Department of Agriculture, 
added that it is important to remember that there are other similarities between products in the same family to 
consider in addition to just viscosity. 

Mr. Miller, FMC Technologies Measurement Solutions, Inc., asked for clarification on how the proposal would 
impact permanence testing requirements.  Mr. Karimov, Liquid Controls, said his intent was that it would still be 
necessary to do permanence testing on one product from each category.  He described an example where a 
permanence test would be conducted using a high viscosity product from one family and a second permanence test 
would be conducted using a low viscosity product from another family; these tests would allow the full range of 
viscosity to be included for both families. 

Mr. Keilty, Endress + Hauser Flowtec AG USA, recapped the two proposals in Agenda Item 6: 

• The primary proposal suggests consolidating the solvents, glycols and alcohols, and chemicals into one 
group and consolidating all crop chemicals A, B, C, and D into another group. 

• The alternative proposal is to add a note to the bottom of the Product Families Table or elsewhere in the 
Technical Policy describing the application of viscosity ranges across families. 

Mr. Butler, North Carolina Department of Agriculture reminded the sector that the product families were separate 
for a reason.  He gave a hypothetical example wherein a CC would include approval of a meter model family for a 
wide range of viscosities based on testing that included a high viscosity product (e.g., molasses) tested on a smaller 
meter size (and, therefore, tested at lower flow rates), and a low viscosity product tested on a larger meter size (and, 
therefore, tested at higher flow rates).  The concern would be that the entire family of meters would have coverage 
for the full range of viscosities across all approved families despite the fact that no testing with high viscosity 
product at higher flow rates and on larger meters was done.  Mr. Butler’s comments highlighted the concern that the 
flow profile, velocity, and other fluid flow characteristics of different products can vary significantly through 
different sized meters and at different flow rates.  The current product family groupings help to ensure that an 
appropriate amount of testing is done to understand the effects of these variations.  Mr. Karimov, Liquid Controls, 
responded that each meter model (size) should be tested on both high and low viscosity products over the range of 
approved flow rates for that meter model.  He proposed to address the concern by adding the word “model” to the 
note to ensure that a wide range of viscosities is to be tested on each meter size that is selected for testing to 
adequately represent performance of the full range of sizes for that meter model family. 

Mr. Ingram, California Division of Measurement Standards, interpreted the proposal as basically combining all the 
families into one and agreed with the other labs that the product families are currently separate for a reason.  Mr. 
Beattie, Measurement Canada, added that, with the manufacturers taking responsibility for any variation in materials 
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of construction, incorporating the proposed change would make manufacturers fully responsible for all variations of 
both meter and fluid product materials and stated that he is not comfortable with that idea.  Mr. Butler, North 
Carolina Department of Agriculture, asked if a change in the meter material would mean a change in the model 
number.  Mr. Keilty, Endress + Hauser Flowtec AG USA, replied that was not necessarily true and it would depend 
on how manufacturers define their model structures. 

Mr. Karimov, Liquid Controls, requested that the sector vote on the alternative proposal to add a note regarding the 
expanded application of tested viscosity ranges across families.  Mr. Buttler, NIST Technical Advisor, asked for 
clarification as to whether mass flow meters and specific gravity would also be included in the scope of the proposed 
policy.  Mr. Karimov said these are not intended to be included in the proposal and he believes that would need to be 
developed and submitted by someone with an interest in mass flow meter policy. 

Conclusion: 
Mr. Karimov, Liquid Controls, withdrew the primary proposal and plans to incorporate it into the draft changes to 
the Product Families Table that will be developed for Agenda Item 5 that was carried over to 2012. 

The sector voted on the alternative proposal to add a note to the LMD Technical Policy, which was modified to 
include the qualifiers “PD or turbine” and “model” as shown below.   

If a PD or turbine meter is approved for a product of low viscosity in one product family or category and the same 
model meter is approved for a product of high viscosity in another product family or category, the meter will be 
approved for this viscosity range in both product families/categories. 

The results of the vote are as follows:  

• Approve: 7 
• Oppose: 5 
• Abstain: 0 
• Note:  All 3 labs and NIST were opposed to the item as it was framed for the vote.  The item and the voting 

results will be forwarded to the NTEP Committee. 

7. Add Metrological Sealing Checklist to Measuring Devices NCWM Publication 14 

Source:  
NTEP Measuring Laboratories 

Background / Discussion:   
At its 2011 NTETC Measuring Sector Meeting, the NTEP Measuring Laboratories agreed that a sealing table 
checklist that is modeled after the example in  NCWM Publication 14, Digital Electronic Scales checklist, Section 10 
should be added to NCWM Publication 14.   

The sector was asked to consider forming a work group to develop a sealing checklist to add to the Measuring 
Devices NCWM Publication 14 that is modeled on the example from NCWM Publication 14, Digital Electronic 
Scales checklist, Section 10. 

Mr. Truex, NTEP Administrator, summarized the development of this item.  The S&T Committee has determined 
that adding this information to the type-evaluation checklists in NCWM Publication 14 is the appropriate resolution 
to an item that has been on the S&T Committee agenda for several years.  The original concern was raised in 
recognition that there were some weighing devices in service that could be left in a calibration mode while sealed.  
The S&T Committee determined that appropriate requirements already exist in NIST Handbook 44, and that 
clarification of the interpretation of these requirements in the NTEP checklists would help to ensure the 
requirements are more uniformly interpreted and applied.  Mr. Truex supported the decision of the S&T Committee 
and recommended the Sector move this item forward. 
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Mr. Keilty, Endress + Hauser Flowtec AG USA, asked where the proposed sealing checklist would be located in 
NCWM Publication 14 Ms. Butcher, NIST, OWM, suggested that it appear under code reference G-S.8.1. 

Mr. Truex, NTEP Administrator, explained that all the highlighted text, including the two tables would be ready to 
add to the LMD checklist under item 2.16 if any language related to “weight” and “weighing devices” and units 
were revised to include references appropriate to measuring devices.  The sector reviewed the proposal and agreed 
that the item would be suitable for measuring devices if the following changes were made in the table of examples at 
the end: 

• Change each instance of “lb” to “gal” 
• Change each instance of “weight” to “quantity” and “weights” to “quantities” 

Mr. Truex, NTEP Administrator, noted that these terms are just provided in the tables as examples and that the 
references are not meant to be all inclusive.  Mr. Miller, FMC Technologies Measurement Solutions, Inc., added that 
PTB in Germany would require an asterisk in front if the value was a not-legal-for-trade value.  Referring to the 
fourth item in the right column of the second table, Mr. Johnson, Gilbarco, Inc. asked why a flashing value would 
not be acceptable as an indication representing that a device is configured with the setup or configuration mode 
enabled.  Mr. Johnson added that retail motor-fuel dispensers have been using a flashing display value for 30 years 
to signify a non-valid indication.  He further noted that many of these devices use a display that only has numeric 
capability, making it impossible to use letter codes as shown in the first example of an acceptable indication shown 
in the second table.  Mr. Truex responded that flashing zeros or dashes would be acceptable, but a flashing value 
would not be acceptable if it was flashing at a rate that would still make the value usable.  He added that if the value 
could be sent to the console and that value could be used, then that could also be a problem. 

Conclusion: 
The Digital Electronic Scales sealing checklist item was reviewed and revised by the sector during the meeting to 
make it suitable for measuring devices.  The sector unanimously agreed to forward a proposal to the NTEP 
Committee to include the revised checklist item shown in Appendix D under item 2.16 in the LMD checklist. 

8. Product Families Table – Categorization of Liquid CO2 

Source:  
NTEP Measuring Laboratories 

Background / Discussion:   
Liquid CO2 does not appear in the Product Families Table in Technical Policy C. of the LMD checklist.  Therefore, 
it is difficult to determine whether liquid CO2 would fall into the compressed liquid category, or the cryogenic 
liquid category, or a new category of liquid.  Without a clearly defined product category, it cannot be determined 
what tests are required to include liquid CO2 on an NTEP CC.  This item was originally introduced in 2008.  At that 
time, the sector had agreed to table the issue until the reorganization of the Product Families Table was completed 
and more data was available to suggest the best approach for including liquid CO2 in the Product Families Table and 
for defining the test criteria.  The sector has not received additional data, however the issue remains that the 
categorization of liquid CO2 is undefined.  In the absence of data to support any other categorization and in 
recognition of the unique properties of liquid CO2, the most conservative approach would be to add liquid CO2 to 
the Product Families Table with Test A status; this will require it to be tested individually in order to be added to an 
NTEP CC. 

The sector was asked to consider adding liquid CO2 to the Product Families Table with Test A status (which 
requires testing with each product) to eliminate the current ambiguous status of liquid CO2. 

Mr. Buttler, NIST Technical Advisor, explained that liquid CO2 does not qualify as a cryogenic liquid because the 
boiling point (-70 °F) is considerably higher than the maximum boiling point for cryogenic liquids (-243 °F) defined 
in NIST Handbook 44. 
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The NTEP Measuring Laboratories were asked about their experience with liquid CO2.  Only California has 
evaluated devices measuring liquid CO2 in commercial applications.  California has issued CTEP approval, but 
there has never been an NTEP approval on a metering device on liquid CO2 to the sector’s knowledge.  The sector 
agreed that, in the absence of data or experience to support a less conservative approach, liquid CO2 should be 
added to the Product Families Table as a Test A fluid for all technologies so that the ambiguity would be resolved.  
Mr. Keilty, Endress + Hauser Flowtec AG USA, commented that magnetic flow meters do not measure liquid CO2.    

Conclusion: 
The sector unanimously agreed to propose adding a separate product category for liquid CO2 and including liquid 
CO2 as a Test A product for Mass Flow Meters, Positive Displacement Meters, and Turbine Meters. 

9. Product Families Table – Add Hydrogen (Compressed Gas)  

Source:  
USNWG for the Development of Commercial Hydrogen Measurement Standards  

Background / Discussion:   
Section 3.39 Hydrogen Gas-Measuring Devices – Tentative Code was added to NIST Handbook 44 in 2011.  There 
is no mention of hydrogen in the Product Families Table in Technical Policy C.  Hydrogen should be added to the 
Product Families Table in Technical Policy C. to provide clarity as to the Test Requirements, Coverage, Product 
Category, and Typical Properties.   

The sector was asked to consider adding hydrogen to the checklist for all meter types that measure compressed 
gases.  Because of the unique properties of compressed hydrogen gas, the NTEP Measuring Laboratories 
recommend that Test A, which requires individual testing, be specified for hydrogen gas. 

Mr. Buttler, NIST Technical Advisor, explained that the USNWG requested this item to clarify the testing 
requirements for hydrogen gas-measuring device type evaluations. 

Mr. Karimov, Liquid Controls, requested that hydrogen be added for PD and turbine meters, as well as mass flow 
meters.  Mr. Cooper, Tuthill Transfer Systems, agreed, offering that this would avoid the need to revisit the issue 
later.  Mr. Keilty, Chair, cautioned the sector about adding blanket statements that include technologies which are 
not being considered in practice.  Mr. Beattie, Measurement Canada, reminded the sector that the table is not all 
inclusive; products that do not appear in the table can still be approved. 

Conclusion: 
The sector voted on a proposal to add hydrogen to the table for mass flow meters, PD meters, and turbine meters as 
a Test A fluid as shown in Appendix E to this summary.  The results of the vote are as follows:  

• Approve: 11 
• Opposed: 1 
• Abstain: 2 
• Note:  All 3 labs and NIST approved the item as it was framed for the vote.  The item and the voting results 

will be forwarded to the NTEP committee. 
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10. Add Units for Compressed Gases to Technical Policy V. List of Price and Quantity 
Markings on Retail Motor Fuel Dispensers (RMFDs) 

Source:  
Hydrogen Checklist Work Group 

Background / Discussion:   
Section 3.39 Hydrogen Gas-Measuring Devices – Tentative Code was added to NIST Handbook 44 in 2011.  NCWM 
Publication 14, LMD Technical Policy V. List of Price and Quantity Markings on RMFDs does not include units for 
CNG or hydrogen compressed gas in the list of Acceptable Delivered Quantity representations. 

The sector was asked to consider adding “kg,” “GGE,” and “GLE” to the list of “Delivered Quantity Acceptable” in 
the top right corner of the Table in Technical Policy V. as acceptable quantity units for CNG and hydrogen RMFDs. 

The Hydrogen Checklist Work Group noted that the units relating to the compressed gaseous fuels CNG and 
hydrogen were missing from the table in NCWM Publication 14 Technical Policy V.  Mr. Keilty, Endress + Hauser 
Flowtec AG USA, said that the proposed change should prevent confusion during type evaluation of compressed gas 
dispensers.  Mr. Ingram, California Division of Measurement Standards, noted that the hydrogen gas method of sale 
regulation in NIST Handbook 130 has a provision that limits the resolution of the unit price to whole cents.   

Conclusion: 
The sector reviewed the proposal and identified additional changes that further improved the clarity of the policy.  
The sector unanimously agreed to propose the changes to Technical Policy V. List of Price and Quantity Markings 
on Retail Motor Fuel Dispensers (RMFDs) in NCWM Publication 14 as shown below:  

V. List of Price and Quantity Markings on Retail Motor Fuel Dispensers (RMFDs) 
 
List of Price and Quantity Markings on RMFDs (Does Not Apply to Receipt Format) 

Total Sale Acceptable Unit Price Acceptable Delivered Quantity Acceptable 
Total Sale $ 000.00 
Total $ 000.00 
This Sale $ 000.00 
Purchase $ 000.00 
Total Purchase $ 000.00 
Sale $ 000.00 

Unit Price $ 0.000 
Price Per Gallon $ 0.000 
Price/Gallon $ 0.000 
Price Per Liter $ 0.000 
Price/Liter $ 0.000 
Price Per GGE $ 0.000 (CNG only) 
Price/GGE $ 0.000 (CNG only) 
Price Per GLE $ 0.000 (CNG only) 
Price/GLE $ 0.000 (CNG only) 
Price Per kg $ 0.00 (hydrogen only) 
Price/kg $ 0.00 (hydrogen only) 
Price Per Unit $ 0.000 
Price/Unit $ 0.000 

Gallons 
Gal 
Liters 
L or l 
GGE (CNG only) 
GLE (CNG only) 
kg (hydrogen only) 

Total Sale Unacceptable Unit Price Unacceptable Delivered Quantity Unacceptable 
$ 000.00 Price Per Vol 

Price/Vol 
$/G $0.000 
$/Gal $0.000 
$/Liter $0.000 
$/L $0.000 
$/l $0.000 
Price Per kg $ 0.000 (hydrogen only) 
Price/kg $ 0.000 (hydrogen only) 

G 
Unit 
Volume 
Vol 
k 
KG 
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11. Certificate of Conformance Parameters for Measuring Devices 

Source:  
Mr. Buttler, NIST Technical Advisor  

Background:  
 NCWM Publication 14 Administrative Policy P. CC lists several options for typical information to be included on 
an NTEP CC; however, there is no guidance on the minimum information that is to be included in a CC, such as the 
sealing category and product photographs.  Identifying the minimum components to be included on every CC would 
provide better guidance for NTEP Measuring Laboratories, improve consistency of CC’s, and promote easier 
interpretation by field inspectors. 

Mr. Buttler, NIST Technical Advisor, clarified that the intent of the item was to provide guidance for new CC 
content and not to be applied retroactively to modify existing NTEP CCs. 

Mr. Truex, NTEP Administrator, told the sector that the NTEP CC process is able to effectively ensure that the 
minimum needed information is contained on all new CC’s issued.  The necessary content is being effectively 
captured by virtue of the CC application form.  Mr. Truex stated that CC content is dealt with administratively and 
that there is no need to change NCWM Publication 14Pub 14. 

Conclusion:   
The sector agreed that the need to include the minimum necessary information in all new CC’s can be effectively 
addressed administratively by NCWM.  Consequently, the sector agreed that the proposed change is unnecessary 
and withdrew the item. 

12. Test for Mathematical Agreement of Card Reader after Power Loss 

Source:  
Mr. Reiswig, California Division of Measurement Standards 

Background / Discussion:   
During development of the draft checklist for Hydrogen Gas-Measuring Devices, a gap was identified for CNG 
Card-Activated Retail Motor Fuel Dispensers.  NTEP evaluators have found cases where there is not mathematical 
agreement between the total quantity, the unit price, and the total price when executing the “Power Loss” test (item 
16.1) in the LMD NCWM Publication 14 Section 16. Test Methods for Card-Activated Retail Motor Fuel 
Dispensers.  This test is designed to ensure that the device will not dispense any fuel after a power interruption 
without reauthorization of the card-activated device.  The test does not currently call for any check of the 
mathematical agreement. 

The sector was asked to consider the addition of a procedure to 16.1 of the checklist to verify mathematical 
agreement after a power loss shut down of an RMFD as shown below: 

16.1.  Authorize the dispenser and, with the pump “handle” on, interrupt power to any part (or all) of the 
system.  The pump should deauthorize immediately.  Specifically: 

16.1.1.  Authorize with a card and turn the “handle” on. Power down briefly, then restore power.  Try to 
dispense product: the dispenser must not dispense because the power failure should have de-
authorized the dispenser. 

16.1.2.  The dispenser must maintain mathematical agreement between the computed money value 
and the quantity (Quantity x Unit Price = Sales Price) at the point in time that de-
authorization occurred.  
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After reviewing the proposal, the sector was uncertain as to where within the checklist the addition should be made.  
The sector asked Mr. Ingram, California Division of Measurement Standards,  Mr. Buttler, NIST Technical Advisor, 
and Mr. Keilty, Chair, to review NCWM Publication 14 and the hydrogen draft checklist during the lunch break and 
share their recommendation for the proposed location(s) for the item.  After their review, this group reported to the 
sector that they found instances already in place in NCWM Publication 14 that appear to be sufficient to address the 
concern raised by the originator. 

Conclusion: 
The sector agreed that provision for verifying mathematical agreement following a power loss is already covered in 
other sections of NCWM Publication 14, including the LMD Checklists and Test Procedures for Retail Motor-Fuel 
Dispensers, the LMD Checklists and Test Procedures for Mass Flow Meters, and the newly proposed draft LMD 
Additional Checklists and Test Procedures for Hydrogen Gas-Measuring Devices.  There are references at multiple 
points in each checklist that would address mathematical agreement.  Consequently, the sector agreed that the 
proposed change is unnecessary and withdrew the item. 

13. Device Marking for Electronic Linearization for Meters 

Source:  
NTEP Measuring Laboratories 

Background / Discussion:  
During the 2010 NTETC Measuring Sector Meeting, the sector considered the item “Electronic Linearization for 
Positive Displacement Meters” and agreed to recommend that the second paragraph of Technical Policy G be 
replaced with the following: 

A measuring element may use factory-established linearization curves to establish the minimum flow 
range (5:1, 10:1, or as required) providing the linearization programming is installed during 
manufacturing and the programming cannot be altered after leaving the manufacturer. 

Auxiliary equipment (e.g., indicator or register) with programmable multi-point calibration that alters 
the output signal from the measuring element to extend the flow range of the system beyond the 
measuring element’s required minimum flow range may be used and the auxiliary device’s multi-point 
calibration will be noted on the CC and must be marked on the meter. 

The requirements for marking flow rate limitations on devices was discussed at the spring 2011 NTEP Measuring 
Laboratories Meeting in relation to this change, and it was determined that additional clarification is needed 
regarding the marking requirement that is referenced in NCWM Publication 14, Section G.  For example, if a device 
can have its range expanded by the addition of an optional auxiliary approved device that has multi-point 
calibration, how is this device to be marked, and do both ranges need to be marked on the device in case the 
auxiliary device is ever replaced or removed? 

The sector was asked to clarify how the multi-point calibration is to be marked on the meter and add specific 
guidance to the LMD checklist Section 11. Marking; “Code Reference: S.4.1.1. Marking Requirements; Limitation 
on Use.”  The sector was asked to consider adding the example below or to offer other alternatives to clarify range 
of use limitations of a meter with and without an auxiliary multi-point indicator. 

 Without Aux Multi-Point Indicator With Aux Multi-Point Indicator 
Min Flow 20 GPM 10 GPM 
Max Flow 100 GPM 100 GPM 
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The sector reviewed Technical Policy G and discussed how it allows an auxiliary device to be used to extend the 
flow range of a system beyond the measuring element’s minimum flow range.  Mr. Buttler, NIST Technical 
Advisor, and Ms. Butcher, NIST, OWM, noted two main concerns to be addressed by this proposal: 

1. Technical Policy G requires that “the auxiliary device’s multi-point calibration will be noted on the CC and 
must be marked on the meter.”  However, there is no guidance or example of acceptable marking.   

2. When a CC lists different approved flow rate ranges depending on whether an auxiliary device is used to 
extend the approved flow rate range, how can the flow rate range marking on the device ensure that all the 
information needed by a field inspector is available when the auxiliary device can be added or removed 
without changing the marking on the measuring element? 

Mr. Buttler, NIST Technical Advisor, illustrated these concerns further by describing a hypothetical example of a 
device that was marked with an extended range because it was originally installed with an auxiliary multi-point 
calibration device.  If the auxiliary device were ever to fail or be removed and not be replaced, then the marking on 
the meter would reflect an incorrect approved flow rate range.   

Mr. Frailer, Maryland Department of Agriculture, added another example of an inspector examining a device in 
service that was marked for the range that the device would be approved for if it was not using an auxiliary device 
(e.g., 20 GPM MIN FLOW).  If the inspector found the device to be operating using an auxiliary device in the 
extended range approved for that system when using that auxiliary device (e.g., down to 10 gpm), the inspector 
would still fail the device in this case because of the disagreement between the marked range and the operating 
range. 

Mr. Karimov, Liquid Controls, asked whether turbine meters were excluded.  Mr. Buttler, NIST Technical Advisor, 
explained that Technical Policy G applies to all technologies. 

Several sector members could see the need for greater clarity and discussed the best location within NCWM 
Publication 14 to make sure that the information would be clear and not overlooked during type evaluation.  No 
clear location was identified.  Mr. Cooper, Tuthill Transfer Systems, shared the history of the original item with the 
sector and mentioned that the original item submitted by Mr. Cooper did not include any intent to affect marking 
requirements. 

Conclusion:   
The sector was unable to reach a consensus for guidance on how the policy for marking meters with an extended 
flow range is to be applied.  Consequently, the sector withdrew the item, and the NTEP Measurement Laboratories 
will decide how each meter must be marked on a case-by-case basis. 

14. Product Families Table - Restore Notation “(Above 50 °C)” to the Heated Products 
Category Definition 

Source:  
NTEP Measuring Laboratories 

Background / Discussion:  
The NTEP Measuring Laboratories noted that the newly revised Product Families Table in NCWM Publication 14 
Technical Policy C. is missing the statement “(Above 50 °C)” to qualify the “Heated Products” category.  This 
statement had appeared in prior versions of the Product Families Table and the Sector had not discussed deleting the 
statement.  Consequently, it appears that the statement was inadvertently omitted when the table was reorganized.   

The sector is asked to consider that NIST Handbook 44 currently lists “Asphalt at temperatures greater than 50 °C” 
in the Tolerances Table under Accuracy Class 0.3A, with an Acceptance Tolerance of 0.3%.  The table also 
specifies “Heated Products (other than asphalt) at or greater than 50 °C” under Accuracy Class 0.3, with an 
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Acceptance Tolerance of 0.2 %.  NIST Handbook 44 does not include a specific definition for “Heated Products” in 
the Definitions section. 

The sector was asked to consider restoring the term “(Above 50 °C)” to the “Heated Products” category 
abbreviations as shown below to clarify the temperature range that defines “Heated Products”. 

Product Category Table – Category Abbreviations 
Abbreviation Product Category Abbreviation Product Category 
Alc Gly Alcohols, Glycols and Water 

Mixes Thereof 
Fert Fertilizers 

CC-A Crop Chemicals (Type A) FL&O Fuels, Lubricants, Industrial and 
Food Grade Liquid Oils 

CC-B Crop Chemicals (Type B) Flow Flowables 
CC-C Crop Chemicals (Type C) Heated Heated Products (Above 50 °C) 
CC-D Crop Chemicals (Type D) Liq Feed Liquid Feeds 
Chem Chemicals Solv Chl Solvents Chlorinated 
Comp gas Compressed Gases Solv Gen Solvents General 
Comp liq Compressed Liquids (Fuels and 

Refrigerants, NH3) 
Sus Fert Suspension Fertilizers 

Cryo LNG Cryogenic Liquids and Liquefied 
Natural Gas 

Water Water 

 

Mr. Buttler, NIST Technical Advisor, explained that the omission of the note appears to have been an oversight that 
occurred when the new table format was added to NCWM Publication 14 in 2011.   

Mr. Buttler described the associated concern about heated products and the Product Families Table.  Because heated 
asphalt and other heated products all fall together in the category of “Heated Products,” but have different tolerances 
in NIST Handbook 44, there was a concern that a device might be approved for a family by testing with the less 
stringent tolerance.  The sector discussed the concern further and agreed that the issue is effectively addressed by 
LMD Technical Policy B. Tolerance Application, which provides an example wherein a meter tested using only the 
“agri chemical” tolerance is restricted from use in applications with tighter tolerances until additional testing is 
performed.  Ms. Butcher, NIST, OWM, pointed out that the Technical Policy B was added because companies were 
applying for one application and associated tolerance, but if their equipment performed within tighter tolerances, 
they wanted to also add applications with tighter tolerances to the CC.  This provision is intended to emphasize that 
applicants must specify the application and tolerance for the approvals they seek at the time a device is submitted for 
evaluation. 

The sector noted two issues in NIST Handbook 44 related to heated products: 

• There exists an inconsistency in the Accuracy Classes and Tolerance Tables in the LMD Code and in the 
VTM Code in NIST Handbook 44 between the temperature range defined for heated asphalt and the 
temperature range defined for other heated products.  Heated asphalt is defined as “greater than 50 ºC,” 
whereas other heated products are defined as “at or greater than 50 ºC.”   

• The description for “Heated products” in the Mass Flow Meters Code Table T.2 Accuracy Class 0.3 in 
NIST Handbook 44 is incomplete compared with the description from the LMD Code, which reads “Heated 
products (other than asphalt) at or greater than 50 ºC.” 

Conclusion:   
The sector unanimously agreed to propose the addition of the statement “(Above 50 °C)” to the “Heated Products” 
abbreviation as originally proposed. 
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Mr. Buttler, NIST Technical Advisor, will investigate and address the two NIST Handbook 44 issues that were 
identified: 

• Inconsistency between the temperature ranges for heated asphalt and for other heated products in the LMD 
Code and the VTM Code. 

• Incomplete description for “Heated products” in the Mass Flow Meters Code 

15. Next Meeting 

The sector agreed to recommend to NCWM that its next meeting be held in conjunction with the 2012 Southern 
Weights and Measures Association (SWMA) Annual Meeting.  However, because the sector must be mindful of 
meeting publication deadlines for NCWM Publication 15, the sector noted that this decision may need to be revisited 
once a date and location has been selected for the 2012 SWMA meeting. 

ADDITIONAL ITEMS 

The NTETC Measuring Sector was asked to provide input on the following measuring-related issues on its agenda if 
time permitted during the NTETC Measuring Sector Meeting.  In the interest of brevity, the narrative for each item 
is abbreviated to the extent practical.  Full descriptions of NCWM S&T Committee items can be found in the S&T 
Committee’s list of carryover items and its 2011 Interim and Final Reports.    

16. Section 3.31. Vehicle-Tank Meters; Paragraph T.4. Product Depletion Test  

Source:   
Northeast Weights and Measures Association.  This item was originally part of the 2010 NCWM Publication 16 
Agenda Item 360-3 – Developing Items Part 3.31., Vehicle-Tank Meters - Item 1. 

Purpose:   
Modify the VTM code to base the product depletion test tolerances on the meter’s maximum flow rate (a required 
marking on all meters), rather than the meter size (a required marking for meters manufactured beginning in 2009).  
This will enable more consistent application of the tolerances for older meters, which are not required to be marked 
with the meter size and address an unintentional gap which allows an unreasonably large tolerance for smaller 
meters. 

Item Under Consideration:   
The S&T Committee is considering two options for modifications to Paragraph T.4. and Table T.4.  The committee 
is asking for feedback on both of these proposals and is particularly interested in data from manufacturers and 
weights and measures jurisdictions that would illustrate the impact of these proposals on smaller meters. 

Option 1 Summary: 
Option 1 proposes to modify Paragraph T.4. and Table T.4. to define product depletion test tolerances based on 
the maximum flow rate marked on the meter, instead of the meter size and to provide corresponding examples.  
The proposed tolerance is equal to 0.5% of the volume delivered in one minute at the marked maximum flow 
rate. 

Option 2 Summary: 
Option 2 proposes a wider tolerance than Option 1 for meters rated 100 gpm or lower.  As with Option 1, 
Option 2 proposes to modify Paragraph T.4. and Table T.4. to define product depletion test tolerances based on 
the maximum flow rate marked on the meter, instead of the meter size and provide corresponding examples.  
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The proposed tolerances in Option 2 are equal to 0.6% of the volume delivered in one minute at the marked 
maximum flow rate for meters rated 100 gpm or lower, and 0.5% of the volume delivered in one minute at the 
marked maximum flow rate for meters rated above 100 gpm. 

Background / Discussion:   
At the 2011 NCWM Annual Meeting, the S&T Committee reiterated its need for data to evaluate the impact of any 
proposed tolerances changes, noting that, to date, no data has been submitted to the committee. 

The committee asked that the following test data be submitted to assist the committee in making this assessment: 

• make and model of the meter, 
• marked maximum flow rate of the meter, 
• actual delivery rate during the normal test, 
• error (in cubic inches or percent) for the normal test, 
• actual delivery rate during the product depletion test, 
• error (in cubic inches or percent) for the product depletion test, and 
• type of test (e.g., routine or follow-up) 

For information on submitting data, please contact Ms. Butcher, S&T Committee NIST Technical Advisor, at (301) 
975-2196 or tina.butcher@nist.gov.  The committee also plans to distribute a request on NIST, OWM’s Weights and 
Measures Directors’ list serve for jurisdictions to submit data. 

Mr. Karimov, Liquid Controls, speaking on behalf of the Meter Manufactures Association (MMA), indicated that 
the MMA continues to be concerned about the impact of any proposed changes on smaller meter sizes, particularly 
meter sizes that are less than 1-1/2 inches.   

The committee was looking forward to receiving additional proposals and requested data by November 1, 2011 so 
that the information can be considered at the 2012 NCWM Interim Meeting and the item can remain on the 
committee’s agenda. 

Conclusion: 
The sector discussed this issue briefly.  They heard an overview of an alternate proposal from Mr. Karimov, Liquid 
Controls, and Mr. Cooper, Tuthill Transfer Systems, with input from Mr. Miller, FMC Technologies Measurement 
Solutions, Inc..  The sector did not take a position on this issue. 

Mr. Buttler, NIST Technical Advisor, noted the alternate proposal discussed during the sector meeting was formally 
submitted by the MMA to the S&T Committee on Nov. 3, 2011, after the sector meeting.  This proposal is provided 
below: 

Meter Manufacturers Association Proposed Option 
T.4. Product Depletion Test. – The difference between the test result for any normal test and the product 
depletion test shall not exceed: 

• eight-tenths (.8%) of the volume delivered in one minute at the maximum flow rate marked on the meter 
for meters marked with a maximum flow rate of 227 Lpm (60 gpm) or less; 

• six-tenths (.6%) of the volume delivered in one minute at the maximum flow rate marked on the meter for 
meters marked with a maximum a flow rate of greater than 227 Lpm (60 gpm) and equal or less than 379 
Lpm (100 gpm); 

• five-tenths (.5%) of the volume delivered in one minute at the maximum flow rate marked on the meter for 
meters marked with a maximum flow rate of greater than 379 Lpm (100 gpm). 
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Table T.4. 
Tolerances for Typical Vehicle-Tank Meters on Product Depletion Tests, Except Milk Meters 

Marked Maximum 
Flow Rate 

Maintenance and 
Acceptance Tolerances 

Marked Maximum 
Flow Rate 

Maintenance and 
Acceptance Tolerances 

114 Lpm 0.91 L 30 gpm .24 gal (55.4 in3) 
227 Lpm 1.82 L 60 gpm .48 gal (110.9 in3) 
379 Lpm 2.27 L 100 gpm .60 gal (138.6 in3) 
757 Lpm 3.79 L 200 gpm 1.0 gal (231 in3) 

Refer to T.4. for meters with maximum flow rates not listed. 
Based on a test draft volume of a least the amount specified in N.3. Test Drafts. 

Summary of the MMA Option: 
The MMA Option is similar to Options 1 and 2, but proposes a wider tolerance than both Option 1 and Option 2 
for meters rated 60 gpm or lower.  As in Options 1 and 2, the MMA Option is to modify Paragraph T.4. and 
Table T.4. to define product depletion test tolerances based on the maximum flow rate marked on the meter, 
instead of the meter size and to provide corresponding examples.  The proposed tolerances in the MMA Option 
are equal to 0.8% of the volume delivered in one minute at the marked maximum flow rate for meters rated 60 
gpm or lower, 0.6% of the volume delivered in one minute at the marked maximum flow rate for meters rated 
between 60 gpm and 100 gpm (including 100 gpm), and 0.5% of the volume delivered in one minute at the 
marked maximum flow rate for meters rated above 100 gpm. 

17. OIML B 3 Basic Certificate System for OIML Type Evaluation of Measuring Instruments 
and OIML B 10 Framework for a MAA on OIML Type Evaluations 

Source:  
Dr. Ehrlich, NIST, OWM 

Background / Discussion:  
Voting was scheduled to take place on October 14 on the standards for the MAA and OIML type evaluation 
certificate system standards at the 46th International Committee of Legal Metrology (CIML) meeting in Prague, 
Czech Republic.  The Committee Drafts for both B 3 and B 10 were provided to the sector for information purposes. 

Conclusion: 
Mr. Buttler, NIST Technical Advisor, reported the outcome of the October 14 CIML voting.  Both items passed and 
were forwarded to International Bureau of Legal Metrology  for publication.  Mr. Truex, NTEP Administrator, 
asked the sector if any members had MAA Certificates, to which none responded.  The sector took no further action 
on this item. 

18. G-S.1. Marking (Software)  

Sources:  
2010 Carryover Item 310-3.  This item originated from the NTETC Software Sector and first appeared on the S&T 
Committee’s 2007 Agenda as Developing Item Part 1, Item 1. 

Background / Discussion:   
The NTETC Software Sector has continued to collect information and concerns of stakeholders on this item.   
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During the 2011 NCWM Annual Meeting, the S&T Committee heard a recommendation from NIST, OWM that this 
item should be changed to Developing in order to provide the NTETC Software Sector additional time to more fully 
develop the item based on the following points: 

1. The current proposal is not developed enough for consideration by the S&T Committee.  Based on the 
diversity of comments that continue to be heard on this issue, NIST, OWM believes the item is not close to 
a NCWM vote and that considerable work still needs to be done to develop the item.   

2. NIST, OWM interprets the current proposal as requiring that software be marked with a non-repetitive 
serial number.  However, it is not the intent of the NTETC Software Sector to require such marking.  Thus, 
it is believed that the language must be revised to resolve this issue and assure the intended interpretation is 
clear. 

3. The draft of the March 2011 NTETC Software Sector Summary reported that several members envision G-
S.1. being developed further to the extent that G-S.1.1. may not be needed.     

There was a position posted on NCWM 2011 Online Position Forum by Mr. Johnson, Gilbarco, Inc., opposing the 
item as written and sharing the following comments:     

Gilbarco, Inc. does not support the current proposed language. Our pumps and dispensers have a numeric 
display capable of displaying 6 digits. It is not currently possible to display the version identifier or an 
abbreviation or symbol that identifies the version number as required in (d) (1) and (2).  It is not possible to 
access the software version using “one or, at most, two levels of access" as noted in section G-S.1.1 (3).  We do 
not currently offer a menu based system and do not offer functions such as “Metrology,” “System 
Identification” or “Help.” We do not have the ability not offer icons or symbols. Meeting the new marking 
requirements will be costly to the customer.  We can currently display the software version number (i.e., 
Software Version number 01.8.30 would be shown on the main display as 01830 by using controls on the 
device).  The software version will also be displayed during the power up cycle.  Recommend the status be 
changed to informational. 

After considering all the comments received, the S&T Committee agreed to change the status of this item to 
Developing because the item lacks enough information for full consideration and a full proposal had yet to be 
developed. 

This item was included on the NTETC Measuring Sector’s Agenda to keep sector members informed of the item 
and to allow for sector comment, discussion, and input to the S&T Committee. 

Conclusion: 
The sector discussed the item briefly.  Mr. Truex, NTEP Administrator, shared that there is still much work to be 
done on this item.  The NTETC Measuring Sector had no specific recommendations for the NTETC Software Sector 
to consider. 

19. Interpretation of VTM Code 3.31., Paragraph S.2.4., with Regard to Individual vs. Multiple 
Deliveries  

Source:  
NTEP Measuring Laboratories and Ms. Butcher, NIST, OWM 

Background / Discussion:   
NIST, OWM received an inquiry from a regulatory official regarding the application of the VTM Code Paragraph 
S.2.4 Zero-Set-Back Interlock.  The regulator reported receiving a complaint from a buyer who received a receipt 
for an individual delivery that was labeled “multiple delivery.”  This discussion revealed that the code is not clear 
regarding how the zero-set-back interlock and 3-minute timeout are to function relative to both “individual” and 
“multiple” deliveries.  There currently is no requirement for a delivery to be designated as “individual” or 
“multiple.”  However, the NTEP Measurement Laboratories agreed that such a provision would be beneficial to 



NTEP 2012 Interim Agenda 
Appendix C – NTETC Measuring Sector Meeting Summary 

NTEP - C29 

field officials in identifying improper use of the device.  The laboratories also discussed how paragraph S.2.4. is 
currently being implemented and agreed there may be confusion on how the current language applies. 

NIST, OWM requests input from the sector on the development of a proposal to help clarify how S.2.4. was 
intended to apply and on the concept of requiring the type (i.e., “individual” or “multiple”) of delivery to be 
automatically identified.  Modifications to paragraph S.2.4. might include an addition of a new user requirement that 
explains how the operator is to control and/or document “individual” vs. “multiple” delivery status.  The proposal 
might also clearly explain if and how the 3-minute timeout is to function depending on the “individual” vs. 
“multiple” status. 

Conclusion:   
The sector discussed the issue briefly.  Ms. Butcher, NIST, OWM, explained that the item was to engage 
stakeholders interested in seeking a solution to the issue that meets inspectors’ and consumers’ needs, but is not 
burdensome to manufacturers or users.  The issue was raised when a ticket appeared with “multiple delivery” 
printed on it and it could not be explained what this means.  She noted that the item is still developing and there is 
no specific proposal to consider at this point.  Mr. Miller, FMC Technologies Measurement Solutions, Inc., and Mr. 
Karimov, Liquid Controls, expressed interest in providing input on the item as it is being developed. 

ACTION ITEMS TABLE 

NTETC Measuring Sector Meeting 
October 21-22, 2011 / Norfolk, Virginia 

Agenda 
Item 

Title Task Responsible Person(s) Due Date 

1 

Add Testing Criteria to 
NCMW Publication 14, 
NTEP Policy U. 
Evaluating Electronic 
Indicators Submitted 
Separate from a 
Measuring Element 

Finalize the checklist, 
addressing all highlighted 
areas and the five open issues 

• Work Group 1/3/12 

Forward finalized checklist to 
Mike Frailer and Allen 
Katalinic for review 

• Rich Miller, FMC 
Technologies 
Measurement Solutions, 
Inc. 

• Marc Buttler, NIST 
Technical Advisor 

1/4/12 

Review finalized checklist and 
provide comments to Rich 
Miller and Marc Buttler 

• Mike Frailer, MD 
• Allen Katalinic, NC 

1/17/12 

Incorporate laboratory 
comments prior to 2012 
NCWM Interim Meeting 

• Rich Miller, FMC 
• Marc Buttler, NIST 

Technical Advisor 

1/22/12 

2 
Development of Water 
Meters Checklist 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

• Marc Buttler, NIST 
Technical Advisor 

12/1/11 

3 

Development of 
Hydrogen Gas-Measuring 
Devices Checklist 

Update numbering to reflect 
48-58 and forward version 
with Item I. reference to Marc 
Buttler 

• Michael Keilty, Endress 
+ Hauser Flowtec AG 
USA 

Complete 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

• Marc Buttler, NIST 
Technical Advisor 

12/1/11 
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4 
Product Families Table - 
Include Water on Existing 
NTEP CC’s 

Submit recommendation and 
voting results to NTEP 
Committee 

• Marc Buttler, NIST 
Technical Advisor 

12/1/11 

5 

Product Families Table – 
Change Test 
Requirements for Turbine 
Meters from Test A to 
Test E 

• Update table with specific 
proposal and numbers 

• Incorporate stakeholder 
input from labs, Rich Miller 

• Dmitri Karimov, Liquid 
Controls 

Next Sector 
Meeting 

Provide Dmitri with workable 
table 

• Marc Buttler, NIST 
Technical Advisor 

• Lindsay Hier, NCWM 
Project Coordinator 

Complete 

6 

Product Families Table – 
Consolidate Product 
Categories for PD and 
Turbine Meters   

Submit recommendation and 
voting results to NTEP 
Committee 

• Marc Buttler, NIST 
Technical Advisor 

12/1/11 

7 

Add Metrological Sealing 
Checklist to Measuring 
Devices NCWM 
Publication 14 

Update Scale checklist item 
example as agreed to in the 
sector meeting 

• Technical Advisor, Marc 
Buttler 

Complete 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

• Marc Buttler, NIST 
Technical Advisor 

12/1/11 

8 
Product Families Table – 
Categorization of Liquid 
CO2 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

• Marc Buttler, NIST 
Technical Advisor 

12/1/11 

9 
Product Families Table – 
Add Hydrogen 
(Compressed Gas) 

Submit recommendation and 
voting results to NTEP 
Committee 

• Marc Buttler, NIST 
Technical Advisor 

12/1/11 

10 

Add Units for 
Compressed Gases to 
Technical Policy V. List 
of Price and Quantity 
Markings on Retail Motor 
Fuel Dispensers (RMFDs 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

• Marc Buttler, NIST 
Technical Advisor 

12/1/11 

14 

Product Family Table - 
Restore notation “(Above 
50 °C)” to the heated 
products category 
definition 

Submit recommendation to 
modify NCWM Publication 14 
to NTEP Committee 

• Marc Buttler, NIST 
Technical Advisor 

12/1/11 

Address the two NIST 
Handbook 44 issues related to 
heated products that were 
identified 

• Marc Buttler, NIST 
Technical Advisor 

Prior to fall 
2012 
Regional 
Association 
meetings 

15 

Next Meeting Identify location and time of 
next SWMA Meeting and 
propose location to NTEP 
Committee 

• Chair 
• NTEP Administrator 
• NIST Technical Advisor 

2012 
Interim 
Meeting 

Carry Over Actions from 2010 Measuring Sector 

 

Hydrogen Gas-Measuring 
Devices Checklist 

Monitor USNWG progress on 
developing test procedures.  
Begin development of type 
evaluation test procedures 
when USNWG completes test 
procedures work. 

 Hydrogen Meters 
Checklist Sub-Group 

Ongoing 
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Appendix A 
Draft National Type Evaluation Program 

Evaluating Digital Indicators – Checklists and Test Procedures 
 

Introduction 

This checklist is used for Technical Policy U. Evaluating Electronic Digital Indicators submitted separate from a measuring 
element. This section is intended for lab testing only. Is permanence necessary? 

1. Identification 

Code Reference: G-S.1. Identification 
All equipment shall be clearly and permanently marked on an exterior visible surface after installation.  It must 
contain the following information (prefix lettering may be initial capitals, all capitals, or all lower case): 

1.1. The name, initials, or trademark of the manufacturer or distributor.  Yes   No   N/A 
1.2. A model identifier that positively identifies the pattern or design of the 

device. The model identifier shall be prefaced by the word "Model," "Type," 
or "Pattern." These terms may be followed by the word "Number" or an 
abbreviation of that word. The abbreviation for the word "Number" shall, as 
a minimum, begin with the letter "N" (e.g., No or No.) The abbreviation for 
the word "Model" shall be "Mod" or "Mod." Prefix lettering may be initial 
capitals, all capitals, or all lower case. 

 Yes   No   N/A 

1.3. Except for not-built-for-purpose, software-based devices, a norepetitive serial 
number. The serial number shall be prefaced by the words "Serial Number" or 
an abbreviation, or a symbol, that clearly identifies the number as the required 
serial number. Abbreviations for the word "Serial" shall, as a minimum, begin 
with the letter "S," and abbreviations for the word "Number" shall, as a 
minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

 Yes   No   N/A 

1.4. For not built-for-purpose, software based devices the current software 
version or revision designation. The version or revision identifier shall be 
prefaced by the word "Version" or "Revision" as appropriate and either word 
may be followed by the word "Number." The abbreviations for the word 
"Version" shall, as a minimum, begin with the letter "V." Abbreviations for 
the word "Revision" shall, as a minimum, begin with the letter "R." The 
abbreviations for the word "Number" shall, as a minimum, begin with the 
letter "N" (e.g., No or No.) 

 Yes   No   N/A 

Code Reference: G-S.1. (e) 
1.5. An NTEP Certificate of Conformance (CC) Number or a corresponding CC 

addendum number for devices that have (or will have) a CC. The number 
shall be prefaced by the terms "NTEP CC," "CC," or "Approval." These 
terms may be followed by the word "Number" or an abbreviation for the 
word "Number." The abbreviation for the word "Number" shall as a 
minimum begin with the letter "N" (e.g., No or No.) 

 Yes   No   N/A 
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The device must have an area, either on the identification plate or on the 
device itself, suitable for the application of the Certificate of Conformance 
Number. If the area for the CC number is not part of an identification plate, 
then note its intended location below and how it will be applied. 

 

1.5.1. Location of CC Number if not located with the identification information:  
      

 

Code Reference: G-S.1.1. Location of Marking Information for Not Built-for-Purpose, Software-Based Devices  
1.6. For not built-for-purpose, software-based devices, the following shall apply:  

1.6.1. The required information in G-S.1 Identification. (a), (b), (d), and 
(e) shall be permanently marked or continuously displayed on the 
device. OR 

 Yes   No   N/A 

1.6.2. The Certificate of Conformance (CC) Number shall be:  
1.6.2.1. Permanently marked on the device. OR  Yes   No   N/A 
1.6.2.2. Continuously displayed. OR  Yes   No   N/A 
1.6.2.3. Accessible through an easily recognized menu and, if 

necessary, a submenu. Examples of menu and submenu 
identification include, but are not limited to "Help," 
"System Identification," "G S.1. Identification," or 
"Weights and Measures Identification." 

 Yes   No   N/A 

Note: Clear instructions for accessing the information required in G-
S.1. (a), (b), and (d) shall be listed on the CC, including information 
necessary to identify that the software in the device is the same type 
that was evaluated. 

1.7. The identification badge must be visible after installation.  Yes   No   N/A 
1.8. The identification badge must be permanent.  Yes   No   N/A 

Code Reference: G-S.2. Facilitation of Fraud 
This applies to all metering system indicators installed at a fixed location or vehicle tank meter applications and 
controlled remotely or within the device itself. This requirement addresses the process of changing the unit price or 
unit prices set in a metering system. 

1.9. The system shall prevent a change of unit price during a delivery.  Yes   No   N/A 

Code Reference: G-S.3. Permanence How would this be conducted or not? 
1.10. Equipment shall be of such materials, design and construction that, under 

normal service conditions: 
 

1.10.1. Accuracy will be maintained.  Yes   No   N/A 
1.10.2. Operating parts will continue to function as intended.  Yes   No   N/A 
1.10.3. Adjustments will remain reasonably permanent.  Yes   No   N/A 

 
  



NTEP 2012 Interim Agenda 
Appendix C – NTETC Measuring Sector Meeting Summary 

Appendix A – Draft NTEP Evaluating Digital Indicators – Checklists and Test Procedures 

NTEP – C / A3 

Code Reference: G-S.4. Interchange or Reversal of Parts 
If a metering system has parts that may be interchanged or reversed in normal field assembly, the system shall either 
be constructed so that reversal will not affect the accuracy of the system or the parts must be marked to indicate their 
proper position. For most metering devices, this applies only to the reversal of connectors of cables to peripheral 
devices. 

1.11. If a metering system has any parts that may be interchanged or reversed in 
normal field assembly, the parts must either be: 

 

1.11.1. Constructed so that reversal will not affect performance.  Yes   No   N/A 
1.11.2. Marked or keyed to indicate their proper positions. Multiple cable 

connections but not interchangeable due to different plug styles. 
 Yes   No   N/A 

1.11.3. Cables are connected but are not removable without breaking a 
seal and opening housing. 

 Yes   No   N/A 

2. Indications and Recorded Representations Look at Different Codes 

Code Reference: G-S.5.1. Indicating and Recording Elements 
Several general requirements facilitate the reading and interpretation of displayed values. Each display for quantity or 
total price must be appropriate in design and have sufficient capacity for particular applications to be suitable for the 
application. Metering devices must be capable of indicating the maximum quantity and money values that can 
normally be expected in a particular application. 

2.1. Minimum quantity value indications:  
2.1.1. Display is capable of 1.0  Yes   No   N/A 
2.1.2. Display is capable of 01  Yes   No   N/A 
2.1.3. Display is capable of 0.01  Yes   No   N/A 
2.1.4. Display is capable of 0.001  Yes   No   N/A 
2.1.5. Display is capable of other:  Yes   No   N/A 

          

2.2. Money value is properly displayed  
2.3. The indications must be clear, definite and accurate:  Yes   No   N/A 

2.3.1. Values must be clear, definite and accurate.  Yes   No   N/A 
2.3.2. Unit of measure is programmable Gallon, Liter, Pound.  Yes   No   N/A 
2.3.3. Unit of measure is applied by permanent marking on indicator 

housing. 
 Yes   No   N/A 

2.4. The indications must be easily read under normal operating conditions.   Yes   No   N/A 
2.5. Symbols for decimal points shall clearly identify the decimal position. 

(Generally acceptable symbols are dots, small commas, or x.) 
 Yes   No   N/A 

2.6. The zero indication must consist of at least the following minimum 
indications as appropriate: 

 

2.6.1. One digit to the left and all digits to the right of a decimal point.  Yes   No   N/A 
2.6.2. If a decimal point is not used, at least one active decade must be 

displayed. 
 Yes   No   N/A 
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2.7. Totalizer values must be accurate to the nearest minimum interval with 
decimal points displayed or subordinate digits adequately differentiated from 
others, if applicable. 

 Yes   No   N/A 

Code Reference: G-S.5.2.2. Digital Indication and Representation 
2.8. Basic operating requirements for devices:  

2.8.1. All digital values of like value in a system shall agree with one 
another. 

 Yes   No   N/A 

2.8.2. A digital value coincides with its associated analog value to the 
nearest minimum graduation. 

 Yes   No   N/A 

2.8.3. Digital values shall round off to the nearest minimum unit that can 
be indicated or recorded. 

 Yes   No   N/A 

2.8.4. When a digital zero display is provided, the zero indication shall 
consist of at least one digit to the left and all digits to the right of 
the decimal point. 

 Yes   No   N/A 

2.9. Agreement of indications shall be checked for several deliveries. The 
totalizer shall be checked for accuracy and agreement with individual 
deliveries and with other totalizers in the system. 

 

2.9.1. All digital values of like value in a system agree with one another.  Yes   No   N/A 
2.9.2. Digital values coincide with associated analog values to the nearest 

minimum graduation. 
 Yes   No   N/A 

2.9.3. Digital values "round off" to the nearest minimum unit that can be 
indicated or recorded. 

 Yes   No   N/A 

2.9.4. The device totalizer shall agree with the total of the individual 
deliveries and with other totalizers in the system. 

 Yes   No   N/A 

Code Reference: G-S.5.2.3. Size and Character 
Digits used for comparable values must be uniform in size and character, but subordinate values may be displayed in 
different and less prominent digits than more significant values. The latter more likely occurs on analog devices. In 
digital indications, the digits are usually of uniform size throughout a particular display. The size of digits may differ 
for different quantities, for example, the quantity and unit price digits may be smaller than the total price digits. 

2.10. Delete this line, nothing here.  
2.11. Indications and recorded representations shall be appropriately portrayed or 

designated. 
 Yes   No   N/A 

Code Reference: G-S.5.2.4. Values Defined 
2.12. Values shall be adequately defined by a sufficient number of figures, words, 

symbols, or combinations, which are uniformly placed so that they do not 
interfere with the accuracy of the reading. 

 Yes   No   N/A 

Code Reference: G-S.5.2.5. Permanence 
2.13. Indications, or recorded representations and their defining figures, words, 

and symbols shall be of such character that they will not tend to easily 
become obliterated or illegible. 

 Yes   No   N/A 
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Code Reference: G-S.5.3. and G-S.5.3.1. Values of Graduated Intervals or Increments 
2.14. Digital indications, and recorded representations shall be uniform in size, 

character, and value throughout any series. Quantity values shall be defined 
by the specific unit of measure in use. 

 Yes   No   N/A 

2.15. Indications shall be uniform throughout any series.  Yes   No   N/A 
2.16. Quantity values shall be identified by the unit of measure.  Yes   No   N/A 

Code Reference: G-S.5.4. Repeatability of Indications 
The quantity measured by a device shall be repeatable within tolerance for the same indication. One condition that 
may create a problem is that the value of the quantity division may be large relative to the tolerance. A delivery must 
be within tolerance wherever the delivery is stopped within the nominal indication of the test draft. Meters that may 
be at the tolerance limit may be out of tolerance at an extreme limit of the nominal quantity indication. 

2.17. When a digital indicator is tested, the delivered quantity shall be within 
tolerance at any point within the quantity-value division for the test draft. 

 Yes   No   N/A 

Code Reference: G-S.5.6. Recorded Representations 
2.18. All recorded values shall be digital. See also G-UR.3.3.  Yes   No   N/A 

Code Reference: G-S.5.7. Magnified Graduations and Indications 
2.19. Magnified indications shall conform to all requirements for graduations and 

indications. Do not think this is needed and intend on removing this section. 
 Yes   No   N/A 

Code Reference: G-S.5.6. Marking, Operational Controls, Indications and Features 
All operational controls, indications, and features shall be clearly and definitely identified. Nonfunctional keys and 
annunciators shall not be marked because their marking implies that the key or annunciator is functional and should 
be inspected or tested by the enforcement official. Keys and operator controls that are visible to a customer in a direct 
sale transaction shall be marked with words or symbols to the extent that they can be understood by the customer and 
aid in understanding the transaction. Keys that are visible only to the console operator need to be marked only to the 
extent that a trained operator can understand the function of each key. 

2.20. All operational controls, indications, and features including switches, lights, 
displays, and push buttons shall be clearly and definitely identified. 

 Yes   No   N/A 

2.21. All dual function (multi-function) keys or controls shall be marked to clearly 
identify all functions. 

 Yes   No   N/A 

2.22. Non-functional controls and annunciators shall not be marked.  Yes   No   N/A 

Code Reference: G-S.7. Lettering, Readability 
2.23. Required markings and instructions shall be permanent and easily read.  Yes   No   N/A 
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Code Reference: G-S.8. Sealing Electronic Adjustable Components and Provision for Sealing of Adjustable 
Components or Audit Trail 

2.24. Electronic adjustable components that affect the performance of a device 
shall provide for an approved means of security (e.g. data change audit trail) 
or for physically applying a security seal. These components include the 
following:  
1. mechanical adjustment mechanism for meters,  
2. the electronic calibration factor and automatic temperature compensator 

for electronic meter registers, 
3. selection of pressure for density correction capability and correction 

values, and   
4. pulser setting and gallon/liter conversion switches when they may 

accidentally or intentionally be used to perpetrate fraud. 

 Yes   No   N/A 

 

The following philosophy and list of sealable parameters applies to provision for sealing all liquid-measuring devices. 

An electronic data audit trail is a means of allowing a weights and measures inspector to review how many times any 
electronic adjustment, which affects the accuracy of a volume measurement has been changed. The information 
contained in the audit trail shall consist of a cumulative and non-destructible number (even if a power failure occurs) 
which increments each time any of the adjustments required to be sealed have been changed. The electronic data audit 
trail information shall be capable of being recalled by the official on the main display of the device. 

As a minimum, devices which use an audit trail to provide security for sealable parameters shall satisfy the following 
criteria and shall use the format set forth in Appendix A of the checklist for Liquid-Measuring Devices. 

Philosophy for Sealing 

Typical Features to Be Sealed 

Principles for Determining Features to Be Sealed 
The need to seal some features depends upon: 

• The ease with which the feature or the selection of the feature can be used to facilitate fraud. AND 
• The likelihood that using the feature will result in fraud not being detected. 
Features or functions which the operator routinely uses as part of device operation, such as setting the unit prices on 
dispensers and maintaining unit prices in price look-up codes stored in memory, are not sealable parameters and shall 
not be sealed. 

If a parameter (or set of parameters) selection would result in performance that would be obviously in error, such as 
the selection of parameters for different countries, then it is not necessary to seal the selection of these features. 

If individual device characteristics are selectable from a "menu" or a series of programming steps, then access to the 
"programming mode" must be sealable.  

Note:  If an audit trail is the only means of security, then the audit trail shall update only after at least one sealable 
parameter has been changed; simply accessing the sealable parameters via a menu shall not update the audit trail. 

If a physical act, such as cutting a wire is required to change a parameter setting and physically repairing the cut is 
required to reactivate the parameter, then this physical repair process would be considered an acceptable way to select 
parameters without requiring a physical seal or an audit trail. 
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Typical Features and Parameters to Be Sealed 

The following provides examples of configuration and calibration parameters that are to be sealed. The examples are 
provided for guidance and are not intended to cover all possible parameters. 

Calibration Parameters: 
Calibration parameters are those parameters whose values are expected to change as a result of accuracy adjustments. 
Examples include the following: 

1. Measuring element adjustments where linearity corrections are used (e.g., flow rate 1 and meter factor 1, flow rate 2 
and meter factor 2, etc.) 

2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 
 

Configuration Parameters:   
Configuration parameters are those parameters whose values are expected to be entered only once and not changed 
after all initial installation settings are made.  Examples include the following. 

1. Octane or other blend setting ratios (optional in Canada at this time.) 
3. Temperature, pressure, density, and other sensor settings for zero, span, and offset values. 
4. Measurement units (in Canada, only if not displayed or printed on the primary register.) 
5. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables. 
6. Liquid density setting (in Canada, only if not displayed or printed on the primary register) and allowable liquid density 

input range. 
7. Vapor pressures of liquids if used in calculations to establish the quantity. 
8. Meter or sensor temperature compensation factors. 
9. False or missing pulse limits for dual pulse systems (Canada only.) 
10. On/off status of automatic temperature, pressure, or density correction. 
11. Automatic or manual data input for sensors. 
12. Dual pulse checking feature status on or off. 
13. Flow control settings (optional in Canada.) 
14. Filtering constants. 
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Liquid Measuring Device Features and Parameters 
Typical Features or Parameters to be 

Sealed 
Typical Features or Parameters NOT 

Required to be Sealed 
• Measuring Element Adjustment 
 (both mechanical and electronic) 
• Linearity Correction Values 
• Measurement Units (e.g., gallons to liters) 
• Octane Blend Setting for Retail Motor Fuel 

Dispensers 
• Any Tables or Settings Accessed by the 

Software or Manually Entered to Establish the 
Quantity (e.g., specific gravity, pressure, etc.) 

• Density Ranges 
• Pulsers 
• Single Pick-up (magnetic or reluctance) 
• Temperature Probes and Temperature Offsets in 

Software 
• Pressure and Density Sensors and Transducers 
• Flow Control Settings (e.g., flow rates for slow-

flow start, quantity for slow-flow start and stop) 
• Temperature Compensating Systems (on/off) 
• Differential Pressure Valves 
• As a point of clarification, the flow control 

settings referenced above are those controls 
typically incorporated into the installations of 
large-capacity meters (wholesale meters.) The 
reference does not include the point at which 
retail motor fuel dispensers slow product flow 
during a prepaid transaction to enable the 
dispenser to stop at the preset amount. 

• Analog-to-Digital Converters 
• Quantity Division Value (display resolution) 
• Double Pulse Counting 
• Communications 

Note: The above examples of adjustments, parameters, and features to be sealed are to be considered "typical" or 
"normal." This list may not be all inclusive. Some parameters other than those listed, which affect the metrological 
performance of the device, must be sealed. If listed parameters or other parameters, which may affect the metrological 
function of the device, are not sealed, the manufacturer must demonstrate that all settings comply with the most stringent 
requirements for the application of the device (e.g., the parameter does not affect compliance with NIST Handbook 44.) 

Category 1 Devices (Devices with No Remote Configuration Capability): 
• Required markings and instructions shall be permanent and easily read.  Yes   No   N/A 
• The device is sealed with a physical seal or it has an audit trail with two event 

counters (one for calibration, the second for configuration). 
 Yes   No   N/A 

• A physical seal must be applied without exposing electronics.  Yes   No   N/A 
• Event counters are non-resettable and have a capacity of at least 000 to 999.  Yes   No   N/A 
• Event counters increment appropriately.  Yes   No   N/A 
• The audit trail information must be capable of being retained in memory for at least 

30 days while the device is without power. 
 Yes   No   N/A 

• Accessing the audit trail information for review shall be separate from the 
calibration mode. 

 Yes   No   N/A 

• Accessing the audit trail information must not affect the normal operation of the 
device. 

 Yes   No   N/A 
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Category 2 Devices (Devices with Remote Configuration Capability but Controlled by Hardware): 
• The physical hardware enabling access for remote communication must be on- site.  Yes   No   N/A 
• The physical hardware must be sealable with a security seal, OR  Yes   No   N/A 
• The device must be equipped with at least two event counters: one for calibration, 

the second for configuration parameters. 
• Calibration parameters event counter 
• Configuration parameters event counter 

 Yes   No   N/A 

• Adequate provision must be made to apply a physical seal without exposing 
electronics. 

 Yes   No   N/A 

• Event counters are non-resettable and have a capacity of at least 000 to 999.  Yes   No   N/A 
• Event counters increment appropriately.  Yes   No   N/A 
• Event counters may be located either:  

• at the individual measuring device or 
• at the system controller 

 Yes   No   N/A 

• If the counters are located at the system controller rather than at the individual 
device, means must be provided to generate a hard copy of the information through 
an on-site device.   

 Yes   No   N/A 

• An adequate number (see table below) of event counters must be available to 
monitor the calibration and configuration parameters of each individual device. 

 Yes   No   N/A 

• The device must either: 
• clearly indicate when it is in the remote configuration mode, OR 
• the device shall not operate while in the remote configuration mode. 

 Yes   No   N/A 

• If capable of printing in the calibration mode, it must print a message that it is in the 
calibration mode. 

 Yes   No   N/A 

• The audit trail information must be capable of being retained in memory for at least 
30 days while the device is without power. 

 Yes   No   N/A 

• The audit trail information must be readily accessible and easily read.  Yes   No   N/A 

Minimum Number of Counters Required 
 Minimum Counter(s) Required for 

Devices Equipped with Event Counters 
Minimum Event Counter(s) at System 

Controller 
Only one type of 
parameter accessible 
(calibration or 
configuration) 

One (1) event counter One (1) event counter for each separately 
controlled device, or one (1) event counter, 
if changes are made simultaneously. 

Both calibration and 
configuration 
parameters accessible 

Two (2) event counters Two (2) event counters for each separately 
controlled device, or two (2) or more event 
counters if changes are made to all 
controlled devices simultaneously. 
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Category 3 Devices (Devices with Unlimited Remote Configuration Capability): 
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled though a password. 

• For devices manufactured after January 1, 2001, the device must either:  
• clearly indicate when it is in the remote configuration mode, or  
• the device shall not operate while in the remote configuration mode  

 Yes   No   N/A 

• The device is equipped with an event logger  Yes   No   N/A 
• The event logger automatically retains the identification of the parameter changed, 

the date and time of the change, and the new value of the parameter. 
 Yes   No   N/A 

• Event counters are nonresettable and have a capacity of at least 000 to 999.  Yes   No   N/A 
• The system is designed to attach a printer, which can print the contents of the audit 

trail. 
 Yes   No   N/A 

• The audit trail information must be capable of being retained in memory for at least 
30 days while the device is without power. 

 Yes   No   N/A 

• The event logger must have a capacity to retain records equal to ten times the 
number of sealable parameters in the device, but not more than 1000 records are 
required. 

 Yes   No   N/A 

• The event logger drops the oldest event when the memory capacity is full and a 
new entry is saved. 

 Yes   No   N/A 

• Describe the method used to seal the device or access the audit trail  
information. Is this used? 
      

 

Code Reference: G-UR.1.1. Suitability of Equipment 
A device must be properly designed and have sufficient capacity to be suitable to use in a particular application. A 
device must measure the appropriate characteristics of a commodity to accurately determine the quantity, have the 
necessary components (e.g. vapor eliminator) to eliminate factors that may cause measurement errors during normal 
use, have sufficient capacity to indicate the quantity measured and the associated total price if it is a computing 
device. The meter must have the proper flow rate capacity to operate over the actual flow rates for the application, and 
the device must have a quantity division appropriate for the application. Some specific requirements for device 
characteristics are given in the specific codes for particular devices. Remove? 

2.25. The equipment is suitable for its intended application. Remove?  Yes   No   N/A 
2.26. Equipment shall be suitable for use in the environment in which it will be 

used. Suitability with respect to environment includes the effects of wind, 
weather, temperature variations, and radio frequency interference. A device 
must work and remain accurate under its actual conditions of use. Unless 
specific tests are developed this has no meaning! 

 Yes   No   N/A 
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Simulator Tests:  
All tests shall have a minimum of 10,000 pulses applied to the device for each test. Test with a minimum of two 
API/Density settings. Is this appropriate for all indicator technologies PD, Mass, Mag, etc? 

Product: Meter Factor: K Factor:  
1 Test with liquid temperature between 

55 – 65 degrees F at the 
manufactures rated maximum 
frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

2 Test with liquid temperature between 
55 – 65 degrees F at manufactures 
rated minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

3 Test with liquid temperature below 
35 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

4 Test with liquid temperature below 
35 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

5 Test with liquid temperature above 
100 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

6 Test with liquid temperature above 
100 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity:   This way OR? 
Temperature: 

 Yes   No   N/A 

7 Test with liquid temperature between 
55 – 65 degrees F at the 
manufactures rated maximum 
frequency/pulse rate. 

API Gravity / Density: This way? 
Temperature: 

 Yes   No   N/A 

8 Test with liquid temperature between 
55 – 65 degrees F at manufactures 
rated minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

9 Test with liquid temperature below 
35 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

10 Test with liquid temperature below 
35 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

11 Test with liquid temperature above 
100 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

12 Test with liquid temperature above 
100 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

13  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

14  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

15  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

16  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

17  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 
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Product: Meter Factor: K Factor:  
1 Test with liquid temperature between 

55 – 65 degrees F at the 
manufactures rated maximum 
frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

2 Test with liquid temperature between 
55 – 65 degrees F at manufactures 
rated minimum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

3 Test with liquid temperature below 
35 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

4 Test with liquid temperature below 
35 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

5 Test with liquid temperature above 
100 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity: 
Temperature: 

 Yes   No   N/A 

6 Test with liquid temperature above 
100 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity:  
Temperature: 

 Yes   No   N/A 

7 Test with liquid temperature between 
55 – 65 degrees F at the 
manufactures rated maximum 
frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

8 Test with liquid temperature between 
55 – 65 degrees F at manufactures 
rated minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

9 Test with liquid temperature below 
35 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

10 Test with liquid temperature below 
35 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

11 Test with liquid temperature above 
100 degrees F at manufactures rated 
maximum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

12 Test with liquid temperature above 
100 degrees F at manufactures rated 
minimum frequency/pulse rate. 

API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

13  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

14  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

15  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

16  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 

17  API Gravity / Density: 
Temperature: 

 Yes   No   N/A 
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Appendix B 
Draft National Type Evaluation Program 

Liquid Measuring Devices – Additional Checklists and Test Procedures 
for Water Meters 

 

Note: Refer to Section L. Field Evaluation and Permanence Tests for Utility Type Water Meters for test procedures specific 
to utility type water meters. 

44. Indicating and Recording Element 

Code Reference: S.1.1.1. General 
44.1. A water meter shall be equipped with a primary indicating element and may 

also be equipped with a primary recording element. Such elements shall be 
visible at the point of measurement or be stored in non-volatile and non-
resettable memory. The display may be remotely located provided it is 
readily accessible to the customer. 

 Yes   No   N/A 

Code Reference: S.1.1.2. Units 
44.2. A water meter shall indicate and record, if the device is equipped to record, 

its deliveries in terms of liters, gallons or cubic feet or binary or decimal 
subdivisions thereof except batch plant meters, which shall indicate 
deliveries in terms of liters, gallons or decimal subdivisions of the liter or 
gallon only. 

 Yes   No   N/A 

Code Reference: S.1.1.3. Value of the Smallest Unit 
44.3. The value of the smallest unit of indicated delivery and recorded delivery, if 

the device is equipped to record, shall not exceed the equivalent of: 
 

44.3.1. 50 L (10 gal or 1 ft3) on utility type meters, sizes 1 in and smaller, 
OR 

 Yes   No   N/A 

44.3.2. 500 L (100 gal or 10 ft3) on utility type meters, sizes 1-1/2 in and 
2 in, OR 

 Yes   No   N/A 

44.3.3. 0.2L (1/10 gal or 1/100 ft3) on batching meters delivering less than 
375 L/min (100 gal/min or 13 ft3/min), OR 

 Yes   No   N/A 

44.3.4. 5 L (1 gal or 1/10 ft3) on batching meters delivering 375 L/min 
(100 gal/min or 13 ft3/min) or more. 

 Yes   No   N/A 

Code Reference: S.1.1.4. Advanced of Indicating and Recording Elements 
44.4. Primary indicating and recording elements shall be susceptible to 

advancement only by the mechanical operation of the device. 
 Yes   No   N/A 

Code Reference: S.1.1.5. Return to Zero 
44.5. If the meter is so designed that the primary indicating elements are readily 

returnable to a definite zero indication, means shall be provided to prevent 
the return of these elements beyond their correct zero position. 

 Yes   No   N/A 

Code Reference: S.1.2.1. Graduation Length 
44.6. Graduations shall be so varied in length that they may be conveniently read.  Yes   No   N/A 
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Code Reference: S.1.2.2. Graduation Width 
44.7. In any series of graduations, the width of a graduation shall in no case be 

greater than the width of the minimum clear interval between graduations, 
and the width of main graduations shall be not more than 50 percent greater 
than the width of subordinate graduations.  Graduations shall in no case be 
less than 0.2 mm (0.008 in) in width. 

 Yes   No   N/A 

Code Reference: S.1.2.3. Clear Interval Between Graduations 
44.8. The clear interval shall not be less than 1.0 mm (0.04 in). If the graduations 

are not parallel, the measurement shall be made: 
 

44.8.1. along the line of relative movement between the graduations at the 
end of the indicator, OR 

 Yes   No   N/A 

44.8.2. if the indicator is continuous, at the point of widest separation of 
the graduations. 

 Yes   No   N/A 

Code Reference: S.1.3.1. Indicator Summary 
44.9. The index of an indicator shall be symmetrical with respect to the 

graduations, at least throughout that portion of its length associated with the 
graduations. 

 Yes   No   N/A 

Code Reference: S.1.3.2. Indicator Length 
44.10. The index of an indicator shall reach to the finest graduations with which it 

is used, unless the indicator and the graduations are in the same plane, in 
which case the distance between the end of the indicator and the ends of the 
graduations, measured along the line of the graduations, shall be not more 
than 1.0 mm (0.04 in). 

 Yes   No   N/A 

Code Reference: S.1.3.3. Indicator Width 
44.11. The width of the index of an indicator in relation to the series of graduations 

with which it is used shall not be greater than: 
 

44.11.1. the width of the widest graduation, AND  Yes   No   N/A 
44.11.2.  the width of the minimum clear interval between graduations. 

When the index of an indicator extends along the entire length of a 
graduation, that portion of the index of the indicator that may be 
brought into coincidence with the graduation shall be of the same 
width throughout the length of the index that coincides with the 
graduation. 

 Yes   No   N/A 

Code Reference: S.1.3.4. Clearance 
44.12. The clearance between the index of an indicator and the graduations shall in 

no case be more than 1.5 mm (0.06 in). 
 Yes   No   N/A 

Code Reference: S.1.3.6. Parallax 
44.13. Parallax effects shall be reduced to the practicable minimum.  Yes   No   N/A 
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 Measuring Elements 

Code Reference: S.2.1. Provision for Sealing 
45.1. Adequate provision shall be made for applying security seals in such a 

manner that no adjustment or interchange may be made of: 
 

44.13.1. any measurement elements, AND  Yes   No   N/A 
44.13.2. any adjustable element for controlling delivery rate when such rate 

tends to affect the accuracy of deliveries. 
The adjusting mechanism shall be readily accessible for purposes 
of affixing a security seal. 

 Yes   No   N/A 

 Batching Meters Only 

Code Reference: S.2.2.1. Air Elimination 
46.1. Batching meters shall be equipped with an effective air eliminator.  Yes   No   N/A 

Code Reference: S.2.2.2. Directional Flow Valves 
46.2. Valves intended to prevent reversal of flow shall be automatic in operation.  Yes   No   N/A 

 Multi-jet Meter Indication 

Code Reference: S.2.3. Multi-jet Meter Indication 
47.3. Multi-jet water meters shall be clearly and permanently marked as such on 

the device or identified on the Certificate of Approval. 
 Yes   No   N/A 
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Appendix C 
Draft National Type Evaluation Program 

Liquid Measuring Devices – Additional Checklists and Test Procedures 
for Hydrogen Gas – Measuring Devices 

 

Note: Refer to Section I. Field Evaluation and Permanence Tests for Mass Flow Meters (All topics with the exception of “Testing 
for Volume Units Only or to Add Volume Units to Existing Certificates”) for test procedures.  

 Indicating and Recording Elements and Recorded Representations 

Code Reference: S.1.1. Indicating Elements 
48.1. A device shall be equipped with a primary indicating element that 

continuously displays measurement results relative to quantity and total 
price. 

 Yes   No   N/A 

48.2. Is the device equipped with a primary recording element?  Yes   No   N/A 

Code Reference: S.1.2. Vehicle Fuel Dispensers 
48.3. Dispensers used to fuel vehicles shall be of the computing type and shall 

indicate the mass, the unit price, and the total price of each delivery. 
 Yes   No   N/A 

Code Reference: S.1.1. Indicating Elements and S.2. Operating Requirements 
Primary indicating and recording elements may advance only as a result of the operation of the device. However, 
means shall be provided for readily returning the device to zero. Once the zeroing operation has begun, it shall not be 
possible to return primary indicating elements or primary recording elements beyond the correct zero position. It shall 
not be possible to indicate a value other than the latest measurement, or “zeros” when the zeroing operation has been 
completed. 

48.4. Indicating and recording elements shall advance only by the operation of the 
device (except for clearing the device to zero). 

 Yes   No   N/A 

48.5. During the reset operation, it shall not be possible to return primary 
indicating elements or primary recording elements to any value other than 
zero.   

 Yes   No   N/A 

48.6. During the reset operation, it shall not be possible to indicate a value other 
than the latest measurement, or “zeros” when the zeroing operation has been 
completed. 

 Yes   No   N/A 

Code Reference: G-S.5.1. Indicating and Recording Elements – General  
Indicating elements must be appropriately designed and adequate in amount. Specifically, a device must have 
sufficient display capacity to indicate the quantities and total prices, if it applies in the normal encountered specific 
application. Electronic devices shall either have sufficient display capacity to indicate the normal quantities and 
money values or automatically stop the delivery before exceeding the display capacity of either the quantity or total 
price. This consideration may apply when evaluating a system that may be used in either a truck stop or an automobile 
service station. 

48.7. An electronic digital indicating element shall either:  
48.7.1. Have adequate display capacity for the application, OR  Yes   No   N/A 
48.7.2. Automatically stop the delivery before exceeding the maximum 

quantity or maximum total price that can be indicated. 
 Yes   No   N/A 
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Code Reference: G-S.7. Lettering  
48.8. All required markings and instructions shall be distinct and easily readable 

and shall be of such character that they will not tend to become obliterated 
or illegible. 

 Yes   No   N/A 

Code Reference: G-S.5.2.4. and S.1.3.4. Values Defined 
48.9. Values shall be adequately defined by a sufficient number of figures, words, 

or combinations to include a zero display for all displayed digits to the right 
of the decimal mark and at least one to the left. 

 Yes   No   N/A 

Code Reference: G-S.5.2.2. Digital Indication and Representation and S.2.4.4. Agreement Between Indications  
Basic operating requirements for devices are that: 

• All digital values of like value in a system shall agree. 
• Digital values shall round off to the nearest digital division that can be indicated or recorded. 
• When a digital zero display is provided, the zero indication shall consist of at least one digit to the left and all 

digits to the right of the decimal point. 
For those systems consisting of a console and dispensers and equipped with pre-set quantity, the dispenser must 
deliver at least the pre-set quantity; it cannot deliver less. For example, if the console sends only the money equivalent 
of the pre-set quantity to the dispenser, the dispenser shall deliver at least the pre-set quantity. It may not stop at the 
first quantity amount that will result in mathematical agreement with the money value equivalent of the pre-set 
quantity if the quantity indication is less than the pre-set quantity. Similarly, if a money value is pre-set, the dispenser 
is not properly designed if it always stops at the lowest quantity value that provides mathematical agreement with the 
pre-set money value. 

Tests for agreement of digital values shall be performed in the post pay, prepay money, pre-set quantity modes, and 
power loss. Agreement should be checked at several unit prices including the maximum unit price and with the 
dispenser operating at its maximum flow rate. 

48.10. Digital quantity indications must agree.  Yes   No   N/A 
48.11. Manual quantity entries in invoice billing systems must be identified as 

such. 
 Yes   No   N/A 

48.12. When delivery from a computing device is based upon a pre-set quantity, the 
quantity indicated on the dispenser and any auxiliary device must be equal to 
or greater than the pre-set quantity at the conclusion of the transaction. 

 Yes   No   N/A 

Code Reference: G-S.5.5. Money Values, Mathematical Agreement  
48.13. All total sale money value indications in a computing system are primary 

indications and must agree. 
 Yes   No   N/A 

48.14. Any recorded money-value and any digital money-value indication on a 
computing –type measuring device used in retail trade shall be in 
mathematical agreement with its associated quantity representation or 
indication to the nearest 1 cent of money value. (e.g., within each element, 
the values indicated or recorded must meet the formula) 

 Yes   No   N/A 

48.15. The printed ticket and dispenser money values shall be in mathematical 
agreement to the nearest cent. 

 Yes   No   N/A 

48.16. The quantity, unit price, and total price indications on the console shall be in 
mathematical agreement with the dispenser and printed ticket. 

 Yes   No   N/A 
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48.17. The following applies when a quantity value indicated or recorded by an 
auxiliary element such as a console, ticket printer, or remote customer 
display, is a derived or computed value based on data received from a retail 
vehicle fuel dispenser. 

 

48.17.1. The quantity values indicated or recorded on a console, electronic 
cash register, or other auxiliary indicating or recording element 
may differ, however: 

 

48.17.1.1. All indicated or recorded total money values for an 
individual  sale shall agree, AND 

 Yes   No   N/A 

48.17.1.2. The indicated or recorded quantity, unit price, and 
total sales  price values shall be in mathematical 
agreement. 
 [Quantity x Unit price = Total sales price] to the 
closest cent. 
 Examples: $4.5549 rounds to $4.55 
 $4.5551 rounds to $4.56 
 $4.5550 rounds to either $4.55 or $4.56 

 Yes   No   N/A 

Code Reference: G-S.2.5.1. Auxiliary Elements  
Money value divisions on auxiliary elements such as remote consoles and printers shall be the same as on the primary 
element. Any recorded money value and any digital money value indication on a primary indicator must agree 
mathematically with its associated quantity representation or indication. 

Formula: Unit Price x Indicated quantity = Total Sale 
48.18. Check mathematical agreement of all primary indications (e.g., dispenser, 

console, printer) under the following conditions: 
 

48.18.1. At various flow rates, including maximum and minimum.  Yes   No   N/A 
48.18.2. Closing and reopening the nozzle outlet valve several times during 

delivery. Check mathematical agreement each time flow is halted. 
 Yes   No   N/A 

48.18.3. At several unit prices including the low prices and the maximum 
pricing capability of the computer and when operating at the 
maximum flow rate. 

 Yes   No   N/A 

48.18.4. Turn the dispenser off during delivery with nozzle outlet valve 
open. 

 Yes   No   N/A 

Code Reference: G-S.5.1. Indicating and Recording Elements / General  

Discount Pricing 
NIST Handbook 44 requires that, when a product or grade is offered for sale at more than one unit price through a 
computing device, the selection of the unit price shall be made prior to delivery using controls on the device or other 
customer-activated controls. 

Should the customer elect to use another method of payment following completion of delivery, the console may be 
used to recalculate the total price – provided the dispenser complies with all applicable NIST Handbook 44 
requirements. For example, the customer selects the credit card unit price on the dispenser and dispenses product at 
that unit price. However, the customer discovers that he forgot his credit card and decides to pay cash. In this case, the 
console might be used to calculate the total price at the cash unit price. In keeping with the intent of National 
Conference on Weights and Measures action in 1989 to require dispensers to calculate at all unit prices for which a 
product is offered for sale, it is anticipated that the console would be required to recalculate the new total price using 
the formula (quantity x unit price = total price).  A receipt providing the total quantity, unit price, total computed 
price, and product identity shall be available through a built-in or separate recording element for all transactions 
conducted with point-of-sale systems or devices activated by debit cards, credit cards, and/or cash (Code Reference 
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S.2.6. Recorded Representations, Point of Sale Systems) as the transaction was completed. The recorded and 
displayed total quantity on the receipt and dispenser, respectively, shall agree. 

Selectable Unit Price Capability 
Selectable unit price capability is a design feature that permits the customer to select the unit price for a particular 
transaction at the time of sale. A dispenser may then allow the unit price for a delivery to be selected from two or 
more unit prices. 
 

If the customer selects the unit price at the dispenser (e.g., cash or credit price), the selection may be made at any time 
prior to the start of product flow. The dispenser operating “control” may be activated when the selection is made. A 
system shall not permit a change to the unit price during delivery of product. 

Note: The term "control" generically refers to the handle, flapper, start button, on/off switch, or other mechanism 
used to activate or deactivate the dispenser. 

Code Reference: S.2.5.2. Display of Quantity and Total Price 
After a transaction is completed, the unit price displayed at the dispenser may be changed to a base unit price. 
However, the quantity and total price must be displayed on the face of the dispenser for at least 5 minutes or until the 
next transaction is initiated. Any display of quantity, unit price, and total price that does not mathematically agree 
occurs between transactions. This is permitted (in response to demands of device users) because the displayed values 
between "transactions" are not "significant" relative to the actual delivery process (transaction.) 

The displayed unit price may revert to the base unit price immediately after the completion of a transaction, defined as 
the time the delivery has been terminated and payment has been settled. The payment may be automatic if the delivery 
is to a pre-paid amount. If the sale is prepaid, the delivery is considered terminated after the "control" is in the off 
position or after the nozzle has been returned to the designed hanging position. This will allow the customer adequate 
time to observe that the prepaid amount has been reached. If the delivery stops short or overruns a prepaid amount, 
settling the payment means that money is either refunded or collected from the customer and the transaction is 
"cashed out" by the console operator. 

In the case of invoice billing systems, such as card-lock or key-lock systems which compute the total sale price, it is 
considered not appropriate for the displayed unit price to revert to the base unit price immediately following a 
transaction. Because a receipt for the transaction may not be available, the customer must be allowed an adequate 
period of time following the delivery to record the transaction information. The transaction unit price must be 
displayed for at least 30 seconds, and the total price and the quantity must be displayed for at least 5 minutes 
following the completion of the delivery or the start of the next transaction. The delivery is considered complete after 
the "control" is off or the nozzle has been returned to its designed hanging position. 

Code Reference: S.2.4.1. Unit Price and S.2.4.3. Selection of Unit Price 
48.19. The selected unit price must be made clearly evident on the dispenser.  Yes   No   N/A 
48.20. A dispenser may be equipped with means for selecting more than one unit 

price, provided that the selected unit price cannot be changed after the initial 
flow begins. 

 Yes   No   N/A 
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Code Reference: S.2.5.2. Display of Quantity and Total Price 
48.21. The selected unit price displayed at the dispenser prior to the delivery of 

product must be continuously displayed at the conclusion of the delivery, 
after automatic termination by the dispenser or after manual termination by 
the customer using the controls at the device, until the start of the next 
transaction by whichever occurs first: 

 

48.21.1. Customer initiation of the delivery using the controls at the device, 
OR 

 Yes   No   N/A 

48.21.2. "Authorization/Approval" by the console operator.  Yes   No   N/A 
48.22. When a delivery is completed, the total price and quantity for that 

transaction shall be displayed on the face of the dispenser for at least 5 
minutes or until the next transaction is initiated by using controls on the 
device or other user-activated (e.g., customer-activated) controls. 

 Yes   No   N/A 

48.23. In a system where a base unit price is automatically displayed on the 
dispenser after the completion of a transaction (e.g., product is dispensed 
and payment is settled), the dispenser may display the values for quantity, 
unit price, and total price that do not result in a mathematically correct 
equation. That is provided when the total price value displayed is divided by 
the quantity value displayed, the result is a unit price that is "posted" for a 
particular kind of transaction. 

 Yes   No   N/A 

Credit Card - or Debit Card – Activated Retail Vehicle Fuel Dispenser 
On card-activated retail vehicle fuel dispensers, the customer authorizes the dispenser by inserting the card or swiping 
the card through a slot. On credit card transactions, the customer is typically billed through the same methods as have 
been used for credit transactions handled through a station attendant. On debit card transactions, payment is made 
directly from the purchaser's account by electronic funds transfer. 

48.24. A receipt must be available to the customer at the completion of the 
transaction. The issuance of the receipt may be initiated at the option of the 
customer. 

 Yes   No   N/A 

48.25. The customer receipt must contain the following information:  
48.25.1. The identity (codes may be used) of the product purchased, the 

quantity purchased, the unit price, and the total price. 
 Yes   No   N/A 

48.26. Cash Value Card - A cash value card that is initially encoded with the 
purchase price, authorizing a customer to purchase products up to the current 
cash value of the card. The value of the card is decreased in amounts equal 
to individual transactions. 
Means shall be provided to the customer to determine the initial cash value 
of the card and the remaining cash value prior to and after each transaction. 

 Yes   No   N/A 

48.27. Invoice Billing - Invoice billing is a process in which customers are billed 
for one or more transactions at the end of a billing period. 

 

48.27.1. The date, quantity, unit price, and total price shall be recorded and 
shall agree with the indications on the dispenser. 

 Yes   No   N/A 

48.27.2. All displayed transaction information must be shown for at least 
30 seconds after completing a delivery or starting the next 
transaction. The delivery is considered complete after the "control" 
is off or after the nozzle has been returned to its designed hanging 
position. 

 Yes   No   N/A 
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Code Reference: S.1.3.1. Primary Elements / Units 
48.28. A hydrogen gas-measuring device shall indicate, and record if the device is 

equipped to record, its deliveries in kilograms or decimal multiples or 
submultiples of the kilogram. 

 Yes   No   N/A 

Code Reference: S.1.3.2. Numerical Value of Quantity-Divisions and S.1.3.3. Maximum Value of Quantity-
Value Divisions 

48.29. The value of the scale division for the indicating and recording element must 
be in values of 1, 2, or 5 and uniform throughout the series. The maximum 
value of the quantity-value division shall not be greater than 0.5 % of the 
minimum measured quantity. 

 Yes   No   N/A 

Code Reference: S.1.4. Value of Smallest Unit 
48.30. The value of the quantity division shall not exceed the equivalent of 0.001 

kg on devices with a marked maximum flow rate of 30 kg/min or less. 
 Yes   No   N/A 

48.31. The value of the quantity division shall not exceed the equivalent of 0.01 kg 
on devices with a marked maximum flow rate greater than 30 kg/min. 

 Yes   No   N/A 

Code Reference: S.2.7.; Indication of Delivery and S.3.5. Pressurizing the Discharge Hose 
48.32. Retail devices shall automatically show their initial zero condition and 

amount delivered up to the nominal capacity of the device. The 
measurement, indication of delivered quantity, and the indication of total 
sales price shall be inhibited until the fueling position reaches conditions 
necessary to ensure the delivery starts at zero. 

 Yes   No   N/A 

Test Method: 
2. Remove nozzle from dispenser and connect to test cylinder. Test cylinder initial pressure should not be greater 

than 2.5 MPa (360 psig) and should not be less than 2 MPa (290 psi) to simulate an actual delivery. 
3. Turn nozzle valve from "OFF" to "FILL" position. 
4. Empty discharge hose. 
5. Turn nozzle valve to "OFF" position 
6. Activate dispenser. 

48.33. Dispenser indications shall not advance.  Yes   No   N/A 

 

Code Reference: S.2.3. Provisions for Power Loss and S.2.3.1. Transaction Information 
Even if power fails during a delivery, it is still necessary to correctly complete all transactions in progress at the time 
of the power failure. Quantity and total sales price information shall be recallable for at least 15 minutes after the 
power failure. The information may be recalled at the dispenser or at the console if the console indications are 
accessible to the customer. Operator information, such as fuel and money value totals, shall be retained in memory 
during a power failure. The operator information is not required to be recallable during the power failure, but shall be 
recallable after power is restored. Test to determine if the indications are accurate when the delivery is continued after 
a power failure. 

Note: For remote controllers (e.g., cash register, console, etc.) which have the capability to retain information 
pertaining to a transaction (e.g., stacked completed sales.) If the information cannot be recalled at the dispenser 
following a power outage, means (e.g., uninterruptible power supply or other means) must be provided to enable the 
transaction information to be recalled and verified for at least 15 minutes following a power outage. 
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Code Reference: S.2.3.2. User Information 
48.34. The quantity and total sales price shall be recallable for 15 minutes after the 

power failure. 
 Yes   No   N/A 

48.35. The quantity and total sales price values shall be correct if the power fails 
between deliveries. 

 Yes   No   N/A 

48.36. The quantity and total sales price values shall be correct if the delivery is 
continued after a power failure. 

 Yes   No   N/A 

48.37. The operator's information shall be retained in memory during a power 
failure. 

 Yes   No   N/A 

48.38. Remote controllers which stack completed sales must have a means to 
enable the transaction information to be recalled and verified for at least 15 
minutes. 

 Yes   No   N/A 

Code Reference: S.2.1. Return to Zero 
The primary indicating and recording elements of a retail device shall readily return to a definite zero indication. Key-
lock and other self-operated devices must have a zero-return indicating element, but they are not required to have the 
recording element return to zero. These devices may be equipped with cumulative recording elements. The primary 
indicating and recording elements shall not go beyond their correct zero position.  

48.39. Does the device have a primary recording element?  Yes   No   N/A 
48.40. The indicating and recording elements of a retail device shall be readily 

returnable to a definite zero indication. 
 Yes   No   N/A 

48.41. Key-lock and self-operated devices shall have an indicating element that 
return to zero. 

 Yes   No   N/A 

48.42. Does the device have:  
48.42.1. A cumulative indicating element?  Yes   No   N/A 
48.42.2. A cumulative recording element?  Yes   No   N/A 

48.43. Primary indicating and recording elements shall not go beyond their correct 
zero position. 

 Yes   No   N/A 

Code Reference: S.2.4. Display of Unit Price and Product Identity 
A computing or money-operated device shall have a means on the face of the device for displaying the unit price at 
which it is set to compute or deliver and for posting the product identity. When a product is offered for sale at more 
than one unit price from a device, then all of the unit prices at which that product is offered for sale shall be displayed 
or shall be capable of being displayed on the dispenser using controls available to the customer prior to the delivery of 
the product. The unit price shall be expressed as a decimal value in dollars.  

 
Code Reference: S.2.4.1. Unit Price, S.2.4.2. Product Identity and S.2.4.3. Selection of Unit Price 

48.44. Means shall be provided to display the unit price on each face of the device.  Yes   No   N/A 
48.45. Means shall be provided to post on each side of the device the identity of the 

dispensed product. 
 Yes   No   N/A 

48.46. When a product is offered for sale at more than one unit price from a device, 
then all of the unit prices at which that product is offered for sale: 

 

48.46.1. Shall be displayed prior to the delivery of the product, OR  Yes   No   N/A 
48.46.2. Shall be capable of being displayed on the dispenser using controls 

available to the customer. 
 Yes   No   N/A 

48.46.3. A system shall not permit a change to the unit price during 
delivery of product. 

 Yes   No   N/A 
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Note: It is not necessary to simultaneously display all of the unit prices, provided the 
dispenser complies with NIST Handbook 44 section S.2.4.1. 

a. The unit prices for each product and price level may be: 

b. Displayed simultaneously for all products, 

c. Displayed simultaneously for each product separately, OR 

d. Displayed individually in a unit-price display only if controls permit the customer to 
sequence the display through the unit prices for each and every product. 

48.47. The unit price shall be expressed in dollars and decimals of dollars using a 
dollar sign.  A common fraction shall not appear in the unit price, (e.g., 
$4.29 not $4 29/100). 

 Yes   No   N/A 

Code Reference: S.2.5.2. Display of Quantity and Total Price 
48.48. When a delivery is completed on a computing device, the total price and 

quantity for that transaction shall be displayed on the face of the dispenser 
for at least 5 minutes or until the next transaction is initiated by using 
controls on the device or other customer-activated controls. 

 Yes   No   N/A 

Note: The displayed unit price may revert to a base unit price immediately after the 
completion of a transaction, defined as the time the delivery has been terminated and payment 
has been settled. Any display of quantity, unit price, and total price that does not 
mathematically agree occurs between transactions and is permitted (in response to demands 
of device users) because the displayed values between "transactions" are not "significant" 
relative to the actual delivery process (transaction.) 

 Computing 

Code Reference: S.2.5. Money-Value Computations 
A hydrogen gas dispenser used to fuel vehicles shall be capable of computing total sale prices for all unit prices and 
for all deliveries within the range of measurement or computing capacity. 

49.1. A retail computing device shall compute total sale prices for all quantities 
and unit prices within the range of its quantity and computing capacities. 

 Yes   No   N/A 

Code Reference: S.2.4.4. Agreement between Indications 
48.49. All quantity, unit price, and total price indications shall agree.  Yes   No   N/A 

Code Reference: S.2.5.1. Auxiliary Elements 
48.50. All indicated money value divisions and quantity value divisions on 

auxiliary elements shall be identical with those of the primary element. 
 Yes   No   N/A 
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 Recorded Representations, Point of Sale Systems, and Printed Receipt 

A printed receipt shall be available through a built-in or separate recording element for transactions conducted with 
point-of-sale systems or devices activated by debit cards, credit cards, and/or cash. The printed receipt shall contain 
the following information for products delivered by the dispenser. 

Code Reference: S.2.6. Recorded Representations, Point of Sale Systems 
50.1. A printed receipt shall be available for devices activated by debit cards, 

credit cards, and/or cash. The printed receipt: 
 

50.1.1. Shall contain the total  mass of the delivery;  Yes   No   N/A 
50.1.2. Shall contain the unit price;  Yes   No   N/A 
50.1.3. Shall contain the total computed price; and,  Yes   No   N/A 
50.1.4. Shall contain the product identity by name, symbol, abbreviation, 

or code number. 
 Yes   No   N/A 

Code Reference: S.6. Printer 
50.2. Printed information must agree with the indications on the dispenser.  

50.2.1. Printed values shall be clearly defined.  Yes   No   N/A 

Code Reference: S.6.1. Printed Receipt 
50.3. Any delivered, printed quantity  

50.3.1. Shall include an identification number, and;  Yes   No   N/A 
50.3.2. Shall include the time and date, and;  Yes   No   N/A 
50.3.3. Shall include the name of the seller.  Yes   No   N/A 

 Design of Measuring Elements and Measuring Systems 

Code Reference: S.3.1. Maximum and Minimum Flow-Rates 
51.1. The ratio of the maximum to minimum flow-rates for devices measuring 

gases shall be 10:1 or greater. 
 Yes   No   N/A 

Code Reference: S.3.2. Adjustment Means 
51.2. Means shall be provided to change the ratio between the indicated quantity 

and the quantity of gas measured by the assembly. 
 

51.2.1. A bypass on the measuring assembly shall not be used for these 
means. 

 Yes   No   N/A 

Code Reference: S.3.2.1. Discontinuous Adjustment Means 
51.3. When the adjusting means changes the ratio between the indicated quantity 

and the quantity of measured gas in a discontinuous manner, the consecutive 
values of the ratio shall not differ by more than 0.1%. 

 Yes   No   N/A 
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Code Reference: S.3.3. Provision for Sealing 
Measuring elements shall be designed with adequate provisions to prevent changes from being made to the measuring 
element or the flow rate control (if the flow rate control affects the accuracy of deliveries) without evidence of the 
change being made. These provisions can be an approved means of security (e.g., data change audit trail) or 
physically applying a security seal which must be broken before adjustments can be made. When applicable, the 
adjusting mechanism shall be readily accessible for the purposes of affixing a security seal. 

51.4. A measuring element shall have provisions for either:  
51.4.1. Applying a physical security seal, OR  Yes   No   N/A 
51.4.2. An approved means of security (e.g., data change audit trail) so 

that no changes may be made to its adjustable components. 
 Yes   No   N/A 

51.5. Any adjustable element controlling the delivery rate shall provide for sealing 
or other approved means of security (e.g., data audit trail) if the flow rate 
affects the accuracy of deliveries. 

 Yes   No   N/A 

51.6. When applicable, the adjusting mechanism shall be readily accessible for the 
purposes of affixing a security seal. 

 Yes   No   N/A 

51.7. Audit trails shall use the format set forth in the Common and General Code 
Criteria section of this checklist (Code Reference G-S.8 LMD-23) and in 
Appendix A, Philosophy for Sealing. 

 Yes   No   N/A 

51.8. Retail vehicle fuel dispensers with remote configuration capabilities shall be 
sealed according to Table S.3.3. of NIST HB 44 Section 3.39 Hydrogen 
Gas-Measuring Devices – Tentative Code and according to Appendix A, 
Philosophy for Sealing. 

 Yes   No   N/A 

51.9. An automatic means to determine and correct for changes in product density 
due to changes in temperature, pressure, and composition, shall be 
incorporated in any hydrogen gas-measuring system that is affected by 
changes in the density of the product being measured. 

 Yes   No   N/A 

Code Reference: S.3.6. Zero-Set-Back Interlock, Retail Vehicle Fuel Devices 
The zero-set-back interlock on a dispenser is critical to prevent fraudulent practices. A retail vehicle fuel device shall 
have an effective automatic interlock such that once the dispenser shuts off, it cannot be restarted without resetting the 
indicating element to zero. This requirement also applies to the recording element if one is present. The dispenser 
shall be designed so that the starting lever must be in the shut-off position and the interlock engaged before the 
discharge nozzle can be returned to its designed hanging position. If a single pump supplies more than one dispenser, 
then each dispenser shall have an automatic control valve that prevents product from being delivered by a dispenser 
until its indications have been set to zero. 

51.10. After the device is turned off by moving the lever that stops the flow, a 
subsequent delivery shall be prevented until the indicators (and recording 
element if present) have returned to their correct zero positions. 

 Yes   No   N/A 

51.11. The starting lever shall be in shut off position and zero-set-back interlock 
engaged before the nozzle can be returned to its designed hanging position. 
That is any position where the tip of the nozzle is placed in its designed 
receptacle and the lock can be inserted. 

 Yes   No   N/A 

51.12. If more than one dispenser is connected to a single source, an automatic 
control valve shall prevent fuel from being delivered until the indicating 
elements have been returned to their correct zero position and engaged. 

 Yes   No   N/A 

51.13. The use of the interlock shall be effective under all conditions when any 
control on the console, except a system emergency shut-off, is operating and 
after any momentary power failure. 

 Yes   No   N/A 
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 Discharge Lines and Valves 

Code Reference: S.4.1. Diversion of Measured Product 
52.1. No means shall be provided by which any measured product can be diverted 

from the measuring device. 
 Yes   No   N/A 

Code Reference: S.4.2. Directional Flow Valves 
52.2. Valves intended to prevent the reversal of flow shall be automatic in 

operation. 
 Yes   No   N/A 

Code Reference: S.4.3. Other Valves 
52.3. Check valves and closing mechanisms that are not used to define the 

measured quantity shall have relief valves (if necessary) to dissipate any 
abnormally high pressure that may arise in the measuring assembly. 

 Yes   No   N/A 

 Markings 

Code Reference: S.5. Marking Requirements 
53.1. A measuring system shall be conspicuously, legibly, and indelibly marked 

with: 
 

53.1.1. Pattern approval mark (e.g., type approval number);  Yes   No   N/A 
53.1.2. Name and address of the manufacturer or his trademark and, 

required by the weights and measures authority, the manufacturer's 
identification mark in addition to the trademark; 

 Yes   No   N/A 

53.1.3. Model designation or product name selected by the manufacturer;  Yes   No   N/A 
53.1.4. Non-repetitive serial number;  Yes   No   N/A 
53.1.5. Accuracy class of the meter as specified by the manufacturer 

consistent with Table T.2. Accuracy Classes and Tolerances for 
Hydrogen Gas-Measuring Devices; 

 Yes   No   N/A 

53.1.6. Maximum and minimum flow rates in kilograms per unit of time;  Yes   No   N/A 
53.1.7. Maximum working pressure;  Yes   No   N/A 
53.1.8. Applicable temperature range if other than - 10 °C to +50 °C;  Yes   No   N/A 
53.1.9. Minimum measured quantity (MMQ.);  Yes   No   N/A 
53.1.10. Product limitations (such as fuel quality) if applicable.  Yes   No   N/A 

Code Reference: S.5.1. Location of Marking Information; Retail Vehicle Fuel Dispensers 
53.2. The marking information required in the General Code, Paragraph G-S.1. 

Identification shall appear as follows: 
 

53.2.1. Within 60 cm (24 in) to 150 cm (60 in) from the base of the 
dispenser, 

 Yes   No   N/A 

53.2.2. Either internally and/or externally provided the information is 
permanent and easily read and accessible, AND 

 Yes   No   N/A 

53.2.3. On a portion of the device that cannot be readily removed or 
interchanged (e.g., not on a service access panel.). 

 Yes   No   N/A 

Note: The use of a dispenser key or tool to access internal marking information is permitted 
for retail hydrogen-measuring devices. 
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 Totalizers 

Code Reference: S.7. Totalizers for Retail Vehicle Fuel Dispensers 
54.1. Vehicle fuel dispensers shall be equipped with a non-resettable totalizer for 

the quantity delivered through each separate measuring device. 
 Yes   No   N/A 

 Minimum Measured Quantity 

Code Reference: S.8. MMQ 
55.1. The minimum measured quantity shall satisfy the conditions of use of the 

measuring system as follows: 
 

55.1.1. An MMQ not exceeding 0.5 kg for measuring systems with 
maximum flow rate less than or equal to 4 kg/min, OR 

 Yes   No   N/A 

55.1.2. An MMQ not exceeding 1.0 kg for measuring systems with 
maximum flow rate greater than 4 kg/min but not greater than 12 
kg/min. 

 Yes   No   N/A 

 Card-Activated Hydrogen Gas-Measuring Devices 

Code Reference: G-S.2. Facilitation of Fraud 
There is great concern regarding the potential for accidental or intentional fraud when card-activated systems are used 
in service stations, especially because bank-card-activated systems give direct access to bank accounts. The following 
criteria and test procedures apply to card-activated retail vehicle fuel dispensers. 

A card-activated system shall authorize the dispensing of product for not more than three minutes of the time between 
authorization and “control” on at the dispenser. It shall properly record transactions on the appropriate card account. 

When a card-activated system is subjected to power loss of greater than 10 seconds, the dispenser shall deauthorize. 
Because systems may be installed with separate power lines to the console, card reader, and dispenser, the different 
parts of the system should be tested with power failures to evaluate the potential for accidental or intentional errors. 
The appropriate device response depends upon when the power loss occurs during the delivery sequence. 

Note: The term "control" generically refers to the handle, flapper, start button, on/off switch, or other mechanism 
used to activate or deactivate the dispenser. 

56.1. The dispenser must de-authorize in not more than three minutes if the pump 
"control" is not turned on. 

 Yes   No   N/A 

56.2. If the time limit to deactivate a dispenser is programmable, it shall not 
accept an entry greater than three minutes. 

 Yes   No   N/A 

56.3. When a power loss greater than 10 seconds occurs after the pump "control" 
is on, the dispenser must de-authorize. 

 Yes   No   N/A 

56.4. When there is a loss of power, but the dispenser "control" is not on, the 
dispenser must de-authorize in not more than three minutes. 

 Yes   No   N/A 
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 Test Methods for Card-Activated Retail Vehicle Fuel Dispensers 

57.1. Authorize the dispenser and, with the pump "control" on, interrupt power to 
any part (or all) of the system. The pump should de-authorize immediately. 

 

57.1.1. Authorize with a card and turn the "control" on. Power down 
briefly, then restore power. Try to dispense product: the dispenser 
must not dispense because the power failure should have de-
authorized the dispenser. 

 Yes   No   N/A 

57.2. Authorize the dispenser using a card (leaving control off); wait more than 
three minutes, and try to start the dispenser. It should not start because the 
authorization should have timed out. 

 Yes   No   N/A 

57.2.1. Authorize with a card, but do not turn the "control" on. Power 
down for more than three minutes, and then restore power. Try to 
dispense product; the dispenser should have "timed-out" and not 
dispense. 

 Yes   No   N/A 

57.2.2. Authorize and dispense with card #1. Allow the system to time out 
and de-authorize (if it does). Do not turn off the "control." 
Authorize and dispense with card #2. The transactions shall be 
properly recorded for each card. 

 Yes   No   N/A 

57.2.3. Authorize with card #1. Turn the "control" on, then off. Authorize 
with card #2.  Dispense product and complete the delivery. Check 
the printed receipt to verify that the delivery has been properly 
charged to card #2 

 Yes   No   N/A 

57.2.4. Turn the dispenser "control" on, and use a card to authorize the 
dispenser. Turn the "control" off. After a period of 15 seconds, 
turn the "control" on. Try to deliver product; the dispenser must 
not dispense. 

 Yes   No   N/A 

57.2.5. Authorize with card #1 (do not turn the "control" on) and interrupt 
power for at least 10 seconds. This should de-authorize the 
dispenser. Resupply power; turn the "control" on; try to dispense. 
The dispenser shall not deliver product. 

 Yes   No   N/A 

57.2.6. Authorize with card #1 (turn the "control" on) and interrupt power 
for at least 10 seconds. This should de-authorize the dispenser. 
Resupply power; turn the "control" on; try to dispense. The 
dispenser shall not deliver product. 

 Yes   No   N/A 

Note: This test is not required if the device under test complies with paragraph 10.1. 

48.50.1. Authorize a dispenser with card #1, but do not turn the dispenser 
"control" on. Try to authorize the same dispenser with card #2; it 
should not be accepted until after the 3 minute time-out. 

 Yes   No   N/A 

57.3. Attempt to override or confuse the card system by varying the length of time 
the card is in the slot, (e.g., vary the "swipe" times) and pushing all other 
keys on the keypad during each step of the authorization process. 

 Yes   No   N/A 
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 Cash Activated Hydrogen Gas-Measuring Devices 

The following criteria and test procedures apply to cash-activated retail vehicle fuel dispensers. Tests using various 
denominations of bills accepted by the cash acceptor should be performed. 

Certificates of Conformance will cover the use of the cash acceptor option at both attended and unattended stations. 
Cash Acceptors which are used at unattended locations must meet the marking requirements of paragraph G-UR.3.4. 
Responsibility, Money-Operated Devices shall be clearly and conspicuously displayed on the device or immediately 
adjacent to the device information detailing the return of monies paid when the product cannot be obtained. 

Even if power is interrupted during a delivery, it is still necessary to correctly complete all transactions in progress at 
the time of the power interruption. In the event of a power loss, the information needed to complete any transaction in 
progress at the time of the power loss (such as the quantity and unit price, sales price, or amount of money already 
inserted into the cash acceptor) shall be determinable for at least 15 minutes at the dispenser or at the console or 
journal printer if the console or journal printer is accessible to the customer. 

All portions of the transaction must be accounted for in order to complete the transaction. This information includes 
the following: (1) the total amount of money that was inserted into the device prior to the power interruption, (2) the 
amount of product already dispensed (which should be available from the dispenser and which must comply with the 
requirements of S.2.3. Provision for Power Loss, (3) and any bill that has been inserted but has not yet been 
recognized by the cash acceptor. 

Note: For bills that have not yet been drawn into the cash acceptor to the point that the bill is no longer visible, it is 
assumed that the information on the bill denomination can be obtained from visual examination. 

Various methods may be used to recall specific portions of the transaction depending on how the basic system 
operates. For example, systems that can print a record of the amount fed into the machine as each bill is fed into the 
device maintain an ongoing record of bills recognized by the system. Other systems may not print a receipt until the 
end of the transaction, so the information is recalled on a journal printer accessible to the customer or can be recalled 
on the cash acceptor display. 

Check to see what happens when the power is interrupted at different points of the transaction. Note what occurs at 
the points where power is interrupted, what information is provided to the customer on the receipt, audibly and 
visually in the form of instructions or error messages. Because systems may be installed with separate power lines to 
the console, card reader, and dispenser may be installed, tests should be run with power interruptions to different parts 
of the system to evaluate the potential for accidental or intentional errors. The appropriate device response depends 
upon when the power loss occurs during the delivery sequence. 

Code Reference: S.2.3. Provisions for Power Loss 
58.1. Systems with Battery Back-up or Uninterruptible Power Supply or 

Equivalent - Some systems are equipped with a battery back-up or an 
uninterruptible power supply (or equivalent) which allows a transaction to 
continue in the event of a power loss. For such systems, the transaction in 
progress at the time of a power interrupt must continue as if no power 
interruption had occurred (or comply with the requirements for systems not 
equipped with a battery back-up.) That is, all bills (including bills being fed 
into the device at the time of the power loss) must be correctly accounted 
for, and the quantity and total sale amounts must be mathematically correct. 
Check these systems by interrupting power at several points in the 
transaction to ensure that all information (total price, quantity, mathematical 
agreement, and total dollar amount inserted by the customer) is accounted 
for correctly. 

 Yes   No   N/A 

 
  



NTEP 2012 Interim Agenda 
Appendix C – NTETC Measuring Sector Meeting Summary 

Appendix C – Draft NTEP Liquid Measuring Devices – Additional Checklists and Test Procedures for Hydrogen Gas – Measuring Devices 

NTEP – C / C15 

All Other Systems:  
To check the operation of systems not equipped with a battery backup, uninterruptible power supply, or equivalent, 
interrupt power as described below. As noted earlier, if separate power lines supply different components in the 
system, interrupt power to different parts of the system. 

58.2. When one or more bills has been accepted and registered by the device, but 
product has not yet been dispensed, at least one of the following criteria 
must be met to ensure that this information can be recalled in the event of a 
power interruption: 

 

58.2.1. The denomination of the bill must be printed by the printer on the 
device as the device recognizes the bill. (The printed receipt must 
be available to the customer.) 

 Yes   No   N/A 

58.2.2. The denomination of each bill must be printed by a journal or 
other printer accessible to the customer as each bill is recognized 
by the device. 

 Yes   No   N/A 

58.2.3. The running total display must be capable of being recalled for at 
least 15 minutes. 

 Yes   No   N/A 

58.2.4. Means provided to enable the customer to retrieve the money 
inserted into the device (e.g., a button which can be used during a 
power interruption to eject the money inserted by the customer.) 

 Yes   No   N/A 

58.2.5. Other means used to provide a visual or printed record of the total 
amount of money accepted by the device. 

 Yes   No   N/A 

58.3. There is a brief period of time during which a bill has been accepted by the 
cash acceptor but has not yet been recognized by the device. The following 
criteria must be met to ensure that this information can be recalled in the 
event of a power failure. 

 

58.3.1. Means provided to enable the attendant or customer to retrieve the 
bill (for example, a button which can be used during a power 
interruption to eject the bill or if the cash acceptor box can be 
removed by the attendant and the bill retrieved.) 

 Yes   No   N/A 

Note: There may be a space of time in which a bill can be caught partially in and out of the cash acceptor during a 
power interruption. In such a case, if the denomination of the bill is visible to the customer and attendant, this is 
sufficient to provide information about the bill being fed into the device at the time of the power interruption. The 
cash acceptor must comply with the other applicable items noted above. 

It is expected that the retail vehicle fuel dispenser will comply with paragraph S.2.3. Provision for Power Loss; and 
the information on the product already dispensed can be recalled through this portion of the system. 

58.4. Power should be interrupted at different points in the transaction to 
determine that all transaction information can be recalled in the event of a 
power interruption including combinations of the following: 

 

58.4.1. After one bill has been inserted.  Yes   No   N/A 
58.4.2. After several bills have been inserted  Yes   No   N/A 
58.4.3. While a bill is being inserted.  Yes   No   N/A 
58.4.4. After a bill has been inserted but not yet recognized.  Yes   No   N/A 
58.4.5. After a bill(s) has been inserted and recognized, but the on/off 

control is still in the "off" position. 
 Yes   No   N/A 

58.4.6. After a bill(s) has been inserted and recognized, the on/off control 
is in the "on" position, but no product has been dispensed. 

 Yes   No   N/A 

58.4.7. After a bill(s) has been inserted and recognized, the on/off control 
is in the "on" position, and product is being dispensed. 

 Yes   No   N/A 
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Code Reference: G-S.5.1. Indicating and Recording Elements, General 
58.5. A running display showing the amount of money fed into the machine must 

be provided. It is not necessary for this information to be displayed once the 
customer initiates delivery. 

 Yes   No   N/A 

Code Reference: S.2.6. Record Representation, Point of Sale Systems 
58.6. A printed receipt must be available to the customer from the device at the 

completion of the transaction. The issuance of the receipt may be initiated at 
the option of the customer. 

 Yes   No   N/A 

58.6.1. The customer receipt must contain the following information:  Yes   No   N/A 
58.6.2. The identity (codes may be used) of the product purchased, the 

quantity purchased, the unit price, and the total price. 
58.6.3. Because the customer must be provided with the option of 

receiving a receipt, at unattended devices the system must not 
accept cash if sufficient paper is not available to complete the 
transaction. 

 Yes   No   N/A 

58.7. The cash acceptor must not initiate a cash transaction if either of the 
following conditions is true: 

 

58.7.1. No paper is in the receipt printer of the cash acceptor.  Yes   No   N/A 
58.7.2. Insufficient paper is available to complete a transaction  Yes   No   N/A 

Code Reference: G-S.6. Marking Operational Controls, Indications, and Features 
2.1. Instructions must be marked on the device to inform the customer how to 

operate the cash acceptor. 
 Yes   No   N/A 

Code Reference: G-S.2. Facilitation of Fraud 
58.8. Means must be provided for the customer to cancel the transaction at any 

point. 
 

58.8.1. The customer has inserted cash, but has not yet dispensed product. 
If the customer cancels the transaction by pressing the cancel key 
(or equivalent key(s)) or by lowering the on/off control, the device 
must either: 

 

58.8.1.1. Be equipped with means for the customer to retrieve 
 the cash  inserted from the device, AND 

58.8.1.2. Automatically issue a printed receipt indicating the 
 amount  tendered and the amount returned, OR 

 Yes   No   N/A 

58.8.1.3. Display instructions (such as "sale terminated, see 
 attendant," "sale terminated, get receipt" or similar 
 wording) for the  customer to see the attendant, AND 

58.8.1.4. Automatically issue a printed receipt showing the 
 amount of cash inserted by the customer, a statement 
 indicating that the sale was terminated, and 
 instructions for the customer to see the attendant. 

 Yes   No   N/A 
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58.8.2. The customer has inserted cash and has started dispensing product. 
If the customer cancels or discontinues the transaction by pressing 
the cancel key (or equivalent key(s)) or lowering the on/off control 
before reaching the total money inserted into the device, the device 
must: 

 

58.8.2.1. Display instructions for the customer to obtain the 
 receipt and to  see the attendant. 

 Yes   No   N/A 

58.8.2.2. Automatically issue a printed receipt showing the 
 amount of cash inserted, the amount dispensed, the 
 balance due to the customer, a statement indicating 
 that the sale was terminated, and instructions for the 
 customer to see the attendant. 

 Yes   No   N/A 

Note: It is acceptable for different messages to be used. This depends upon whether the transaction is terminated by 
use of the cancel key, (e.g., "sale terminated, get receipt" or "sale terminated, see attendant") or by lowering the 
on/off “control” (e.g., "change due, see attendant"). 
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Appendix D 
Draft NCWM Publication 14, Liquid Measuring Devices 2.16. 

 

Sealing - General 
In addition to satisfying the physical security sealing requirement; the presence of a physical seal shall clearly indicate that the 
setup or configuration mode (any mode permitting access to any or all sealable parameters based upon the application of the 
Philosophy for Sealing in NCWM Publication 14) of the device cannot be accessed without additional actions (e.g., removal of a 
jumper, pressing a key or switch, etc.) only possible after the removal of the seal.  

If the use of a physical seal is the only approved method of sealing,; it shall not be possible to apply the physical seal with the 
device in the setup or configuration mode (any mode permitting access to any or all sealable parameters based upon the 
application of the Philosophy for Sealing in NCWM Publication 14) unless the device has a clear indication that the device is in 
this mode.  See the list of acceptable and unacceptable indications below. 

Applicable for Devices Using a Physical Seal 
Technologist:       Remarks:       
Control Number:        
Date:        
Time:        
Temp.: (°C)        
RH (%):        
 
Mechanism Used to Enter Calibration / Configuration: 
Jumper  Yes   No   N/A 
Push-button (memory 
switch) 

 Yes   No   N/A 

Toggle / Slide Switch  Yes   No   N/A 
Other (describe in remarks)  Yes   No   N/A 
Meets Requirements  Yes   No   N/A 

 
Mechanism Effective Upon Exit of Calibration / Configuration in Approved Mode  
(when mechanism is properly set according to manufactures specifications) 
Jumper  Yes   No   N/A 
Push-button (memory 
switch) 

 Yes   No   N/A 

Toggle / Slide Switch  Yes   No   N/A 
Other (describe in remarks)  Yes   No   N/A 
Meets Requirements  Yes   No   N/A 
Note: Means of entering and exiting the calibration/configuration access mode shall be listed on the NTEP CC. 

 
Indications Representing That the Device is Configured with the Setup or Configuration Mode Enabled  
(i.e., any mode permitting access to any or all sealable parameters) 

This list is not limiting or all-inclusive; other indications may be acceptable. 
Acceptable Clear Indications Indications NOT Acceptably Clear 

Unusable quantity indications 
Example: C100.05E 

C 100.05 gal 

“not NIST Handbook 44” annunciator Any digit in the quantity differentiated by size, shape, or color 
“CAL” Annunciator (single or mixed case) Quantities w/o units 

Example:100.05 
“Set-up” Annunciator (single or mixed case) Flashing Quantity Value 
“Config” Annunciator (single or mixed case) Quantity with No Annunciators Displayed 
 Quantity All Annunciators Displayed 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Test B 
To cover a range of the following products, test 
with one product having a low specific gravity and 
test with a second product having a high specific 
gravity. The Certificate of Conformance will cover 
all products in all product categories listed in the 
table under Test B within the specific gravity range 
tested. 
• Test B does not apply to product categories of liquefied 

gases, compressed liquids, cryogenic liquids or heated 
products. 

Note: Product categories under Test B were 
formerly referred to collectively as "Normal 
Liquids." 

Test F 
To cover a range of the following products, test with one 
product having a specified conductivity. The Certificate of 
Conformance will cover all products with conductivity equal 
to or above the conductivity of the tested liquid. 
• Test F does not apply to product categories of potable 

water, non-potable water, tap water, water mixes of alcohols 
and glycols, fertilizers, suspension fertilizers, liquid feeds, 
clear liquid fertilizers, chemicals or crop chemicals A, B, C, 
or D. 

• Test F does not apply to product categories of liquefied 
gases, or compressed liquids. 

Test C 
To cover a range of products within each product 
category, test with one product having a low viscosity 
and test with a second product having a high viscosity 
within each category. The Certificate of Conformance 
will cover all products in the product category within 
the viscosity range tested. 

Test E 
To cover a range of products within each 
product category, test with one product having 
a low kinematic viscosity and test with a 
second product having a high kinematic 
viscosity within each category. The Certificate 
of Conformance will cover all products in the 
product category within the kinematic viscosity 
range tested.1 

  Product Category: 
Alcohols, Glycols and Water Mixes Thereof (Alc 

Gly) 

Product Category: 
Alcohols, Glycols and Water Mixes Thereof 

(Alc Gly) 
Typical 

Products 
Specific 
Gravity2 
(60 °F) 

Product 
Category 

Typical 
Products 

Conductivity 
(micro-

siemens/centimeter) 

Product 
Category 

Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Butanol 0.81 Alc Gly Butanol  Alc Gly Butanol 3.34 Butanol 3.34 
Ethanol 0.79 Alc Gly Ethanol 0.0013 Alc Gly Ethanol 1.29 Ethanol 1.29 
Ethylene 
Glycol 1.19 Alc Gly Ethylene Glycol  Alc Gly Ethylene Glycol 25.5 Ethylene Glycol 25.5 

Isobutyl 0.81 Alc Gly Isobutyl 0.02 Alc Gly Isobutyl 4.54 Isobutyl 4.54 

Isopropyl 0.79 Alc Gly Isopropyl 3.5 Alc Gly Isopropyl 2.78 Isopropyl 2.78 

Methanol 0.80 Alc Gly Methanol 0.44 Alc Gly Methanol 0.64 Methanol 0.64 

Propylene Glycol 1.04 Alc Gly Propylene 
Glycol  Alc Gly Propylene 

Glycol 54 Propylene 
Glycol 54 

Banvel 0.7 – 1.2 CC-A 6 Oil (#5, #6)  FL&O 

Test C 
Product Category: 

Crop Chemicals (Type A) (CC-A) 

Test E 
Product Category: 

Compressed Liquids, Fuels and Refrigerants 
NH3 (Comp liq) 

Herbicides 0.7 – 1.2 CC-A Asphalt  FL&O Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1  
(60 °F) Centipoise (cP) 

Paraquat 0.7 – 1.2 CC-A Avgas  FL&O Banvel 4 – 400 Anhydrous 
Ammonia 0.188 

          

 

1 Kinematic viscosity is measured in centistokes. Source for some of the viscosity value information is in the Industry Canada – Measurement Canada "Liquid Products Group, Bulletin V-16-E 
(rev.1), August 3, 1999." 

   
2 The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 40 °F) and 1 atmosphere. The density of water at standard conditions is 

approximately 1000 kg/m3 (or 998 kg/m3). The specific gravity of a gas is the ratio of its density to that of air at standard conditions, usually 4 °C (or 40 °F) and 1 atmosphere. 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 °F) 

Product 
Category 

Typical 
Products 

Conductivity 
(micro-

siemens/centimeter) 

Product 
Category 

Test C 
Product Category: 

Crop Chemicals (Type A) (CC-A) continued 

Test E 
Product Category: 

Compressed Liquids, Fuels and Refrigerants 
NH3 (Comp liq) continued 

Prowl 0.7 – 1.2 CC-A Biodiesel above 
B20  FL&O Typical 

Products 
Reference Viscosity1 

(60 °F) Centipoise (cP) 
Typical 

Products 
Reference Viscosity1 

(60 °F) Centipoise (cP) 
Round-up 0.7 – 1.2 CC-A Bunker Oil  FL&O Herbicides 4 – 400 Butane 0.19 

Touchdown 0.7 – 1.2 CC-A Cooking Oils  FL&O Paraquat 4 – 400 Ethane  

Treflan 0.7 – 1.2 CC-A Corn Oil  FL&O Prowl 4 – 400 Freon 11 0.313 

Adjuvants 0.7 – 1.2 CC-B Crude Oil  FL&O Round-up 4 – 400 Freon 12 0.359 

Fumigants 0.7 – 1.2 CC-B Diesel Fuel3  FL&O Touchdown 4 – 400 Freon 22 1.99 

Fungicides 0.7 – 1.2 CC-B Fuel Oil 
(#1, #2, #3, #4) 0 FL&O Treflan 4 – 400 Propane 0.098 

Insecticides 0.7 – 1.2 CC-B Gasoline 4  FL&O 
Test C 

Product Category: 
Crop Chemicals (Type B) (CC-B) 

Test E 
Product Category: 

Fuels, Lubricants, Industrial and Food Grade 
Liquid oils (FL&O) 

Fungicides 1 – 1.2 CC-C Jet A  FL&O Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Micronutrients 0.9 – 1.65 CC-D Jet A-1  FL&O Adjuvants 0.7 – 100 6 Oil (#5, #6) 66 – 13,000 

Hydrochloric Acid 1.1 Chem Jet B  FL&O Fumigants 0.7 – 100 Asphalt 100 – 5000 

Phosphoric Acid 1.87 Chem JP4  FL&O Fungicides 0.7 – 100 Avgas 1.5 – 6 

Sulfuric Acid 1.83 Chem JP5  FL&O Insecticides 0.7 – 100 Biodiesel above 
B20 10.12 

3-10-30 0.9 – 1.65 Fert JP7 and JP8  FL&O 
Test C 

Product Category: 
Crop Chemicals (Type C) (CC-C) 

Bunker Oil  11,200 

4-4-27 0.9 – 1.65 Fert Kerosene  FL&O Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) Cooking Oils 9.93 

9-18-9 1.32 Fert Light Oil  FL&O Fungicides 20 – 900 Corn Oil 4 

10-34-0 1.39 Fert Lubricating Oils  FL&O 
Test C 

Product Category: 
Crop Chemicals (Type D) (CC-D) 

Crude Oil 3 – 1783 

20% 
Aqua-Ammonia 0.89 Fert Olive Oil  FL&O Typical 

Products 
Reference Viscosity1 

(60 °F) Centipoise (cP) Diesel Fuel3 10 

28%, 30% or 32% 1.28 – 1.32 Fert Peanut Oil  FL&O Micronutrients 20 – 1000 Fuel Oil (#1, #2, 
#3, #4) 8 – 88 

          
          
          
          

 

3 Diesel fuel blends (biodiesel with up to 20% vegetable or animal fat/oil.) 
4 Gasoline includes oxygenated fuel blends with up to 15% oxygenate.  
 



 

 

N
TEP 2012 Interim

 A
genda 

A
ppendix C

 – N
TETC

 M
easuring Sector M

eeting Sum
m

ary 
A

ppendix E – Liquid M
easuring D

evices Product Fam
ily 

N
TEP – C

 / E3 

Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 °F) 

Product 
Category 

Typical 
Products 

Conductivity 
(micro-

siemens/centimeter) 

Product 
Category 

Test C 
Product Category: 
Chemicals (Chem) 

Test E 
Product Category: 

Fuels, Lubricants, Industrial and Food Grade 
Liquid oils (FL&O) continued 

Ammonia Nitrate 1.16 – 1.37 Fert SAE Grades  FL&O Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Clear Liquid 
Fertilizer 1.17 – 1.44 Fert Soy Oil 0 FL&O Hydrochloric 

Acid 0.80 – 1. 0 Gasoline4 0.28 

Nitrogen Solution 1.17 – 1.44 Fert Spindle Oil  FL&O Phosphoric Acid 161 Jet A 1.5 – 6 

N-P-K Solutions 1.2 – 1.4 Fert Sunflower Oil  FL&O Sulfuric Acid 1.49 Jet A-1 1.36 

Urea 1.89 Fert Vegetable Oil 0 FL&O 

Test C 
Product Category: 

Compressed Liquids, Fuels and Refrigerants (Comp 
liq) 

Jet B 1.5 – 6 

6 Oil (#5, #6) 0.9 FL&O Asphalt  Heated Typical 
Products 

Reference Viscosity1  
(60 °F) Centipoise (cP) JP4 1.02 

Asphalt  FL&O Bunker C  Heated Anhydrous 
Ammonia 0.188 JP5 1.94 

Avgas  FL&O Carbon Tetra-
Chloride  Solv Cl Butane 0.19 JP7 and JP8 1.82 

Biodiesel 
above B20 0.86 FL&O Methylene-

Chloride  Solv Cl Ethane  Kerosene 1.94 

Bunker Oil  0.99 FL&O Perchloro-
Ethylene  Solv Cl Freon 11 0.313 Light Oil 13.47 

Cooking Oils 0.92 FL&O Trichloro-
Ethylene  Solv Cl Freon 12 0.359 Lubricating Oils 20 – 1000 

Corn Oil 0.91 FL&O Acetates  Solv Gen Freon 22 1.99 Olive Oil 116.8 

Crude Oil 0.79 – 0.97 FL&O Acetone .02 Solv Gen Propane 0.098 Peanut Oil 11 – 110 

Diesel Fuel3 0.84 FL&O Ethylacetate 0.00001 Solv Gen 
Test C 

Product Category: 
Clear Liquid Fertilizers (Fert) 

SAE Grades 192 – 3626 

Fuel Oil 
(#1, #2, #3, #4) 0.9 FL&O Hexane 0 Solv Gen Typical 

Products 
Reference Viscosity1 

(60 °F) Centipoise (cP) Soy Oil 90.6 

Gasoline4 0.72 FL&O MEK 0.1 Solv Gen 9-18-0  Spindle Oil  

Jet A  FL&O Toluene 0 Solv Gen 10-34-0 48 Sunflower Oil 90.1 

Jet A-1 0.76 FL&O Xylene 0 Solv Gen 20% Aqua-
Ammonia 1.1 – 1.3 Vegetable Oil 133 

Jet B  FL&O Deionized  Water 28%, 30% or 
32% 31 – 110 

Test E 
Product Category: 

Solvents General (Solv Gen) 

JP4 0.76 FL&O Demineralized  Water Ammonia 
Nitrate 11.22 Typical 

Products 
Reference Viscosity1 

(60 °F) Centipoise (cP) 

JP5 0.76 FL&O    Clear Liquid 
Fertilizer 31 – 110 Acetates 0.44 

JP7 and JP8 0.76 FL&O    Nitrogen 
Solution 31 – 110 Acetone 0.34 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 °F) 

Product 
Category 

Test D 
To obtain coverage for a product category, test with one 
product in the product category. The Certificate of 
Conformance will cover all products in the category. 
• Test D does not apply to product categories of pure 

alcohols, pure glycol, pure water, solvents chlorinated, 
solvents general, fuels, lubricants, industrial and food grade 
liquid oils. 

• Test D does not apply to product categories of liquefied 
gases, compressed liquids or heated products. 

Test C 
Product Category: 

Clear Liquid Fertilizers (Fert) continued 

Test E 
Product Category: 

Solvents General (Solv Gen) continued 

Kerosene 0.75 FL&O 
Typical 

Products 
Conductivity 

(micro-
siemens/centimeter) 

Product 
Category 

Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Light Oil 0.86 FL&O 
Water Mixes of 
Alcohols and 
Glycols 

 Alc Gly N-P-K Solution  Ethylacetate 1.36 

Lubricating Oils 0.80 – 0.90 FL&O Banvel  CC-A Urea 1 Hexane 0.34 

Olive Oil 0.92 FL&O Herbicides  CC-A 

Test C 
Product Category: 

Fuels, Lubricants, Industrial and Food Grade Liquid 
Oils (FL&O) 

MEK 0.45 

Peanut Oil 0.9 – 1.0 FL&O Paraquat  CC-A Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) Toluene 0.62 

SAE Grades 0.9 FL&O Prowl  CC-A 6 Oil (#5, #6) 66 – 13,000 Xylene 0.86 

Soy Oil 0.93 FL&O Round-up  CC-A Asphalt 100  – 5000 

Test A 
The following products must be individually 
tested and noted on the Certificate of 
Conformance. 

Spindle Oil  FL&O Touchdown  CC-A Avgas 1.5 – 6 Typical 
Products 

Product 
Category 

Sunflower Oil 0.93 FL&O Treflan  CC-A Biodiesel above 
B20 10.12 Banvel CC-A 

Vegetable Oil 0.92 FL&O Adjuvants  CC-B Bunker Oil  11,200 Herbicides CC-A 

Liquid Molasses 1.25 Liq Feed Fumigants  CC-B Cooking Oils 9.93 Paraquat CC-A 
Molasses Plus 
Phos Acid and/or 
Urea (TreaChle) 

1.1 – 1.3 Liq Feed Fungicides  CC-B Corn Oil 4 Prowl CC-A 

Carbon Tetra-
Chloride 1.6 Solv Cl Insecticides  CC-B Crude Oil 3-1783 Round-up CC-A 

Methylene-
Chloride 1.34 Solv Cl Fungicides  CC-C Diesel Fuel3 10 Touchdown CC-A 

Perchloro-Ethylene 1.6 Solv Cl Micronutrients  CC-D Fuel Oil (#1, #2, 
#3, #4) 8 to 88 Treflan CC-A 

Trichloro-Ethylene 1.47 Solv Cl Hydrochloric 
Acid 395000 Chem Gasoline4 0.28 Adjuvants CC-B 

Acetates 0.93 Solv Gen Phosphoric Acid 56600 Chem Jet A 1.5 – 6 Fumigants CC-B 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 °F) 

Product 
Category 

Typical 
Products 

Conductivity 
(micro-

siemens/centimeter) 

Product 
Category 

Test C 
Product Category: 

Fuels, Lubricants, Industrial and Food Grade Liquid 
Oils (FL&O) continued 

Typical 
Products 

Product 
Category 

Acetone 0.8 Solv Gen Sulfuric Acid 209000 Chem Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) Fungicides CC-C 

Ethylacetate 0.96 Solv Gen 9-18-0  Fert Jet A-1 1.36 Insecticides CC-B 

Hexane 0.66 Solv Gen 10-34-0  Fert Jet B 1.5 – 6 Fungicides CC-C 

MEK 0.81 Solv Gen 20% Aqua-
Ammonia  Fert JP4 1.02 Micronutrients CC-D 

Toluene 0.87 Solv Gen 28%, 30% or 
32%  Fert JP5 1.94 Hydrochloric 

Acid Chem 

Xylene 0.89 Solv Gen Ammonia 
Nitrate  Fert JP7 and JP8 1.82 Phosphoric Acid Chem 

Beverages 1.0 Water Clear Liquid 
Fertilizer  Fert Kerosene 1.94 Sulfuric Acid Chem 

Deionized 1.0 Water Nitrogen 
Solution  Fert Light Oil 13.47 NH3 Comp Liq 

Demineralized 1.0 Water N-P-K Solutions  Fert Lubricating Oils 20 – 1000 20% Aqua-
Ammonia Fert 

Juices 1.0 Water Urea 5000 Fert Olive Oil 116.8 28%, 30% or 
32% Fert 

Milk 1.0 Water Liquid Molasses 300 Liq Feed Peanut Oil 11 – 110 9-18-0 Fert 

Nonpotable 1.0 Water 

Molasses Plus 
Phos Acid 
and/or Urea 
(TreaChle) 

 Liq Feed SAE Grades 192 – 3626 10-34-0 Fert 

Potable 1.0 Water 3-10-30  Sus Fert Spindle Oil  Ammonia 
Nitrate Fert 

Tap Water 1.0 Water 4-4-27  Sus Fert Soy Oil 90.6 Clear Liquid 
Fertilizer Fert 

Test D 
To obtain coverage for each of the following 
product categories, test with one product in each 
product category. The Certificate of Conformance 
will cover the products in the product category in 
which a product was tested. 

Beverages  Water Sunflower Oil 90.1 Nitrogen 
Solution Fert 

Typical 
Products 

Specific 
Gravity2 
(60 °F) 

Product 
Category Juices  Water Vegetable Oil 133 N-P-K Solutions Fert 

Compressed 
Natural Gas 
(CNG) 

0.6 – 0.8 
(1=Air) Comp gas Nonpotable 725 Water   Urea Fert 

Anhydrous 
Ammonia 0.61 Comp liq Potable 725 Water   Bicep Flow 

Butane 0.595 Comp liq Tap Water 725 Water   Broadstrike Flow 

          

 

5 This data point is suspected to be lower than that of normal tap water supplied for residential consumption. 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

Typical 
Products 

Specific 
Gravity2 
(60 °F) 

Product 
Category    

Test C 
Product Category: 
Flowables (Flow) 

Typical 
Products 

Product 
Category 

Ethane  Comp liq    Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) Doubleplay Flow 

Freon 11 1.49 Comp liq    Bicep 20 – 900 Dual Flow 

Freon 12 1.33 Comp liq    Broadstrike 20 – 900 Guardsman Flow 

Freon 22 1.37 Comp liq    Doubleplay 20 – 900 Harness Flow 

Propane 0.504 Comp liq    Dual 20 – 900 Marksman Flow 
Liquefied Natural 
Gas  Cryo LNG    Guardsman 20 – 900 Topnotch Flow 

Liquefied Oxygen 0.66 Cryo LNG    Harness 20 – 900 Asphalt Heated 

Nitrogen 0.31 Cryo LNG    Marksman 20 – 900 Bunker C Heated 

Asphalt  Heated    Topnotch 20 – 900 Liquid Molasses Liq Feed 

Bunker C 1.1 Heated    

Test C 
Product Category: 

Heated (Heated) 

Molasses plus 
Phos Acid 
and/or Urea 
(TreaChle) 

Liq Feed 

Test A 
The following products must be individually tested 
and noted on the Certificate of Conformance. 

   
Typical 

Products 
Reference Viscosity1 

(60 °F) Centipoise (cP) Carbon Tetra-
Chloride Solv Cl 

Typical 
Products 

Specific 
Gravity2 
(60 °F) 

Product 
Category    Asphalt 100 – 5000 Methylene-

Chloride Solv Cl 

Compressed 
Hydrogen Gas (H 
or H2) 

0.07 
(1=Air) CompH2    Bunker C 11,200 Perchloro-

Ethylene Solv Cl 

      
Test C 

Product Category: 
Liquid Feed (Liq Feed) 

Trichloro-
Ethylene Solv Cl 

      Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 3-10-30 Sus Fert 

      Liquid Molasses 8640 4-4-27 Sus Fert 

      

Molasses Plus 
Phos Acid 
and/or Urea 
(TreaChle) 

2882 
Compressed 
Hydrogen Gas 
(H or H2) 

Comp H2 

      

Test C 
Product Category: 

Solvents Chlorinated (Solv Cl) 

Test D 
To obtain coverage for a product category, test 
with one product in the product category. The 
Certificate of Conformance will cover all 
products in the category. 

      Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) 

Typical 
Products 

Product 
Category 

      Carbon Tetra-
Chloride 0.99 Liquefied 

Natural Gas Cryo LNG 

        Liquefied 
Oxygen Cryo LNG 
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

      
Test C 

Product Category: 
Solvents Chlorinated (Solv Cl) continued 

Typical 
Products 

Product 
Category 

      Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) Nitrogen Cry LNG 

      Methylene-
Chloride 0.46 Beverages Water 

      Perchloro-
Ethylene 1 Deionized Water 

      Trichloro-
Ethylene 0.6 Demineralized Water 

      
Test C 

Product Category: 
Solvents General (Solv Gen) 

Juices Water 

      Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP) Milk Water 

      Acetates 0.44 Nonpotable Water 

      Acetone 0.34 Potable Water 

      Ethylacetate 1.36 Tap Water Water 

      Hexane 0.34   

      MEK 0.45   

      Toluene 0.62   

      Xylene 0.86   

      
Test C 

Product Category: 
Suspension Fertilizers (Sus Fert) 

  

      Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP)   

      3-10-30 100 – 1000   

      4-4-27 20 – 215   

      

Test D 
To obtain coverage for a product category, test with one 
product in the product category. The Certificate of 
Conformance will cover all products in the category. 

  

      Product Category: 
Water (Water)   

      Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP)   

      Beverages 1.0   

      Deionized 1.0   

      Demineralized 1.0   

      Juices 1.0   

      Milk 1.0   

      Nonpotable 1.0   

      Potable 1.0   
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Mass Meter 
Product Category and Test Requirements 

Magnetic Flow Meter 
Product Category and Test Requirements 

Positive Displacement Flow Meter Product 
Category and Test Requirements 

Turbine Flow Meter 
Product Category and Test Requirements 

      
Test D 

Product Category: 
Water (Water) continued 

  

      Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP)   

      Tap Water 1.0   

      
Test A 
The following products must be individually tested 
and noted on the Certificate of Conformance. 

  

      
Product Category: 

Cryogenic Liquids and Liquefied Natural Gas  
(Cryo LNG) 

  

      Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP)   

      Liquefied 
Natural Gas    

      Liquefied 
Oxygen 0.038   

      Nitrogen 1.07   

      
Test A 
The following products must be individually tested 
and noted on the Certificate of Conformance. 

  

      Product Category: 
Compressed Hydrogen Gas (Comp H2)   

      Typical 
Products 

Reference Viscosity1 
(60 °F) Centipoise (cP)   

      
Compressed 
Hydrogen Gas 
(H or H2) 

0.0097   

Product Category Table – Category Abbreviations 
Abbreviation Product Category Abbreviation Product Category 

Alc Gly Alcohols, Glycols and Water Mixes Thereof Fert Fertilizers 
CC-A Crop Chemicals (Type A) FL&O Fuels, Lubricants, Industrial and Food Grade Liquid Oils 
CC-B Crop Chemicals (Type B) Flow Flowables 
CC-C Crop Chemicals (Type C) Heated Heated Products 
CC-D Crop Chemicals (Type D) Liq Feed Liquid Feeds 
Chem Chemicals Solv Chl Solvents Chlorinated 
Comp gas Compressed Gases Solv Gen Solvents General 
Comp H2 Compressed Hydrogen Gas Sus Fert Suspension Fertilizers 
Comp liq Compressed Liquids (Fuels and Refrigerants, NH3) Water Water 
Cryo LNG Cryogenic Liquids and Liquefied Natural Gas   
Note: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and product trade names, which fall into a product family. Water and a product such as 
stoddard solvent or mineral spirits may be used as test products in the fuels, lubricants, industrial, and food- grade liquid oils product family. 
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Glossary of Acronyms 
CC Certificate of Conformance OIML International Organization of Legal Metrology 
DMS Division of Measurement Standards OWM Office of Weights and Measures (NIST) 
ECR Electronic Cash Register PD Positive Displacement 
HB 44 NIST Handbook 44 “Specifications, Tolerances, 

and Other Technical Requirements for 
Weighing and Measuring Devices” 

Pub 14 NCWM Publication 14 

LMD Liquid Measuring Devices RMFD Retail Motor-Fuel Dispenser 
mA milliamp SI International System of Units 
NCWM National Conference on Weights and Measures S&T Specifications and Tolerances 
NIST National Institute of Standards and Technology VTM Vehicle Tank Meter 
NTEP National Type Evaluation Program W&M Weights and Measures 
NTETC National Type Evaluation Technical Committee   
This glossary is meant to assist the reader in the identification of acronyms used in this agenda and does not imply that 
these terms are used solely to identify these organizations or technical topics.  
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Technical Advisor’s Note:  The Technical Advisor was unable to attend the Sector meeting due to a Federal 
Government shutdown.  Sincere thanks to Sector Chairman, Mike Keilty, and Sector Member, Paul Glowacki, for 
providing notes from the meeting and enabling the Advisor’s preparation of this summary. 
 
Carry-over Items: 
 
1. Add Testing Criteria to NTEP Policy U “Evaluating Electronic Indicators Submitted Separate from a 

Measuring Element” 
 
Source: California NTEP Lab 
  
Background:  At its 2007 meeting, the Measuring Sector heard that Technical Policy U in Pub 14 allows for testing 
an indicator separate from a measuring element. However, specific test criteria had not been developed for this 
practice.  The Sector heard a recommendation to develop and add specific criteria for testing an indicator separate 
from a measuring element. 
 
From 2007 to 2010, the California NTEP laboratory worked to develop a checklist, but had received limited input on 
the drafts.  At the 2009 Sector meeting, Dan Reiswig provided an update to the Sector on progress to develop 
criteria for separate electronic indicators.  He reported that the draft checklist provided to the Sector follows the 
general format of Pub 14 and the main test procedures are at the end of the document.  At the 2010 Sector meeting, 
Mr. Reiswig presented a list of the areas of the checklist that specifically needed further attention and review.  
Attachments 1 and 2 to the Sector’s 2010 Meeting Agenda that were submitted by Mr. Reiswig, contain the draft 
checklist and proposed revisions to Technical Policy T. 
 
At its 2011 meeting, the Sector agreed that additional work is needed to finalize the checklist.  Mr. Rich Miller 
(FMC) volunteered to serve as Chair of the Work Group and Sector Technical Advisor, Mr. Marc Buttler 
(NIST OWM), will assist as needed and monitor progress of work.  Work Group members are listed below: 
 

Electronic Indicators Checklist Work Group 
Chair: Rich Miller, FMC 
Members:  Dmitri Karimov, Liquid Controls 
 Mike Keilty, Endress + Hauser 
Review & Comment: Mike Frailer, MD W&M 
 Allen Katalinic, NC DMS 
Technical Advisor: Marc Buttler, NIST OWM 
Established at the October 21-22, 2011 Measuring Sector Meeting 
Technical Advisor’s Note, August 2013: Mr. Michael Frailer, MD W&M retired June 2013. 
Mrs. Tina Butcher, NIST, OWM has replaced Marc Buttler, as NIST Technical Advisor. 

 
The Work Group was asked to address the highlighted sections in the draft checklist from Dan Reiswig 
(Attachment 1 to the Sector’s 2011 Meeting Agenda) along with the five points below and submit the finished 
checklist to the two lab representatives listed above for review and comment. 
 
1) A minimum of 10,000 pulses must be collected.  To ensure that there will be a change in the displayed 

indication for each pulse received, the electronic indication should be scaled  such that the value of the smallest 
indicated division should equate to less than or equal to the value associated with one input pulse. 

2) It is important to validate whether ±1 pulse is an appropriate tolerance, taking into consideration applicable 
OIML requirements. 

3) The number of different temperature inputs and API gravity values that would need to be tested to adequately 
verify the temperature compensation function of an electronic indicator must be determined.  Spot checking of 
three random tables at three different temperatures would be adequate to verify an indicator’s temperature 
compensation feature is functioning properly. 

4) The Work Group should add a step in the checklist for checking multipoint calibration along with associated 
guidance.  This guidance should emphasize the necessity of working with the manufacturer of each device in 
order to set up tests to properly check multipoint calibration using simulated pulses. 
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5) Addressing various different input signal formats including pulses, analog, and digital communication will be 
challenging.  Analog (4-20 mA) input devices are to be excluded from the scope at this time.  The Work Group 
is asked to address pulse (frequency) signals in the final version of the checklist and is asked to consider 
whether or not to also include digital communications. 

 
Also at that meeting, Mr. Miller reported that FMC had a new electronic indicator with frequency input (serial 
communication was not part of the scope) nearing release and anticipated submitting it for evaluation by the end of 
2012.  He proposed using the evaluation, applying both the current standards and proposed checklist, to help refine 
the checklist and CA volunteered to serve as the evaluating laboratory.  The Sector agreed with this proposal.  
During that meeting, Mr. Jack Kiefert volunteered to join the work group.   
 
At the 2012 Sector meeting, FMC reported that, due to a heavy backlog, the CA laboratory was not available to 
conduct an evaluation prior to the end of January 2013.  However, plans are in place for the NC laboratory to 
conduct an evaluation sometime in December 2012.  The Sector agreed to maintain the item on its agenda to allow 
this work to be completed. 
 
In August 2013, Work Group Chairman, Rich Miller, informed the Technical Advisor that the NC laboratory 
conducted an evaluation on FMC’s new indicator.  During the evaluation, Mr. Miller and the NC laboratory 
evaluators reviewed the checklist and identified some suggested areas for revision. 
 
Discussion: The Sector heard an update on the Work Group’s progress. 
 
During the meeting, John Roach (CA) recommended retaining Checklist Item 2.24 under Code Reference G-S.5.7., 
noting that this requirement is specified in NIST HB 44 and Jim Truex (NTEP Director) and Dmitri Karimov (LC) 
agreed that the item should not be stricken.  The Sector also discussed the merits of conducting permanence tests on 
electronics.  The following additional general questions and comments were made regarding permanence tests, 
including suggestions that the permanence criteria section in the proposed checklist needs additional work: 
 

• Pub 14 specifies a 20-day permanence test on electronics (e.g., digital indicators) specified in Pub 14.  
Additionally, Pub 14 specifies 20- and 30- day permanence tests specified for various types of Liquid-
Measuring Devices. 

 
• For indicators that will be used in vehicle-mounted installations, vehicle-mounted permanence tests are 

needed. 
 

• There is a general feeling amongst Sector members present that permanence testing is not needed for 
electronics unless the electronics are used in a vehicle-mounted application. 
 

• Software updates would not necessarily require a permanence test.  Note that California uses a 20-day 
permanence test in their evaluations of new equipment.  Canada requires a permanence test on initial 
evaluations, but not for updates to software. 
 

• This document only addresses electronic indicators with frequency input and, thus, does not apply to 
indictors such as those for mass flow meters. 
 

• The five points listed in Dan Reiswig’s proposal may not adequately be covered in the checklist and should 
be reviewed. 
 

• Will the test evaluate the form of pulse scaling?  How will “edge counting” and “threshold levels” be 
addressed? 

 
John Roach noted that he conducts two or three evaluations of electronic indicators per year and he requires 
permanence tests; however, he has not used the draft checklist.  Sector members present noted that the work group 
primarily consisted of Rich Miller (FMC) and Allen Katalinic (NC).  The draft checklist was not distributed nor 
reviewed outside of the workgroup and Mr. Katalinic has additional comments on the most recent draft.  The Sector 
Chairman proposed that the work group continue its work for another year, giving consideration to the Sector’s 
discussion and comments and bring the checklist back to the Sector at its next meeting. 
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Decision:  The Sector concluded that additional work is needed on the checklist and agreed in a vote as follows to 
carry this item over to its next meeting: 
 

Proposal:  Carry this item over to the next Sector meeting and ask that the sub-group continue its work and 
consider the points raised in the Sector’s discussion of this item. 
 
Yes: 8 
No: 0 
Result: Passed 

 
The Sector proposed no changes to Pub 14. 
 
 
New Items: 
 
2. Permanence of Markings, LMD Checklist 
 
Source: NTEP Measuring Labs 
 
Recommendation:  Modify Section 1. General in the Liquid Measuring Devices Checklist as shown in Appendix B 
to this summary to include specific procedures for evaluating the permanence of marking 
 
Background:  At the spring 2013 NTEP Laboratory meeting, the measuring labs noted that the checklist for Digital 
Electronic Scales of Pub 14 provides detailed information about how to test the permanence of markings on the 
device.  The labs propose replicating this language in the LMD checklist to add clarity for manufacturers and NTEP 
evaluators. 
 
Discussion:  Jim Truex, NTEP Director, explained the proposed revisions and noted that these revisions are not new 
procedures; the NTEP laboratories have conducted the tests shown in Appendix B to this summary on weighing and 
other device types for many years.  The intent was not to impose more stringent requirements, but to ensure that the 
permanence criteria are uniformly applied; as such, the tests should be consistent regardless of the type of device.  
Without specific guidelines, the application of the permanence criteria is left to the judgment of individual 
evaluators and can lead to unintentional inconsistencies.  Mr. Truex also noted that the language in proposed 
Sections 1.8 and 1.9 is new, but not controversial.  John Roach (CA) noted that these procedures are used for all 
tests in CA and pointed out the need to ensure consistency among evaluations.  Sector members asked about 
corresponding Canadian methods and Dennis Beattie (Measurement Canada) noted that Canada’s methods are 
similar and have been for some time. 
 
Mike Keilty (Endress + Hauser) commented that the use of “wood of a pencil” seems excessive and suggested 
deleting the reference.  Mr. Truex noted that this criterion is already part of NCWM Publication 14; the current 
proposal is not to modify current permanence test requirements, but such a proposal could be considered as part of a 
future proposal.  Henry Oppermann (W&M Consulting) explained that the reference to the wood pencil was to 
prevent the use of a harsher material such as a knife or screwdriver blade. 
 
Several Sector members expressed concern that the changes outlined in the Appendix B to this summary propose 
changes that address all aspects of permanence criteria for markings, not just the criteria for the permanence of 
lettering.  For example, proposed changes include additions of criteria for the “Permanence of Attachment of 
Badge” and title heading for the “Location and Visibility of the Marking Information.”  Rich Tucker (RL Tucker 
Consulting) also noted that requirements for permanence of the label are addressed in specific checklist sections and 
suggested that these requirements should be addressed only in the specific sections of the checklist to avoid possible 
conflicts. 
 
Sector members expressed concerns that the changes to the checklist format and content to mirror corresponding 
permanence criteria in the weighing checklists are too extensive. The Sector considered taking time during or 
immediately after the meeting to review the proposal and suggest alternate changes; however, there was a feeling 
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that there was not sufficient time to do this.  Consequently, the Sector agreed to limit its consideration of the 
proposed changes to only address permanence of lettering. 
 
Decision:  After considering proposed changes to include specific criteria for determining permanence of marking 
information, the Sector agreed to make only the following changes.  The Sector did not accept any other changes 
recommended in the original proposal; the original proposal is included in Appendix B to this summary for 
reference.  Under Section 1. General, Code Reference G-S.1. Identification, delete the second and third paragraphs 
that currently appear after the example for “Vehicle Tank Meters” as follows: 

Vehicle Tank Meters 
• Serial number is required on the meter; it is a major component of the system since it is required for the 

system to operate. 
• Serial number is required on the indicating elements. 
 

Equipment must be marked on a surface that is an integral part of the device, and the marking must be 
visible after installation. If the required information is not positioned in a visible location after installation, 
a duplicate, permanent identification badge must be located in a visible location after installation. A 
removable cover is an acceptable location for the required information only if a permanent ID badge is 
located elsewhere on the device. 

The information may be on a metal or plastic plate that is attached with pop rivets, adhesive, or other 
means, but removable bolts or screws are not permitted. A foil or vinyl badge may be used provided that it 
is able to survive wear and tear, remains legible, and is difficult to remove. The printing on a foil badge 
must be easily readable and not easily obliterated by rubbing with a relatively soft object (e.g., the wood of 
a pencil.) 

Location of the information:  

      
 
 

• Add the following heading and text after the heading of “Required Markings” prior current checklist item 
1.1: 
 

Required Markings: 
 

Permanence of Marking Information: 
"Permanent" markings address two aspects: (1) if the markings are on a plate or badge, then the 
marking badge must be "permanently" attached to the device, and (2) the printed information will 
withstand wear and cleaning.  

The identification marking must be permanent, able to survive normal wear and tear, and remain 
legible.  If located on a metal or plastic plate or badge, it must be attached with pop rivets or adhesive, 
or equivalent permanent means; removable bolts or screws are not permitted. A foil badge is permitted 
provided that it is durable, is able to survive wear and tear, remains legible, is difficult to remove, and 
exhibits obvious evidence of an attempt to remove the marking or badge.  The printing on a foil badge 
must be easily readable and not easily obliterated by rubbing with a relatively soft object (e.g., the 
wood of a pencil). 

 
Location of the information:  

      
 
 

Permanence of Lettering: 
The following test procedure shall be used to determine the permanence of the identification markings.  
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The lettering for the markings is subjected to the following tests to simulated accelerated wear. The 
markings are then compared with a typical set of labels exhibiting various degrees of wear, graded 
from minimal effect (7) to excessive unacceptable wear (1). 

Attempts are made to remove the marked information whether on a badge (plate) or on the device 
itself, using the following means. 

• Rub over one letter of the marking at least 20 times using an ink eraser in the same manner and 
force as one would normally exert while erasing an inscription written with a ball point pen. 

• Note: For consistency of application, all NTEP labs are to use Eberhard Faber ink eraser type 
#110 (no longer commercially available); the Papermate Black Pearl; or the Papermate Union 
110. 

• Clean the marking or badge with the following cleaners presumed to be "readily available." 
 

Marking information remains legible after following the above procedures using: 

 
1.1 Disinfecting cleaning liquid and a damp cloth.  Yes   No   N/A 
1.2 "Soft" household cleaning powder and a damp cloth.  Yes   No   N/A 
1.3 Window cleaning fluids and a damp cloth.  Yes   No   N/A 

Note: For consistency of application, NTEP labs use "409," Bon Ami, and Windex brands of products for tests 
in parts 1.1, 1.2, and 1.3 respectively. 

 
All equipment shall be clearly and permanently marked on an exterior surface 
that is visible after installation with the following information (prefix lettering 
may be initial capitals, all capitals, or all lower case): 

1.4 The name, initials, or trademark of the manufacturer or distributor.  Yes   No   N/A 

[Renumber subsequent paragraphs.] 
 
 
3. N.4.2.4. Wholesale Devices, 2013 NCWM S&T Committee Item 330-3 
 
Source: NCWM S&T Committee 
 
Recommendation:  At the 2013 NCWM Annual Meeting, the S&T Committee requested assistance and input from 
the NTEP Measuring Sector on a proposal recommending changes to the requirements for special tests of wholesale 
meters.  The Sector is asked to consider the proposals currently under consideration by the S&T Committee and to 
provide suggestions on how the Committee might best address the concerns expressed.  Appendix C to this 
summary includes an excerpt from the 2013 S&T Committee’s Annual Report with full details of the item.  An 
abbreviated synopsis of the item is included below in the “Background” information. 
 
Background:  At the 2013 NCWM Interim and Annual Meetings, the S&T Committee considered a proposal under 
Item 330-3 on its agenda to modify the requirements for special tests of wholesale meters.  The purpose of the 
proposal is to better align the special test requirements in NIST Handbook 44 with the current testing procedures, 
measuring practices, and technology changes while maintaining the integrity of the special test. 
 
The “Item Under Consideration” as currently shown on S&T Committee’s agenda is as follows: 
 

Amend paragraph N.4.2.4. as follows:  
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N.4.2.4. Wholesale Devices.  - “Special” tests shall be made to develop the operating characteristics of a 
measuring system and any special associated or attached elements and accessories. 
 
N.4.2.4.1. Special Test, Type Evaluation. - “Special” tests shall be made during type evaluation include 
a test at the slower of the following rates: 
 

(a) 20 % of the marked maximum discharge rate; or 
 

(b) The minimum discharge rate marked on the device.  
 
Add a new paragraph N.4.2.4.2. as follows: 
 

N.4.2.4.2.  Special Test, Field Evaluation. - “Special” tests shall be made during field tests at or near 
the minimum discharge flow rate developed under the conditions of installation,  but not less than the 
minimum discharge rate marked on the device.  

 
In its deliberations of this item, the S&T Committee heard from the submitter, Mr. Constantine Cotsoradis, Flint 
Hills Resources, who noted that the current language in NIST Handbook 44 is very restrictive.  Even in systems 
where the flow can be reduced, it is difficult to set the flow and maintain it at the target flow rate over the course of 
an entire test. 
 
During the 2013 NCWM Interim Meeting, the S&T Committee heard comments expressing concern that, without a 
test conducted near the minimum flow rate marked on the device, an official or device owner cannot adequately 
assess the condition of the meter and determine if the device is being properly maintained.  The official also needs to 
be able to verify performance at other flow rates within the range of the meter. 
 
At the 2013 NCWM Annual Meeting, the Committee heard similar comments along with comments from NIST 
OWM regarding the purpose of the special test. The Committee heard additional comments suggesting that details of 
testing might be better addressed in the NIST Examination Procedure Outlines.  The Committee heard additional 
comments suggesting that details of testing might best be addressed in the NIST Examination Procedure Outlines. 
Mr. Dmitri Karimov, speaking on behalf of the MMA, expressed concern about testing at flow rates which create 
pressures exceeding the rated pressure of the meter. 
 
The Committee received the following alternate proposal from Mr. Randy Jennings, TN through the NCWM Online 
Comment Forum: 
 
 N.4.2.4.1. Special Test, Type Evaluation. - “Special” tests shall include a test at the slower of the 

following rates: 
 

a. Approximately 20 % of the marked maximum discharge rate; or 
b. The approximate minimum discharge rate marked on the device. 

 
At the 2013 Annual Meeting, the Committee received the following alternate proposal from the submitter of the 
item; this proposal was also supported by Mr. Jennings. 
 

N.4.2.4.2.  Special Test, Field Evaluation. – A “Special” test shall be made during field tests at or near the 
minimum discharge flow rate developed under the conditions of installation,  but not less than the 
minimum discharge rate marked on the device.   Additional “Special” tests may be conducted at flow 
rates down to and including the maximum discharge rate marked on the device. 

 
Given the wide range of questions and concerns raised about the most appropriate way to address this issue, Mr. 
Michael Keilty (Endress + Hauser), chairman of the NTEP Measuring Sector, recommended that the item be moved 
to an information status.  He suggested asking the Sector to review this issue and provide suggestions to the 
Committee on how to best address special tests on wholesale devices.  This suggestion was supported by several 
other NCWM members as well as the S&T Committee. 
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Discussion:  Dmitri Karimov (LC), speaking on behalf of the MMA, summarized the item as presented by the 
submitter of the item.  He noted that the design of many loading-rack metering systems is such that flow rate is 
automatically controlled; the user is not able to adjust the flow rate to the minimum flow rate marked on the meter.  
He also noted that the MMA has concerns that, if additional back pressure is created by artificially reducing the flow 
rate, system pressures may exceed the pressure ratings of the meter.  Mike Keilty noted that the Vehicle-Tank 
Meters Code and the Liquid-Measuring Devices Code both have “special test” tolerances which would apply to tests 
conducted at lower flow rates; the Mass Flow Meters Code does not have “special test” tolerances. 
 
Dennis Beattie (Measurement Canada) commented that their officials require the owner to reprogram the system to 
deliver at lower flow rates so that performance can be verified at lower flow rates during official testing of the 
meter.  Several commented that this might be difficult to do for smaller metering systems such as retail motor-fuel 
dispensers.  The group also discussed how this requirement might apply to retail devices and how it would apply to 
wholesale devices. 
 
The Sector also discussed the alternate proposal presented by Randy Jennings (TN).  Some members were 
concerned about the use of the word “maximum” and questioned whether or not this was intended to refer to a 
“miminum.”  Concern was also expressed that the use of the word “approximate” could be problematic and may 
lead to inconsistent application. 
 
Henry Oppermann (Weights & Measures Consulting) noted that weights and measures officials and service 
companies need to be able to conduct tests at lower flow rates as a means to assess the condition of the meter. This 
allows officials to ensure that the meter is being maintained properly and allows service personnel to assess how 
best to service equipment.  Allen Katalinic (NC) provided a specific example in which an operator was consistently 
operating the system at lower flow rates, emphasizing the need to test the system at lower flow rates. 
 
Mr. Oppermann noted that the proposed language does not appear to require any test at lower flow rates and the 
group concurred with his interpretation.  Given the importance of conducting tests over a range of flow rates, 
including tests at lower flow rates, Mr. Oppermann suggested that the Sector advise the S&T Committee that the 
Sector does not support the proposal.   This motion was seconded by Jerry Butler (NC) and supported by the Sector. 
 
Decision:  The Sector considered the proposals presented to the S&T Committee  under its 2013 Agenda Item 330-3 
for modifying the requirements under LMD Code Paragraph N.4.2.4.  Wholesale Devices that apply to “Special 
Tests.”  The Sector recognized the need to conduct tests at lower flow rates as a means to verify performance of the 
meter across its flow range and ensure proper maintenance by the device owner.  The Sector does not concur with 
the language in either proposal being considered by the S&T Committee and agreed to forward this position to the 
S&T Committee. 
 
 
4. Corrections/Editorial for 2014 Pub 14 
 
Source: NTEP Administrator 
 
Background and Discussion:  Several changes that were recommended by the 2013 Measuring Sector and 
approved by the NCWM NTEP Committee were not correctly implemented in the 2013 Pub 14.  These proposed 
changes are outlined in the following subitems.   During the Sector meeting, NTEP Director, Jim Truex, noted that 
these items were recommended and approved by the NTEP Committee and the proposed agenda items are an 
accurate description of those changes.  He also noted that Appendices D, E, F, and G did not get posted with the 
meeting agenda and he circulated a copy of the first day of the Sector meeting. 

a. Product Families Table, NTEP Technical Policy C – Units Correction 
 
Recommendation:  Modify Technical Policy C.  Product Categories and Families for Meters to correct 
the viscosity units for turbine meters as shown in Appendix D to this summary. 
 
Background:  At its 2012 meeting, the Sector agreed to make changes correcting the unit labeling of all 
references to kinematic viscosity under the turbine meter columns of the Product Families Table in 
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Technical Policy C to centistokes (cSt).  Several changes that were recommended by the 2013 Measuring 
Sector and approved by the NCWM NTEP Committee were not correctly implemented in the 2013 Pub 
14.  This item is included to correct these inadvertent omissions. 
 
Discussion/Decision:  The Sector reviewed the proposed changes in Appendix D and accepted the 
changes by consensus without additional comments. 
 

b. LMD Checklist References for Card Activated Retail Motor-Fuel Dispensers 
 
Recommendation:  Consolidate references to “credit- or debit-card activated” retail motor-fuel 
dispensers in the “Checklist and Test Procedures for Retail Motor-Fuel Dispensers” and correct 
references to printed receipt requirements to reflect NIST Handbook 44 language by making the 
following modifications: 
 
• Delete Sections 7.18 through 7.21 and move this text (with some minor modifications to reflect 

current NIST Handbook 44 language) to “LMD – Additional Checklists and Test Procedures for 
Card-Activated Retail Motor-Fuel Dispensers” Section 40. Card-Activated Retail Motor-Fuel 
Dispensers. 

o Move the preamble to Sections 7.18 through 7.21. to the beginning of the “NTEP LMD Additional 
Checklists and Test Procedures for Card-Activated Retail Motor-Fuel Dispensers.” 

o Create a new “Code Reference G-S.5.1. Indicating and Recording Elements” under “NTEP LMD 
Additional Checklists and Test Procedures for Card-Activated Retail Motor-Fuel Dispensers,” and 
move the text currently in Sections 7.20 and 7.21 to this new code reference. 

o Create a new Code Reference heading for LMD Code paragraphs S.1.6.7. Recorded Representation 
and S.1.6.8. Recorded Representations for Transactions Where a Post-Delivery Discount(s) is 
Provided and insert text from 7.18 through 7.19., modified to reflect current NIST Handbook 44 
language in this new reference. 

 
• Delete Section 15. Card Activated Retail Motor-Fuel Dispensers, which is redundant to “LMD – 

Additional Checklists and Test Procedures for Card-Activated Retail Motor-Fuel Dispensers” 
Section 40.1 through 40.4 

 
• Delete Section 16. Test Methods for Card-Activated Retail Motor-Fuel Dispensers, which is 

redundant to“LMD – Additional Checklists and Test Procedures for Card-Activated Retail Motor-
Fuel Dispensers” Section 41., Test Methods 

 
Attachment E to the Sector’s agenda outlined specific proposed changes to the checklist. 
 
Discussion:  The Sector reviewed proposed changes in Attachment E to the Sector’s agenda.  The Sector 
discussed changes in checklist item section 40 in detail. 
 
Decision:  The Sector concurred with the proposed changes in the document, with the exception to the 
proposed checklist item 40.8; the Sector also noted duplication in the paragraph numbering with two 
items being numbered 40.8.  The Sector was concerned with inclusion of the “Yes,” “No,” and “N/A” 
checkboxes.  The Sector agreed to strike the first item numbered “40.8;” however, the Sector agreed to 
retain the text in that item asking for a designation of the option(s) available for providing a receipt and 
incorporate that text into the previous checklist item 40.7. 
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Appendix E to this meeting summary shows the final version of the proposed changes, including 
the revisions described above in section 40 that were adopted by the Sector. 

c. LMD Checklist – Checklist and Test Procedures for Cash-Activated RMFDs 
 

Recommendation:  Add the following new section at the end of Publication 14 LMD Checklist, 
Checklist and Test Procedures for Cash-Activated RMFDs to include references to receipt requirements 
for LMD Code paragraph S.1.6.7. as shown in Attachment F to the Sector’s meeting agenda. 
 
Background:  In reviewing the references to printed receipt requirements in the LMD and associated 
checklists, the technical advisor noted that there are no references to the requirements for printed receipts 
in the section of the Checklist addressing Cash-Activated Dispensers.  The proposed changes will make 
this section consistent with the sections on card-activated RMFDs and for ECRs interfaced with RMFDs. 
 
Discussion:  The Sector reviewed proposed changes in Attachment F to the Sector’s agenda.  The Sector 
discussed changes in checklist item section 17 in detail. 
 
Decision:  The Sector concurred with all changes except for the proposed checklist item 17.11 which 
asked for a designation of the type(s) of receipts provided, similar to the item described in agenda item 
(c) above.  The Sector was concerned with inclusion of the “Yes,” “No,” and “N/A” checkboxes.  The 
Sector agreed to retain the text asking for a designation of the option(s) available for providing a receipt 
by moving this text to item 17.10.  The Sector agreed to strike the remainder of item 17.11 and renumber 
subsequent checklist items. 
 
Appendix F to this meeting summary shows the final version of the proposed changes adopted by 
the Sector, including the revisions to section 17 described above. 
 

d. LMD Checklist – Post-Delivery Discounts – Formatting Change 
 
Recommendation:  Modify Publication 14 LMD checklist Code Reference S.1.6.8. as follows to create 
separate checklist items for each piece of information required on the receipt and to include specific 
checklist line items for systems that are capable of providing electronic receipts. 

Code Reference: S.1.6.8. Recorded Representations for Transactions Where a Post-Delivery 
Discount(s) is Provided 

7.44. Except for fleet sales and other price contract sales, wWhere a post-
delivery discount(s) is(are) applied, the sales receipt must provide: 
the total quantity, unit price, and total computed price that were 
displayed on the dispenser at the end of the delivery prior to any 
post-delivery discount(s); 
 
an itemization of the post-delivery discounts to the unit price; and 
 
the final total price of each fuel sale after all post-delivery discounts 
are applied 

 Yes   No   N/A 

7.44.1. the product identity by name, symbol, abbreviation, or code 
number; 

 

7.44.12. the total quantity, unit price, and total computed price that 
were displayed on the dispenser at the end of the delivery 
prior to any post-delivery discount(s); 

 Yes   No   N/A 
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7.44.23. an itemization of the post-delivery discounts to the unit 
price; and 

 Yes   No   N/A 

7.44.34. the final total price of each fuel sale after all post-delivery 
discounts are applied. 

 Yes   No   N/A 

7.44.5. For systems that are capable of generating electronic 
receipts, the customer must be given the alternative option of 
receiving a hard copy receipt in lieu of or in addition to the 
electronic receipt. 

 
Indicate the option(s) available: 

  Hard Copy or Electronic 
  Hard Copy and Electronic 

 Yes   No   N/A 

 
Background:  The proposed change would assist NTEP laboratories in identify specific areas to be 
evaluated as part of reviewing the requirements for a receipt specified in NIST Handbook 44 LMD Code 
paragraph S.1.6.8.  These changes also make this checklist item consistent with LMD Checklist Item 
7.19.2. 
 
Discussion:  The Sector reviewed the recommendation above and concurred with all but section 7.44.5., 
which asked for a designation of the type(s) of receipts provided, similar to the item described in agenda 
items (b and c) above.  The Sector was concerned with inclusion of the “Yes,” “No,” and “N/A” 
checkboxes.  The Sector agreed to retain the text asking for a designation of the option(s) available for 
providing a receipt by moving this text to immediately follow item 7.44.4.  The Sector agreed to strike the 
remainder of item 7.44.5. 
 
Decision:  The Sector agreed to recommend the following changes for inclusion in Pub 14: 

Code Reference: S.1.6.8. Recorded Representations for Transactions Where a Post-Delivery 
Discount(s) is Provided 

7.44. Except for fleet sales and other price contract sales, wWhere a post-
delivery discount(s) is(are) applied, the sales receipt must provide: 
the total quantity, unit price, and total computed price that were 
displayed on the dispenser at the end of the delivery prior to any 
post-delivery discount(s); 
 
an itemization of the post-delivery discounts to the unit price; and 
 
the final total price of each fuel sale after all post-delivery discounts 
are applied 

 Yes   No   N/A 

7.44.1. the product identity by name, symbol, abbreviation, or code 
number; 

 

7.44.12. the total quantity, unit price, and total computed price that 
were displayed on the dispenser at the end of the delivery 
prior to any post-delivery discount(s); 

 Yes   No   N/A 

7.44.23. an itemization of the post-delivery discounts to the unit 
price; and 

 Yes   No   N/A 

7.44.34. the final total price of each fuel sale after all post-delivery 
discounts are applied. 

 Yes   No   N/A 

 Indicate the option(s) available for providing a receipt: 
  Hard Copy or Electronic 
  Hard Copy and Electronic 

 



2013 NTEP Measuring Sector 
Meeting Summary-12-1-13 

 

Page 12 of 24 
 

e. ECRs Interfaced with RMFDs Checklist, Section 3. Recorded Representations 
 

Recommendation:  Modify the ECRs Interfaced with RMFDs checklist to: 
 

• Make changes to the preamble and other text to be consistent with corresponding 
requirements for card- and cash-activated RMFDs; 

• Add specific references to receipt requirements specified by LMD Code paragraph S.1.6.7, 
including the option of an electronic receipt; 

• Create individual numbered checklist items for each of the three sub-bullets under the 
requirements for post-delivery discount receipts as specified in LMD Code paragraph S.1.6.8.; 
and 

• Reorganize the order of items by moving the references to paragraph S.1.6.8. to follow those 
for S.1.6.7. 

 
Specific proposed changes are outlined in Attachment G. 
 
Background:  The proposed changes are to ensure consistency with corresponding changes in 
corresponding sections of the LMD checklist for RMFDs. 
 
Discussion:  The Sector reviewed proposed changes in Attachment G to the Sector’s agenda.  The Sector 
discussed changes in checklist item section 3.2 in detail. 
 
Decision:  The Sector concurred with all changes except for the proposed checklist item 3.2, which asked 
for a designation of the type(s) of receipts provided, similar to the item described in agenda items (b), (c), 
and (d) above.  The Sector was concerned with inclusion of the “Yes,” “No,” and “N/A” checkboxes.  
The Sector agreed to retain the text asking for a designation of the option(s) available for providing a 
receipt by moving this text to item 3.1.  The Sector agreed to strike the remainder of item 3.2 and 
renumber subsequent checklist items. 
 
Appendix G to this meeting summary shows the final version of the proposed changes adopted by the 
Sector, including the revisions to section 3 described above. 
 

 
5. Product Families Table Addition - Dimethylether (DME)  
 
Source: John Roach (CA NTEP Laboratory) 
 
Background:  NTEP has received requests to evaluate metering systems for Dimethylether (DME), which is not 
currently referenced in the Product Families Table of NCWM Publication 14.  The CA NTEP laboratory reports the 
following regarding this product: 
 

• DME seems to have similar characteristics of propane.  
• CA has one client that has an LPG (propane) RMFD which is approved for several different PD meters.  

PD meters are viscosity sensitive in cP centipoise. 
• Pub. 14 states that Propane is 0.098 cP at 60 degrees F.   
• DME is not currently referenced in the Pub. 14 and it should be added 
• This product may be very popular. 
• CA DMS chemists note that DME is being used in other counties for fuel and cooking.  You can fill a 

propane container just like propane with DME. 
• The submitting manufacturer provided the following data regarding DME along with relative values for 

Commercial Propane: 
o Liquid specific gravity at 60 deg = 0.66 Propane = 0.510 
o Vapor specific gravity @ 60F = 1.59 Propane = 1.5 
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o Centipose viscosity @ 60F = 0.15  Propane = 0.11 
 
Because this is the first NTEP evaluation of this product and this will set a precedent for how to address this product 
with regard to any resulting Certificate and its associated coverage, the CA NTEP laboratory wants to ensure that 
adequate testing is conducted.  The CA Laboratory has informed the applicant that testing will need to be conducted 
with DME as well as LPG product unless the Measuring Sector and NTEP Committee determine otherwise.  
However, the question has been posed of whether or not the testing with both products is necessary. 
 
Recommendation:  The CA NTEP laboratory has asked that the Measuring Sector review the properties of this 
product; determine where it best fits within the Product Families Table of NCWM Publication 14; identify required 
testing parameters; and provide any additional guidelines for evaluating laboratories and manufacturers regarding 
the NTEP evaluation of meters used in this application. 
 
Discussion:  John Roach (CA) introduced the item and summarized the intent of the recommendation, noting that he 
is attempting to get clarification on the criteria based upon questions raised by a dispenser manufacturer.  Jim Truex 
(NTEP Director) noted that the NTEP laboratories are not comfortable with adding DME to the “compressed gases” 
category since this would allow the product to be included on a Certificate that covers this category without testing 
the meter with DME.  Dennis Beattie (Measurement Canada) noted that compatibility of materials is a concern and 
Mike Keilty (Endress + Hauser) and Dmitri Karimov (LC) gave examples of materials that are and are not 
compatible with DME. 
 
Mr. Roach asked the Sector to consider whether a test is needed on a meter delivering DME in addition to testing 
with another product(s) in the compressed gases category.  He also asked whether testing could be run on the same 
meter with a different meter factor.  He noted that he believes a permanence test should be conducted. 
 
Though acknowledging that the chemical properties of DME appear similar to propane, Sector members present did 
not have in-depth experience with DME nor specific data to illustrate similarity of meter performance with the two 
products. 
 
Henry Oppermann (Weights & Measures Consulting) noted that there are three facets of this issue that need to be 
addressed and the Sector agreed with this analysis of the issues to be addressed: 
 

(1) Conducting type evaluation on a dispenser metering DME to gain a type approval for DME only; 
(2) Conducting tests on a dispenser using DME and then using propane to obtain type approval on both 

products.  Submitting this data to the Measuring Sector in an effort to possibly obtain broader 
coverage of different types of meters by getting a change to the product families criteria. 

(3)  Considering the need to re-open the discussion to further define the product families criteria by 
identifying the important product characteristics that defines the product category for each meter type. 
The material compatibility of the meters should not be a W&M issue; the manufacturer must ensure 
that the materials are appropriate for each product measured by the meter. 

 
 
Decision: The Sector considered whether or not DME can be added to a Certificate that has been issued to a meter 
based on testing conducted with commercial propane.  The Sector acknowledged that the properties of DME may be 
similar to that of commercial propane; however, the Sector agreed that, if a Certificate has been issued based on 
testing with propane, additional testing is needed with DME in order to add DME to the Certificate.  If a meter is 
only tested with DME, then the resulting Certificate will apply only to DME.  If data is provided from NTEP testing 
of a meter using both propane and DME, the Sector is amenable to further considering whether or not it might be 
appropriate to include the chemical DME in the “Compressed Liquids” category of the Product Families Table.  
However, the Sector does not plan to undertake an effort to collect such data. 
 
Additional Items as Time Allows: 
 
If time permits, the NCWM S&T Committee and the NTEP Software Sector would appreciate input from the 
Measuring Sector on the measuring-related issues that are outlined in the remaining agenda items below.  A copy of 
any regional association modifications or positions will be provided to the Sector when these are made available by 
the regions. 
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6. Appendix D – Definitions: Remote Configuration Capability, NCWM S&T Committee Item 360-7 
 
Source: 
2013 NCWM S&T Committee (2012 Grain Analyzer Sector Meeting Summary) 
 
Background / Discussion: 
At its 2012 meeting, the Grain Analyzer Sector  agreed to forward a proposal to amend the definition of “remote 
configuration capability” in NIST Handbook 44 to the S&T Committee for consideration.  The following changes 
were proposed: 
 

remote configuration capability. – The ability to adjust a weighing or measuring device or change its 
sealable parameters from or through some other device that is not  may or may not itself be necessary to 
the operation of the weighing or measuring device or is not may or may not be a permanent part of that 
device.[2.20, 2.21, 2.24, 3.30, 3.37, 5.56(a)] 
 
(Added 1993, Amended 20XX) 

 
The Sector noted in their proposal that removable digital storage devices containing the latest grain calibrations can 
be used in grain moisture meters (GMMs) as either data transfer devices that are not necessary to the operation of 
the GMM or as data storage devices which are necessary to the operation of the GMM.   If removable data storage 
devices are necessary to the operation of the device, they are not covered by the current definition of remote 
configuration capability.    

A USB flash drive is most likely to be used as a data transfer device.  In a typical data transfer application, the USB 
flash drive is first connected to a computer with access to the GMM manufacturer’s web site to download the latest 
grain calibrations that are then stored in the USB flash drive.  The USB flash drive is removed from the computer 
and plugged into a USB port on the GMM.  The GMM is put into remote configuration mode to copy the new grain 
calibration data into the GMM’s internal memory.  When the GMM has been returned to normal operating 
(measuring) mode the USB flash drive can be removed from the GMM. 
Although a Secure Digital (SD) memory card could also be used as a data transfer device it is more likely to be used 
as a data storage device.  In a typical “data storage device” application, the SD memory card stores the grain 
calibrations used on the GMM.  The SD memory card must be plugged into an SD memory card connector on a 
GMM circuit card for the GMM to operate in measuring mode.  To install new grain calibrations the GMM must be 
turned “off” or put into a mode in which the SD memory card can be safely removed.  The SD memory card can 
either be replaced with an SD memory card that has been programmed with the new grain calibrations or the original 
SD memory card can be re-programmed with the new grain calibrations in much the same way as that described in 
the preceding paragraph to copy new grain calibrations into a USB flash drive.  In either case, the SD memory card 
containing the new calibrations must be installed in the GMM for the GMM to operate in measuring mode.  In that 
regard, the SD memory card (although removable) can be considered a permanent part of the GMM in that the 
GMM cannot operate without it. 
 
Note: In the above example SD memory card could be any removable flash memory card such as the Secure Digital 
Standard-Capacity, the Secure Digital High-Capacity, the Secure Digital Extended-Capacity, and the Secure Digital 
Input/Output, which combines input/output functions with data storage.  These come in three form factors:  the 
original size, the mini size, and the micro size.  A Memory Stick is a removable flash memory card format, launched 
by Sony in 1998, and is also used in general to describe the whole family of Memory Sticks.  In addition to the 
original Memory Stick, this family includes the Memory Stick PRO, the Memory Stick Duo, the Memory Stick PRO 
Duo, the Memory Stick Micro, and the Memory Stick PRO-HG. 
 
During its Open Hearings at the 2013 NCWM Interim Meeting, the Committee heard comments from Ms. Juana 
Williams (NIST OWM).  OWM suggested the Committee consider this item as a Developing item to allow other 
Sectors to discuss how a change to the definition may affect other device types of similar design and to consider 
changes if needed.  OWM recognizes that the current definition for “remote configuration capability” may not 
address those grain moisture meters (GMMs) which can only be operated with a removable data storage device, 
containing, among other things, the grain calibrations intended for use with the GMM, inserted in the device (as was 
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described by the Grain Analyzer Sector).  As such, OWM noted that current sealing requirements were developed at 
a time when such technology likely didn’t exist, nor could be envisioned, and are based on the current definition of 
remote configuration capability.  Because the current definition was never intended to apply to this “next 
generation” technology, OWM suggested that those charged with further development of this item may wish to 
revisit the five philosophies of sealing and consider whether a new paragraph, completely separate from current 
sealing requirements, might be appropriate and a better option, than the one currently proposed.   The five 
philosophies of sealing are included in the 1992 Report of the 77th National Conference on Weights and Measures 
(Report of the Specifications and Tolerances Committee).  Another option, preferred over the changes currently 
proposed, would be to add a separate statement to the current definition of “remote configuration capability” to 
address removable storage devices.  For example, the following sentence might be considered as an addition to the 
current definition for “remote configuration capability:” 
 

Devices which are programmed using removable media (such as SD cards, flash drives, etc.) that 
may or may not be required to remain with the device during normal operation are also considered 
to be remotely configured devices.   

 
The Committee also heard comments from Dmitri Karimov (LC), speaking on behalf of the MMA, who made two 
points:  (1) Flow computers may already have these capabilities, thus it may be more appropriate to consider adding 
requirements to the General Code so that the requirements will be uniformly applied to all device types; and (2) the 
Committee should look ahead and consider other capabilities that may or already have emerged such as wireless 
communication and configuration. 
 
The Committee acknowledged the comments indicating that the current definition of “remote configuration 
capability” was developed at a time when certain technologies, such as blue tooth, SD storage devices, flash drives, 
etc., didn’t exist.  The Committee recognized that it may be difficult to modify the existing definition and associated 
requirements to be flexible enough to address emerging and future technologies without having a significant (and 
possibly detrimental impact) on existing devices.  Consequently, rather than modifying the current definition, the 
Committee concluded that a better approach might be to develop an entirely separate set of security requirements 
that would apply to emerging technologies.  The Committee believes that additional work is needed to develop 
proposed definition(s) and associated requirements and decided to designate the item as Developmental.  The 
Committee requests other Sectors review the Grain Sector’s proposed modification to the definition as well as 
OWM’s suggestions and provide input. 
 
During the 2013 NTEP Laboratory Meeting, the NTEP evaluators were asked if they were aware of or had observed 
during any of their evaluations of a weighing or measuring device, one which required some form of memory card 
or data storage device be installed in order for the device to be operational in the measuring or weighing mode.  A 
weighing representative from Measurement Canada reported that he had observed scales having flash drives (some 
of which were micro in size) that are sealed via physical seal that contain calibration information and possibly even 
the operating system stored on a card, which must remain in the device in order for the device to be operational.  
The US NTEP evaluators (i.e., on both the weighing and measuring side) reported they had no knowledge of such 
technology being used in devices they had evaluated, but they also acknowledged that it could have been present 
without them noticing it during the evaluation process.   
 
At the 2013 NCWM Annual meeting, OWM reiterated comments it made at the 2013 Interim meeting suggesting 
that it may be appropriate to develop separate requirements to address new and future technologies which can be 
remotely configured with removable media.  OWM indicated it plans to develop draft language and request input 
from the various sectors at their upcoming meetings.  Two additional comments were made in support of possibly 
including requirements in the General Code of NIST Handbook 44 to address newer and emerging technologies.     
 
Additional background information relative to this item can be found in 2013 NCWM Publication 16 at:  
http://www.ncwm.net/resources/dyn/files/1025938z8fff0401/_fn/2013_ST_Pub16.pdf 
 
Recommendation:   
The Sector is asked to identify the various types of removable storage media (e.g., USB flash drives, SD memory 
cards, etc.) currently in use with measuring equipment and explain the functionality of that media.  OWM 
anticipates possibly using the information provided by the Sector to develop some draft proposals to amend NIST 
Handbook 44 to adequately address the security of the metrological significant parameters of devices using such 

http://www.ncwm.net/resources/dyn/files/1025938z8fff0401/_fn/2013_ST_Pub16.pdf
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media.   Members of the Sector may wish to review NCWM Publication 14 LMD Technical Policy, Checklists, and 
Technical Procedures, Appendix B Requirements for Metrological Audit Trails prior to the Sector meeting to refresh 
their understanding of the various acceptable means of providing security. 
 
Discussion:  Sector Chairman, Mike Keilty (Endress and Hauser) introduced the item and described Endress and 
Hauser’s process for storing significant parameters in removable media which is part of the device and under 
physical security.  The ensuing discussion centered largely on the definitions of the various types of devices and 
how removable media might be used with them.  John Roach (CA) noted that a removable memory stick or memory 
card is covered by the current definition of “remote configuration” and NTEP Director, Jim Truex, noted that this 
view is consistent with that of NIST OWM.  The Sector agrees that the current language in HB44 addresses devices 
that can be adjusted using these types of removable media. 
 
Decision:  The Sector does not support the language “may or may not be necessary” because this phrase changes the 
category of what is considered “remote configuration capability.”  The Sector agreed that, if the card (or other 
removable device) needs to be a part of the measuring device for normal operation, then the card is effectively part 
of the device; in that case, the measuring device is a Category 1.  If the card is only used for configuration or 
calibration and is not necessary for the operation of the measuring device, the measuring device is a Category 2. The 
Sector discussed whether or not additional guidance might be needed on what is covered by each sealing category; 
however, concluded that the definitions are adequate as currently written. 
 
 
7. Identification of Certified Software 
 
Source:  NTEP Software Sector 
 
Background:  This item originated as an attempt to answer the question “How does the field inspector know that 
the software running in the device is the same software evaluated and approved by the lab?”  In previous meetings it 
was shown that the international community has addressed this issue (both WELMEC and OIML).   

At the 2012 NTETC Software Sector Meeting, there was some discussion as to where the terminology regarding 
inextricably linking the software version or revision to the software itself belonged.   The Sector recommended 
adding the following to NCWM Publication 14 and forward to NTETC Weighing, Measuring, Grain Analyzer 
Sectors for feedback: 
 
Identification of Certified Software: 

Note: Manufacturers may choose to separate metrologically significant software from non-metrologically 
significant software. Separation would allow the revision of the non-metrological portion without the need for 
further evaluation. In addition, non-metrologically significant software may be updated on devices without 
breaking a seal, if so designed. Separation of software requires that all software modules (programs, 
subroutines, objects etc.) that perform metrologically significant functions or that contain metrologically 
significant data domains form the metrologically significant software part of a measuring instrument (device or 
sub-assembly). If the separation of the software is not possible or needed, then the software is metrologically 
significant as a whole. The conformity requirement applies to all parts and parts shall be marked according to 
Section G-S-X.X. 
 
The manufacturer must describe and possibly demonstrate how the version or revision identifier is directly and 
inseparably linked to the metrologically significant software.  Where the version revision identifier is comprised 
of more than one part, the manufacturer shall describe which portion represents the metrological significant 
software and which does not. 
 

Recommendation:  The Software Sector is requesting feedback on the following language developed by the 
Software Sector in 2012 for possible future inclusion into NCWM Publication 14 Weighing Devices, DES pages 22-
23, Section 3. Additional Marking Requirements – Not Built-for-Purpose Software-Based Devices:  
Identification of Certified Software: 

Note: Manufacturers may choose to separate metrologically significant software from non-metrologically 
significant software. Separation would allow the revision of the non-metrological portion without the need for 
further evaluation. In addition, non-metrologically significant software may be updated on devices without 
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breaking a seal, if so designed. Separation of software requires that all software modules (programs, 
subroutines, objects etc.) that perform metrologically significant functions or that contain metrologically 
significant data domains form the metrologically significant software part of a measuring instrument (device or 
sub-assembly). If the separation of the software is not possible or needed, then the software is metrologically 
significant as a whole. The conformity requirement applies to all parts and parts shall be marked according to 
Section G-S-X.X. 
 
The manufacturer must describe and possibly demonstrate how the version or revision identifier is directly and 
inseparably linked to the metrologically significant software.  Where the version revision identifier is comprised 
of more than one part, the manufacturer shall describe which portion represents the metrological significant 
software and which does not. 

 
Discussion:  Sector Chairman, Mike Keilty (Endress and Hauser), introduced the item and NTEP Director, Jim 
Truex, provided additional details on the item.  Mr. Truex noted that the Grain Analyzers Sector looked at the 
proposal and agreed to consider the proposal at greater length.  Grain analyzer manufacturers also agreed to take the 
item to their software experts for additional input band bring any recommendations back to the Sector.  Mr. Truex 
reported that the Weighing Sector proposed adding the two paragraphs, with the exception of the last sentence of 
paragraph 1.  Mr. Truex noted that, in the LMD checklist, the language might be considered for addition to checklist 
item 1.6.  He also commented that questions have been raised by inspectors about how to find software that has a 
newer revision number that the software found in the device that the inspector is examining.  While the Software 
Sector includes representatives from four state weights and measures programs, there are no field inspectors on the 
Sector. 
 
Mr. Keilty noted that the first paragraph in the recommendation appears permissive, whereas the second appears to 
be a requirement.  He also stated that he would like the opportunity to further consider the proposed language and to 
take it to his company’s software engineers for review and input.  Paul Glowacki (Murray Equipment) indicated he 
would like to do the same.  Gordon Johnson (Gilbarco) commented that Gilbarco’s software is not written in this 
way and some commented that there may be differences in firmware versus software. 
 
Dennis Beattie (Measurement Canada) commented that it is difficult for the Software Sector to anticipate future 
devices given the approaches used in developing software today.  He noted there is a need for the Sector to focus on 
future and cutting edge technology rather than be overly concerned about how potential changes might affect 
existing equipment.  He reported that the WELMEC standards requires manufacturers to explain the numbering 
schemes used in their equipment, and the numbering scheme is to be identified on the type approval certificate. 
 
Decision:  After considerable discussion of the proposed changes, the Measuring Sector rejected the 
recommendation to include the proposed changes in Pub 14.  Measuring Sector manufacturers asked for additional 
time to consider the proposal and carry it back to their respective companies’ software engineers for input.  The 
Sector agreed to carry this item over to its next meeting to allow the manufacturers time to study this issue and bring 
back alternative(s) to consider. 
 
8. Software Protection/Security 
 
Source: 
NTEP Software Sector 
 
Background 
The Sector agreed that NIST Handbook 44 already has audit trail and physical seal, but these may need to be 
enhanced. 
 
From the WELMEC Document: 

Protection against accidental or unintentional changes 
Metrologically significant software and measurement data shall be protected against accidental or unintentional 
changes. 
Specifying Notes: 
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Possible reasons for accidental changes and faults are: unpredictable physical influences, effects caused by user 
functions and residual defects of the software even though state of the art of development techniques have been 
applied.  
This requirement includes consideration of: 

a) Physical influences: Stored measurement data shall be protected against corruption or deletion when a 
fault occurs or, alternatively, the fault shall be detectable. 

b) User functions: Confirmation shall be demanded before deleting or changing data. 

c) Software defects: Appropriate measures shall be taken to protect data from unintentional changes that 
could occur through incorrect program design or programming errors, e.g. plausibility checks. 

Required Documentation: 
The documentation should show the measures that have been taken to protect the software and data against 
unintentional changes. 
Example of an Acceptable Solution: 
• The accidental modification of software and measurement data may be checked by calculating a checksum 

over the relevant parts, comparing it with the nominal value and stopping if anything has been modified. 
• Measurement data are not deleted without prior authorization, e.g. a dialogue statement or window asking 

for confirmation of deletion. 
• For fault detection see also Extension I. 

The Sector continued to develop a proposed checklist for NCWM Publication 14.  The numbering will still need to 
be added.  This is based roughly on R 76 – 2 checklist and discussions beginning as early as the October 2007 
NTETC Software Sector Meeting.  The information requested by this checklist is currently voluntary, however, it is 
recommended that applicants comply with these requests or provide specific information as to why they may not be 
able to comply.  Based on this information, the checklist may be amended to better fit with NTEP's need for 
information and the applicant's ability to comply. 
 
The California, Maryland and Ohio laboratories agreed to use this check list on one of the next devices they have in 
the lab and report back to the Sector on what the problems may be.  In February 2011, the North Carolina laboratory 
was also given a copy of the check list to try. 
 
1. Devices with Embedded Software TYPE P (aka built-for-purpose) 

     1.1.  Declaration of the manufacturer that the software is used in a fixed hardware 
and software environment. AND 

 Yes   No   N/A 

     1.2.   Cannot be modified or uploaded by any means after securing/verification.  Yes   No   N/A 
Note: It is acceptable to break the "seal" and load new software, audit trail is also 
 a sufficient seal. 
1.3  The software documentation contains:  

1.3.1. Description of all functions, designating those that are considered 
metrologically significant. 

 Yes   No   N/A 

1.3.2.   Description of the securing means (evidence of an intervention).  Yes   No   N/A 

1.3.3.   Software Identification, including version / revision  Yes   No   N/A 

1.3.4.  Description how to check the actual software identification.  Yes   No   N/A 

1.4.  The software identification is:  

1.4.1.  Clearly assigned to the metrologically significant software and functions.  Yes   No   N/A 

1.4.2.  Description how to check the actual software identification.  Yes   No   N/A 

1.4.3.  Provided by the device as documented.  Yes   No   N/A 

1.4.4.  Directly linked to the software itself.  Yes   No   N/A 
2. Personal Computers, Instruments with PC Components, and Other Instruments, Devices, Modules, and 

Elements with Programmable or Loadable Metrologically Significant Software TYPE U (aka not built-for-
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purpose) 

 
2.1. The metrologically significant software is:  

2.1.1. Documented with all relevant (see below for list of documents) 
information. 

 Yes   No   N/A 

2.1.2. Protected against accidental or intentional changes.  Yes   No   N/A 

2.2. Evidence of intervention (such as, changes, uploads, circumvention) is 
available until the next verification / inspection (e.g., physical seal, Checksum, 
Cyclical Redundancy Check (CRC), audit trail, etc. means of security). 

 Yes   No   N/A 

3. Software with Closed Shell (no access to the operating system and/or programs possible for the user) 

 
3.1. Check whether there is a complete set of commands (e.g., function keys or 

commands via external interfaces) supplied and accompanied by short 
descriptions. 

 Yes   No   N/A 

3.2. Check whether the manufacturer has submitted a written declaration of the 
completeness of the set of commands. 

 Yes   No   N/A 

4. Operating System and / or Program(s) Accessible for the User 

 
4.1 Check whether a checksum or equivalent signature is generated over the 

machine code of the metrologically significant software (program module(s) 
subject to legal control Weights and Measures jurisdiction and type-specific 
parameters). 

 Yes   No   N/A 

4.2     Check whether the metrologically significant software will detect and act upon 
any unauthorized alteration of the metrologically significant software using 
simple software tools (e.g., text editor). 

 Yes   No   N/A 

5. Software Interface(s) 

 
5.1 Verify the manufacturer has documented: 

5.1.1. The program modules of the metrologically significant software are 
defined and separated. 

 Yes   No   N/A 

5.1.2. The protective software interface itself is part of the metrologically 
significant software. 

 Yes   No   N/A 

5.1.3. The functions of the metrologically significant software that can be 
accessed via the protective software interface. 

 Yes   No   N/A 

5.1.4. The parameters that may be exchanged via the protective software 
interface are defined. 

 Yes   No   N/A 

5.1.5. The description of the functions and parameters are conclusive and 
complete. 

 Yes   No   N/A 

5.1.6. There are software interface instructions for the third party (external) 
application programmer. 

 Yes   No   N/A 

 

 
 
The Maryland laboratory had particular questions regarding 3.1 and 5.1.  The information for 3.1 could be acquired 
from an operator’s manual, a training video, or in-person training.  The items in 5.1 were confusing to the 
evaluators.  The terminology is familiar to software developers, but not necessarily others.  It was indicated that 
manufacturers were typically quick to return the filled out questionnaire, but he didn’t know how his laboratory was 
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supposed to verify that it was true.  Generally, the laboratories wouldn’t be expected to verify things to that level.  
For example, if the manufacturer states that a checksum is used to ensure integrity, the laboratories wouldn’t be 
expected to evaluate the algorithm used. 
 
The intent was to see whether the manufacturer had at least considered these issues, not for evaluators to become 
software engineers.  Perhaps a glossary or descriptive paragraphs might be added to assist the evaluators for if the 
manufacturer has questions for the evaluators. 
 
OIML makes use of supplementary documents to explain the checklist they use. Below are links: 
http://www.oiml.org/publications/D/D031-e08.pdf 
http://www.welmec.org/latest/guides/72.html 
http://www.welmec.org/fileadmin/user_files/publications/2-3.pdf 
 
WELMEC document 2.3 is the original source for our checklist, but it’s been significantly revised and simplified.  
Mr. Payne, Maryland Department of Agriculture, is going to review the other documents and come up with some 
suggestions for the checklist.  Mr. Roach, California Division of Measurement Standards, is going to begin using the 
checklist.  The international viewpoint is that any device running an operating system is considered to be Type U.  
Mr. Roach mentioned that they’re having lots of problems with “skimmers” stealing PIN’s.  Is there some way they 
can detect this? 
 
Mr. Lewis, Rice Lake Weighing Systems, Inc., mentioned that he liked Measurement Canada’s website.  When 
answering similar questions, different pages would appear, based on answers to those questions: 
http://www.ic.gc.ca/eic/site/mc-mc.nsf/eng/lm00573.html 
 
At the 2011 NTETC Software Sector Meeting, the laboratories were polled to obtain any feedback on the use of the 
checklist.  Maryland attempted to use this checklist a few times.  They had some difficulty obtaining answers from 
the manufacturers because the individual(s) interacting with the Maryland evaluator didn’t always have the required 
information on hand.  More experience in using the checklist will help determine what needs to be revised. 
It was suggested that the checklist could be sent to manufacturers for their feedback as well, with the stipulation that 
it a completely voluntary exercise and purely informational at this point.  The laboratories will coordinate with 
willing manufacturers to obtain feedback. 
Work is ongoing on this item with the intent that it eventually will be incorporated as a checklist in NCWM 
Publication 14; again the laboratories are requested to try utilizing this checklist for any evaluations on software-
based electronic devices. 
 
The checklist has been reviewed with an eye to making its terminology clearer to laboratories.  Some examples and 
clarifications have been added as shown in the discussion section of this item.  The revised checklist will be 
distributed to the laboratories for additional review.  Maryland and California laboratories agreed to use the checklist 
on a trial basis. 
 
Over the past year, attempts to use the current checklist did not meet with many difficulties. The checklists were 
given to the manufacturers to fill out, and that seemed to work rather well. Minor modifications (in red above) were 
made to clarify certain confusing areas or eliminate redundancy.  
 
Recommendation:  The Software Sector is recommending that each NTETC Sector consider adding the proposed 
software checklist (shown in the table above) to their respective and appropriate NCWM Publication 14 device 
checklists.  Thus, the MS was asked to consider whether or not it is appropriate to add the proposed software 
checklist to Publication 14, and if so, to which of the checklists within Pub 14 Liquid Measuring Devices it is be 
included (for example, LMD General, RMFD, ECR-LMD, etc.). 
 
Discussion:  Jim Truex (NTEP Director) introduced the item and noted that the Software Sector made this 
recommendation in March 2013.  He reported that the Grain Analyzer Sector rejected the proposal as did the 
Weighing Sector.  A concern on the part of the other Sectors was that this criteria could not be applied to older 
devices and the issue of establishing non-retroactive requirements needs to be addressed.  The Sectors also noted 
that the proposed language is not supported by corresponding requirements in HB44.  A question was raised about 
Checklist Item 1.2, which implies that it is not permissible to load any metrological or non-metrological software 
without breaking a seal.  Additionally, some terms such as “fixed software” and “software environment” were not 

http://www.oiml.org/publications/D/D031-e08.pdf
http://www.welmec.org/latest/guides/72.html
http://www.welmec.org/fileadmin/user_files/publications/2-3.pdf
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defined and there was confusion about other terminology.  There was general lack of understanding of the proposed 
requirements and many present were unable to see the direction in which the proposed changes were heading. 
 
Gordon Johnson (Gilbarco) questioned whether or not there are concerns about the need for evaluator training.  
Dennis Beattie (Measurement Canada) pointed out that these requirements are a very small subset of the WELMEC 
requirements referenced.  He also suggested that the issue of retroactivity be addressed first; he noted that 
Measurement Canada is working on a non-retroactive bulletin that will be based on WELMEC 7.2 and the 
manufacturer will be required to demonstrate that the device minimizes the ability for fraud.  Mr. Truex stated that 
NTEP does not plan to go forward with software testing and evaluation directly. 
 
John Roach (CA DMS) and Allen Katalinic (NC) suggested that the Sector consider taking a small step of putting 
something into Pub 14 as a starting point.  Although the Sector discussed this item at length, the Sector was unable 
to reach agreement on any proposed language and noted that many present did not feel they had the expertise to 
speak on the issue of software attributes.  
 
Decision:  After considerable discussion and debate on the proposed changes, the Measuring Sector rejected the 
recommendation to include the proposed changes in Pub 14.  Measuring Sector manufacturers were unable to add 
any contributions during the meeting that would lead to agreement to include the proposed changes in Pub 14, citing 
a lack of expertise to make an informed proposal or decision.  However, the manufacturers committed to the task of 
taking this issue to their companies’ software engineers to flesh out the proposal.  The Sector agreed to carry this 
item over to its next meeting to allow the manufacturers time to study this issue and bring back alternative(s) to 
consider. 
 
9. Software Maintenance and Reconfiguration 
 
Source: 
NTEP Software Sector 
 
Background: 
After the software is completed, what do the manufacturers use to secure their software?  The following items were 
reviewed by the Sector.  Note that agenda Item 3 also contains information on Verified and Traced updates and 
Software Log. 
 
1. Verify that the update process is documented (OK) 
2. For traced updates, installed Software is authenticated and checked for integrity  

Technical means shall be employed to guarantee the authenticity of the loaded software (i.e. that it originates 
from the owner of the type approval certificate).  This can be accomplished (e.g. by cryptographic means like 
signing).  The signature is checked during loading.  If the loaded software fails this test, the instrument shall 
discard it and either use the previous version of the software or become inoperative.  
Technical means shall be employed to guarantee the integrity of the loaded software i.e. that it has not been 
inadmissibly changed before loading.  This can be accomplished e.g. by adding a checksum or hash code of the 
loaded software and verifying it during the loading procedure.  If the loaded software fails this test, the 
instrument shall discard it and either use the previous version of the software or become inoperative. 
Examples are not limiting or exclusive. 

3. Verify that the sealing requirements are met 
The Sector asked, What sealing requirements are we talking about?  
This item is only addressing the software update, it can be either verified or traced.  It is possible that there are 
two different security means, one for protecting software updates (software log) and one for protecting the other 
metrological parameters (Category I II or III method of sealing).  Some examples provided by the Sector 
members include but are not limited to: 
Physical Seal, software log 
Category III method of sealing can contain both means of security 

 
4. Verify that if the upgrade process fails, the device is inoperable or the original software is restored 
 

The question before the group is, Can this be made mandatory?  
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The manufacturer shall ensure by appropriate technical means (e.g. an audit trail) that traced updates of 
metrologically significant software are adequately traceable within the instrument for subsequent verification 
and surveillance or inspection.  This requirement enables inspection authorities, which are responsible for the 
metrological surveillance of legally controlled instruments, to back-trace traced updates of metrologically 
significant software over an adequate period of time (that depends on national legislation).  The statement in 
italics will need to be reworded to comply with US weights and measures requirements.  
  

The Sector agreed that the two definitions below for Verified update and Traced update were acceptable. 
Verified Update 
A verified update is the process of installing new software where the security is broken and the device must be 
re-verified. Checking for authenticity and integrity is the responsibility of the owner/user. 
Traced Update 
A traced update is the process of installing new software where the software is automatically checked for 
authenticity and integrity, and the update is recorded in a software update log or audit trail. 

 
Note: It’s possible that the Philosophy of Sealing section of NCWM Publication 14 may already address the above 
IF the definitions of Verified and Traced Updates (and the statement below) were to be added. The contrary 
argument was that it may be better to be explicit). 

 
Use of a Category 3 audit trail is required for a Traced Update. A log entry representing a traced 
software update shall include the software identification of the newly installed version. 

 
The Sector recommended consolidating the definitions with the above statement thus: 

 
Verified Update 
A verified update is the process of installing new software where the security is broken and the device must be 
re-verified. Checking for authenticity and integrity is the responsibility of the owner/user. 
 
Traced Update 
A traced update is the process of installing new software where the software is automatically checked for 
authenticity and integrity, and the update is recorded in a software update log or Category 3 audit trail. The 
audit trail entry shall include the software identification of the newly installed version. 

 
In 2012, the Sector recommended that as a first step, the following be added to NCWM Publication 14: 

The updating of metrologically significant software, including software that checks the authenticity 
and integrity of the updates, shall be considered a sealable event. 

 
Mr. Truex, NTEP Administrator, indicated his opinion that the above sentence is unnecessary since it’s self-evident.  
It was agreed by the group however to ask the other sectors for feedback on the value of this addition. 
Though the Sector is currently considering only the single sentence be incorporated into NCWM Publication 14 for 
the time being, ultimately, the Sector may wish to advance the remaining language of the original item submission. 
 
Discussion:  
The Sector had no information indicating that the other Sectors had yet been approached for feedback on the value 
of the addition of the proposed sentence. 
 
 
Recommendation: 
The Software Sector is requesting each of the NTETC Sectors review and provide feedback on the following draft 
language it developed for consideration of adding it to NCWM Publication 14:   

The updating of metrologically significant software, including software that checks the authenticity 
and integrity of the updates, shall be considered a sealable event. 

 
Should the MS agree this language is appropriate, it might then consider where within Publication 14 Liquid-
Measuring Devices this sentence should be inserted.  The Sector might consider including it in the appropriate 
sealing sections of Publication 14 relating to audit trails.  For example: 
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• LMD Checklist: 

o General, Section 2. Graduations, Indications and Recorded Representations, Code Reference G-S.8. 
o RMFDs, Section 9. Measuring Elements, Code Reference S.2.2. Provision for Sealing and Code 

Reference: S.2.2.1. Multiple Measuring Devices with a Single Provision for Sealing 
o Wholesale & Loading Rack Meters, Section 19. Measuring Elements, Code Reference S.2.2. Provision 

for Sealing and Code Reference: S.2.7.3. Provision for Sealing - Automatic Temperature 
Compensation 

o Vehicle-Tank Meters, Section 26. Measuring Elements, Code Reference S.2.2. Provision for Sealing 
and Code Reference: S.2.6.2. Provision for Sealing 

o LPG & NH3 Meters, Section 31. Measuring Elements, Code Reference S.2.2. Provision for Sealing 
o Mass Flow Meters, Section 36. Measuring Elements, Code Reference: S.3.5. Provision for Sealing 
o Water Meters Checklist, Section 45 Measuring Elements, Code Reference: S.2.1. Provision for Sealing 
o Hydrogen Gas Measuring Devices, Section 51. Design of Measuring Elements and Measuring 

Systems, Code Reference: S.3.3. Provision for Sealing 
o LMD Checklist Appendix B Requirements for Metrological Audit Trails 

 
• ECR-LMD Checklist 

o Section 4. Provisions for Sealing, Code Reference: G-S.8. Provision for Sealing Electronic 
Adjustable Components 

 
The Software Sector is also requesting feedback from the other NTETC Sectors regarding whether or not additional 
language such as the following is needed in Publication 14 to make clear that an existing audit trail should be 
protected during a software update.  In the background information provided for this item, it was noted that the 
Software Sector noted that this does already seem to be addressed in the Requirements for Metrological Audit Trails 
in Publication 14. 
 

1. The audit trail data shall be: 
3.5.1.1.1. Stored in non-volatile memory and shall be retained for at least 30 days if power is removed from the 

device. AND 
3.5.1.1.2. Protected from unauthorized erasure, substitution, or modification. 

 
Discussion:  Jim Truex (NTEP Director) described feedback from the Weighing Sector and Grain Sectors in their 
discussions of this item.  Dennis Beattie (Measurement Canada) noted that the software described in the 
recommendation policies the authenticity of the existing software in an electronic weighing or measuring system.  
This software would be separate from audit trail information and the event of a change in software would be 
considered a metrologically significant event.  In discussing this item, some members noted that there are no HB 44 
requirements to support the language proposed for inclusion in Pub 14. 
 
Decision:  The Measuring Sector rejected the recommendation to include the proposed changes in Pub 14.  
Measuring Sector manufacturers were unable to add any contributions during the meeting that would lead to 
agreement to include the proposed changes in Pub 14; however, they committed to the task of taking this issue to 
their companies’ software engineers to flesh out the proposal.  The Sector agreed to carry this item over to its next 
meeting to allow the manufacturers time to study this issue and bring back alternative(s) to consider. 
 
 
10. LNG Metering Applications 
 
Source: Michael Keilty, Endress + Hauser, Chairman, NTEP Measuring Sector 
 
Background:  The number of LNG dispensing applications is growing in the U.S.  NIST Handbook 44 does not 
specifically address this application and many questions have come up regarding the requirements for metering 
devices at both retail level and also for large capacity and wholesale applications.  Likewise, there are many 
questions about the appropriate testing procedures and criteria for these applications.  Questions about this 



2013 NTEP Measuring Sector 
Meeting Summary-12-1-13 

 

Page 24 of 24 
 

application have arisen within OIML R-117 discussions and Canada has a draft regulation for dispensing LNG 
already developed.  NIST has begun reviewing proposed approaches for addressing LNG within NIST Handbook 
44; however, does not have any specific proposals for consideration at this point. 
 
Recommendation:  While there is no specific recommendation for the Sector to consider, the Sector is asked to 
provide input on how to best address this product in NIST Handbook 44 and NCWM Publication 14 as well as for 
suggestions on proposed testing criteria.  Additional information may be provided by Mr. Keilty at the Sector 
Meeting. 
 
Discussion:  Mr. Keilty introduced this item and noted related work taking place as part of an OIML project on 
OIML R117-2.  Dennis Beattie (Measurement Canada) described some changes that Canada plans to propose to 
R117-1 relative to LNG, although he noted that these changes will not be considered until R117-1 is open for 
revision.  Mr. Beattie described examples of a dispensing system for LNG and the group discussed various aspects 
of these measuring systems, including the use of vapor return lines as opposed to venting.  John Roach (CA DMS) 
reported some challenges in selecting an appropriate reference scale for use in testing these systems, noting that 
platform scales are not generally practical and hanging scales have seemed to work best.  Mr. Roach also noted that, 
of the LNG systems tested under NTEP, LNG was used as the test produce in one of the systems where a vapor 
recovery system was used; the other three used liquid nitrogen and the liquid nitrogen was vented.  He reported that 
draft sizes were varied and a tolerance of 1.5% was applied.  He also noted that one manufacturer wanted to use a 
turbine meter in the testing; in this case, he believes testing needs to be conducted at additional flow rates. 
 
Decision:  This item was included on the Sector’s agenda for information purposes only and to allow the Sector to 
discuss some aspects of testing LNG systems.  Consequently, the Sector made no decisions on this item. 
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Glossary of Acronyms 

CC Certificate of Conformance OIML International Organization of Legal 
Metrology 

DMS Division of Measurement Standards OWM Office of Weights and Measures (NIST) 

ECR Electronic Cash Register PD Positive Displacement 

HB 44 

NIST Handbook 44 “Specifications, 
Tolerances, and Other Technical 

Requirements for Weighing and Measuring 
Devices” 

Pub 14 NCWM Publication 14 

LMD Liquid Measuring Devices RMFD Retail Motor-Fuel Dispenser 

mA milliamp SI International System of Units 

NCWM National Conference on Weights and 
Measures S&T Specifications and Tolerances 

NIST National Institute of Standards and 
Technology VTM Vehicle Tank Meter 

NTEP National Type Evaluation Program W&M Weights and Measures 

NTETC National Type Evaluation Technical 
Committee   

This glossary is meant to assist the reader in the identification of acronyms used in this agenda and does not 
imply that these terms are used solely to identify these organizations or technical topics. 
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Carry-over Items: 

1. Add Testing Criteria to NTEP Policy U “Evaluating Electronic Indicators Submitted 
Separate from a Measuring Element.” 

Source:   
California NTEP Lab 

Background:   
At its 2007 meeting, the Measuring Sector heard that Technical Policy U in Publication 14 allows for testing an 
indicator separate from a measuring element. However, specific test criteria had not been developed for this practice.  
The Sector heard a recommendation to develop and add specific criteria for testing an indicator separate from a 
measuring element. 

From 2007 to 2010, the California NTEP laboratory worked to develop a checklist, but received limited input on the 
drafts.  At its 2011 meeting, the Sector agreed that additional work is needed to finalize the checklist and established 
a work group to complete this task.  Mr. Rich Miller (FMC) volunteered to serve as Chair of the Work Group and 
the NIST OWM Sector Technical Advisor.  From 2001 to 2012, attempts were made to find an opportunity to test 
the draft checklist during a type evaluation.  In August 2013, Mr. Miller (Work Group Chairman), informed the 
Technical Advisor that the NC laboratory used the checklist when conducting an evaluation on an FMC’s indicator.  
During the evaluation, Mr. Miller and the NC laboratory evaluators reviewed the checklist and identified some 
suggested areas for revision.  At its 2013 meeting, the Measuring Sector concluded that additional work is needed on 
the draft checklist and agreed to carry this item over to allow the Work Group to finalize it.   

See the 2007 to 2013 NTEP Measuring Sector Meeting Summaries for additional details. 

In July 2014, Mr. Clark Cooney (NIST OWM), Measuring Sector Technical Advisor, spoke with Mr. Rich Miller 
(FMC) and Mr. Allen Katalinic (NC Weights and Measures) about the progress on this item.  Mr. Miller stated that 
he received no additional feedback from any Sector members.  He stated that he and Mr. Katalinic used the checklist 
on an evaluation and it appeared to work.  Mr. Katalinic stated that there may still be some portions that need 
refinement; however, he also believes that it is ready to move forward.  Consequently, the Sector was asked to 
recommend that the draft be added to the next edition of NCWM Publication 14. 

Discussion:  At its 2014 meeting, the Measuring Sector discussed both this agenda Item 1 and agenda Item 7, titled, 
Eliminate Permanence Testing for Point of Sale (POS) Systems, simultaneously due to the overlap of the two items.  
Consequently, discussion of both of these items appears under this agenda Item 1. 

The Sector was asked to review a draft checklist entitled, Checklist for testing electronic digital indicators with 
simulated inputs and consider recommending that it be added to NCWM Publication 14.  A “clean” copy (although, 
it contains notes) of the proposed amendments to the checklist is included in Appendix A, Draft Checklist for 
Testing Electronic Digital Indicators. 

Mr. Miller and Mr. Katalinic, both of whom who had used the draft checklist (see Appendix A, Draft Checklist for 
Testing Electronic Digital Indicators), provided an overview and background discussion.  They pointed out that this 
proposed checklist is for NTEP Laboratory evaluations only.  In addition, they identified a few items on which they 
would still like input on from the Measuring Sector members.  Some of these items include the following: 

• Is permanence testing necessary?  They believe if the device is being evaluated for the first time, then 
permanence testing is necessary.  If the device was previously evaluated and is being examined for updates, 
then it does not need permanence testing. 

• In section “Code Reference: G-S.2. Facilitation of Fraud”, it addresses the process of changing the unit 
price or unit prices set into a metering system.  They believe that other items fall under facilitation of fraud 
and this needs more input from the Sector.  For example, if the device is a Category 3 device, then the 
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evaluator must verify that the passwords and audit trail function correctly.  Mr. Katalinic states that this is 
not a laboratory issue, but rather a field requirement; due to the fact that the equipment is being lab 
evaluated, the evaluator will not see the end use installation. 

• In section “Code Reference: G-S.4. Interchange or Reversal of Parts, paragraph 1.15.”, they noted that there 
may be a need to add a NIST Handbook 44 requirement to cover this. 

• In section, “Code Reference: G-S.5.1. Indicating and Recording Elements, paragraph 2.1.5.”, they noted 
that a comment section is needed. 

• In section, “Code Reference: G-S.5.2.5. Permanence, paragraph 2.18.”, they need to know what 
permanence quantities the Sector believes should be verified for electronic devices with graphic displays. 

• In section, “Code Reference: G-UR.1.1. Suitability of Equipment”, titled, The equipment is suitable for its 
intended application, should the checklist item title be removed? 

• In the table, “Simulator tests: All tests shall have a minimum of 10,000 pulses applied to the device for each 
test.  Test with a minimum of two API/Density settings”, they note the following items need to be added to 
the table and checklist; 

o Information needs to be added to capture different K-Factor values, 

o All API tables to be included on the certificate shall be verified, and  

o Extreme endpoints and a center point of each table must be verified. 

 

The Measuring Sector discussed whether or not the checklist is even necessary, and suggested that the concerns 
might be resolved in other ways. 

There was much discussion and debate about the proposed amendments to the draft checklist and whether or not 
permanence tests were necessary in certain applications.   

Mr. John Roach (CDFA DMS) stated that he is amenable to eliminating the permanence test requirements if the unit 
is in a stationary application.  However, if it is in a mobile application, then he strongly believes that a permanence 
test in the field is required.  Mr. Randy Moses (Wayne) stated that if he installs a system in San Diego, for example, 
his electronic is not going to fail.  In response, Mr. Mike Keilty (Endress + Hauser) stated that the equipment could 
be subjected to the most extreme conditions as well.     

Mr. Jim Truex (NTEP Director) pointed out that if there is an update to a Certificate of Conformance (CC), then 
NTEP makes the decision if a permanence test is required or not. 

During the discussion, the NTEP laboratories represented at the meeting expressed frustration with having to 
duplicate efforts in different sections of Publication 14 plus running the risk of overlooking requirements in other 
sections.  Mr. Miller thought that the purpose was to have one checklist with all of the requirements that apply to 
electronic indicators in one place.  Mr. Roach stated that he has to print out and cover the General Section for every 
evaluation and repeating information from the General in this checklist.  Mr. Rich Tucker (RL Tucker LLC) stated 
that he agrees with the laboratories; if requirements are in the checklist already, it does not make sense to duplicate 
it. 

Mrs. Tina Butcher (NIST OWM) suggested addressing this in the Permanence Testing for POS item on this agenda.  
This would require matching up Policy U and the Field Evaluation portion of the Checklist (see Item 7).  The Sector 
supported Mrs. Butcher’s suggestion of developing an alternative proposal.   
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In conjunction with this item, the Sector also discussed agenda Item 7, titled, “Eliminate Permanence Testing for 
Point of Sale (POS) Systems.”   

Mr. Miller stated that OIML conducts additional testing that is beyond what is required in the United States.  For 
example, OIML R117 requires testing for environmental, RFI, immunity, vibration, and other influences to help 
ensure the devices will perform appropriately in actual applications.  However, it does not require permanence 
testing.  It was noted that the United States does not have the same requirements as OIML R117.  If the device is 
new and undergoing NTEP evaluation for the first time, then a permanence test is required in the field.  But if the 
changes are for minor updating, then a permanence test is not required.  Mr. John Roach (CDFA DMS) stated his 
opinion is that the permanence test may be eliminated if the NTEP CC is simply being amended or if the device is 
installed in a stationary location; however, if the device is installed in a mobile application, then it needs to be 
subjected to permanence testing.  Mr. Truex stated that it is always up to NTEP to decide if permanence testing is 
necessary or not. 

Based on the discussion, the Sector developed an alternate proposal to amend NCWM Publication 14, LMD Field 
Evaluation and Permanence Tests for Metering Systems, to include both laboratory and field tests for evaluating 
indicators that have been submitted separate from a measuring element (Sector’s agenda Item 1) and to address the 
concerns for permanence testing (Sector’s agenda Item 7). 

Decision:  The Sector rejected the proposed checklist due to redundancy with other sections of Publication 14 and 
the belief that the checklist is not necessary.  In addition, the Sector rejected the original proposed amendment to 
NCWM Publication 14, Liquid-Measuring Devices (LMD) checklist, titled, Field Evaluation and Permanence Tests 
for Metering Systems – Field Evaluation (see Sector’s agenda Item 7) 

However, to resolve the concerns of evaluating electronic indicators and to eliminate permanence testing for point of 
sale systems, the Sector recommends amending NCWM Publication 14 in three sections: 

1. Modify LMD Technical Policy, section “U”, titled, Evaluating Electronic Indicators Submitted Separate 
from a Measuring Element as follows: 

U. Evaluating Electronic Indicators Submitted Separate from a Measuring Element 

When evaluating electronic indicators submitted separate from a measuring element, simulated 
inputs (e.g. meter pulse, temperature, pressure, density, communications, etc.) may be used as 
follows: 

1. For the initial testing of the indicator. 

2. For the evaluation of stationary indicators. 
3. For software changes to a device with an existing CC. 

 

2. Modify the “Introduction” portion of Electronic Cash Register Interfaced with Retail Motor Fuel Dispenser 
Checklists and Procedures as follows: 

Introduction 

This checklist is intended for use when conducting general evaluations of new electronic 
cash registers (ECR) that are to interface with retail motor fuel dispensers. It is assumed 
that the dispenser was previously evaluated, if not, the Liquid Measuring Device 
checklist must be applied to the dispenser sale system. The ECR must interface with a 
dispenser to perform this evaluation. Specific criteria that apply to service station control 
consoles are in the checklist for retail motor fuel dispensers and must be applied if the 
cash register also serves as the service station controller. As a minimum, two dispensers 
from different manufacturers, each of which includes all of the features to be listed on the 
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ECR Certificate of Conformance (CC), must be evaluated with the ECR in order to have 
the statement "equivalent and compatible equipment" appear on the CC. 

For field evaluation and permanence test criteria, see the “Field Evaluation” section 
in the NTEP Liquid-Measuring Devices – Field Evaluation and Permanence Tests 
for Metering Systems checklist. 

This checklist is designed in a logical sequence for the user to determine and record the 
conformance of the device with the elements of NIST Handbook 44.  The user should 
make copies of the checklist to serve as worksheets and preserve the original for 
reference.  In most cases, the results of evaluation for each element can be recorded by 
checking the appropriate response.  In some cases, the user is required to record values, 
results, or comments. In those cases, space is provided. 

And, 

3. Modify the LMD Field Evaluation and Permanence Test for Metering Systems as follows: 

National Type Evaluation Program 
Liquid Measuring Devices – Laboratory/ Field Evaluation and Permanence Tests 

For Metering Systems 
 

Laboratory or Field Evaluation 

When evaluating electronic indicators submitted separate from a measuring element, simulated 
inputs (e.g. meter pulse, temperature, pressure, density, communications, etc.) may be used as 
follows: 

• For the initial testing of the indicator. 
• For software changes to a device with an existing CC. 

 

Measuring systems, devices, and elements whose performance may change with use over time are 
generally subject to field evaluation and permanence tests. 

The following types of devices and elements are subject to a subsequent field evaluation after the initial 
field or laboratory evaluation:  

• Electronic Indicating Elements 

• Consoles 

• Recording Elements 

• Electronic Cash Registers  

• Data Processing Units 

 
Field examination is conducted between 20 and before 30 days of use in a normal installation. During this 
interval, the device must perform and function correctly and not be serviced. Permanence tests are 
conducted on equipment such as a complete measuring system or only a measuring element (meter.) 

The permanence test is not required in either new evaluations or updating a CC for the electronic 
devices listed above in stationary installations.  The permanence test for mobile electronic devices 
may be waived by NTEP for updating a CC. 
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2. Identification of Certified Software. 

Source:   
NTEP Software Sector 

Background:  The Measuring Sector was asked to review and comment on the following updated proposal 
forwarded from an August 2014 joint Weighing/Software Sector meeting.  The Sector was also asked to discuss any 
alternative proposals from manufacturers on how an inspector can confirm that the software operating in a software-
based measuring device is the same as what was evaluated and approved by the NTEP laboratory. 

Amend NIST Handbook 44:  G-S.1. Identification and G-S.1.1. Location of Marking Information for Not-Built-
For-Purpose, Software-Based Devices as follows:  

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information:  

(a) the name, initials, or trademark of the manufacturer or distributor;  

(b) a model identifier that positively identifies the pattern or design of the device;  

(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms 
may be followed by the word “Number” or an abbreviation of that word. The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). The 
abbreviation for the word “Model” shall be “Mod” or “Mod.” Prefix lettering may be initial 
capitals, all capitals, or all lowercase.  
[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001)  

(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 
not-built-for-purpose software-based software devices software; 
[Nonretroactive as of January 1, 1968]  
(Amended 2003) (Amended 20XX) 

(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number.  
[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, 
SN, Ser. No., and S. No.).  
[Nonretroactive as of January 1, 2001]  

(d) the current software version or revision identifier for not-built-for-purpose software-based  devices; 
manufactured as of January 1, 2004 through December 31, 2015, and all software based devices 
or equipment manufactured as of January 1, 2016 2020;  
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 20XX) 

(1) The version or revision identifier shall be: 

i.  prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as the 
required version or revision;  
[Nonretroactive as of January 1, 2007] 
(Added 2006) 
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Note: If the equipment is capable of displaying the version or revision identifier but is unable to meet the 
formatting requirement, through the NTEP type evaluation process, other options may be deemed 
acceptable and described in the CC. 

ii. directly linked to the software itself; and   
[Nonretroactive as of January 1, 2016 2020] 
(Added 20XX) 

iii. continuously displayed* or be accessible via the display menus.  Instructions for displaying 
the version or revision identifier shall be described in the CC. As an exception, permanently 
marking the version or revision identifier shall be acceptable providing the device does not 
have an integral interface to communicate the version or revision identifier. 
[Nonretroactive as of January 1, 2016 2020] 
(Added 20XX) 

*The version or revision identifier shall be displayed continuously on software-based 
equipment with a digital display manufactured as of January 1, 20XX and all software 
based equipment with a digital display as of January 1, 20YY.     

(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.”  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). Prefix lettering 
may be initial capitals, all capitals, or all lowercase. 
[Nonretroactive as of January 1, 2007]  
(Added 2006)  

(e) an National Type Evaluation Program (NTEP) Certificate of Conformance (CC) number or a 
corresponding CC Addendum Number for devices that have a CC.  

(1) The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms 
“NTEP CC,” “CC,” or “Approval.” These terms may be followed by the word “Number” or an 
abbreviation of that word. The abbreviation for the word “Number” shall, as a minimum, begin 
with the letter “N” (e.g., No or No.)  
[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. (Amended 1985, 1991, 1999, 
2000, 2001, 2003, and, 2006 and 201X) 

G-S.1.1. Location of Marking Information for Not-Built-For-Purpose All Software-Based Devices. – 
For not-built-for-purpose, software-based devices, either:  

(a) The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently 
marked or continuously displayed on the device; or  

(b) The CC Number shall be:  

(1) permanently marked on the device;  

(2) continuously displayed; or  

(3) accessible through an easily recognized menu and, if necessary, a submenu. Examples of 
menu and submenu identification include, but are not limited to, “Help,” “System 
Identification,” “G-S.1. Identification,” or “Weights and Measures Identification.”  
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Note: For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) 
shall be listed on the CC, including information necessary to identify that the software in the device 
is the same type that was evaluated.  

[Nonretroactive as of January 1, 2004]  
(Added 2003) (Amended 2006 and 20XX) 

The Measuring Sector was asked to consider recommending the following text be added to NCWM Publication 14: 

Identification of Certified Software: 

Note:  Manufacturers may choose to separate metrologically significant software from non-metrologically 
significant software.  Separation would allow the revision of the non-metrological portion without the need 
for further evaluation.  In addition, non-metrologically significant software may be updated on devices 
without breaking a seal, if so designed.  Separation of software requires that all software modules 
(programs, subroutines, objects etc.) that perform metrologically significant functions or that contain 
metrologically significant data domains form the metrologically significant software part of a measuring 
instrument (device or sub-assembly).  If the separation of the software is not possible or needed, then the 
software is metrologically significant as a whole. The conformity requirement applies to all parts and parts 
shall be marked according to Section G-S-X.X. 

The manufacturer must describe and possibly demonstrate how the version or revision identifier is directly 
and inseparably linked to the metrologically significant software.  Where the version revision identifier is 
comprised of more than one part, the manufacturer shall describe which portion represents the metrological 
significant software and which does not. 

The Measuring Sector was also asked to review and comment on the following proposed definition developed by the 
joint Software Sector/Weighing Sector: 

Software Based Device. – Any device utilizing metrologically significant software. 

This item originated as an attempt to answer the question “How does the field inspector know that the software 
running in a software-based weighing or measuring device is the same software evaluated and approved during an 
NTEP evaluation?”  In previous meetings it was shown that the international community has already addressed this 
issue through both WELMEC and OIML.   

At the 2012 NTETC Software Sector Meeting, there was some discussion as to where the terminology regarding 
inextricably linking the software version or revision to the software itself belonged.  The Software Sector 
recommended proposed language to add to NCWM Publication 14.  The proposed language was thoroughly 
discussed at the 2013 Measuring Sector meeting and rejected.  During that meeting, several manufacturers asked for 
additional time to consider the proposal and carry it back to their respective companies’ software engineers for 
input.  The Sector agreed to carry this item over to its next meeting to allow these manufacturers time to study this 
issue and bring back alternative(s) to consider.  See the 2013 NTEP Measuring Sector Meeting Summaries for 
additional details. 

The Software Sector and the Weighing Sector met in August 2014, to discuss this item.  In September 2014, Mr. 
Truex asked that an alternative proposal for modifications to paragraphs G-S.1. and G.S.1.1 along with a proposed 
addition to NCWM Publication 14 (both from the joint Software Sector and Weighing Sector meeting in August) be 
included with the 2014 Measuring Sector agenda for consideration.  These proposed changes appear in the proposal 
above.  The two Sectors also noted that the S&T Committee feels a definition is needed for ‘Software Based 
Device” and proposed a definition as shown in the proposal above. 

The following discussion on this issue at the August 2014 joint Software Sector/Weighing Sector meeting was 
provided by the Mr. Truex (NTEP Director): 
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There was concern about using the terminology “manufactured: in G-S.1.(d).  Some manufacturers may still be 
building old designs. 

Mr. Richard Harshman (NIST OWM) is of the opinion that the S&T Committee will be satisfied with progress we 
have made during this joint meeting.  Mr. Harshman, Mr. Truex, and Mr. Darrell Flocken (NCWM, NTEP) are 
hopeful that it will become an Informational Item.  It likely will not become Voting quite so soon. 

Given the new revisions to G-S.1., do any revisions need to be made to G-S.1.1. as written in NIST Handbook 44?  
If the proposed revisions to G-S.1.1. are implemented, it would relax the requirement to hard-mark the CC on built-
for-purpose devices.  We should perhaps retain the strike-out of (d) in the proposed revision.  If we do not, there will 
be a conflict in 2020.  On the other hand, it may not be an issue.  We are currently planning to leave the wording of 
G-S.1.1. as it stands in NIST Handbook 44. 

G-S.1.(d)(i) may create a problem for some exiting built-for-purpose equipment that currently does not preface the 
version number with “V.”  After much discussion, Mr. Jim Pettinato suggested that we craft a note outside of the 
meeting to address this particular exception (built-for-purpose devices with limited display capability) that can be 
reviewed on August 28, 2014.  

At the end of August 27, 2014, Mr. Scott Henry proposed a change to G-S.1.(d)(i) and G-S.1.(d)(iii) to create a 
loophole for equipment that has difficulty meeting the display requirements, but is not completely incapable of 
doing so.  We discussed it on August 28, 2014.  His suggested wording was problematic, so Mr. Truex suggested, as 
an alternative, carving out a specific exception along the lines of, “If the device is incapable of prefacing the 
software version/revision with a “V” or “R,” then NTEP inspectors may agree to allow a different method of 
indication.” 

We are not certain whether the “Note” after G-S.1.(d)(i) regarding corner cases is entirely necessary, but we would 
like feedback from the S&T Committee whether it is necessary and/or acceptable.  This is a requirement that built-
for-purpose software devices previously had not been bound by.  Also, you are going to have to go to the CC 
anyway to find all the details. 

 

Discussion:  (Note:  Due to similarities, Items 2, 3, and 4 were all part of the same discussions.)   
 
On behalf of the Software and Weighing Sectors, Mr. Adam Oldham (Gilbarco, Inc.) who represented the Software 
Sector to present pertinent information from the joint Software and Weighing Sector meeting in August of this year.  
Mr. Truex pointed out that NTEP plans to conduct a joint meeting of the Software and Measuring Sectors in October 
2015, to continue to develop these software items that are common to all Sectors. 
 
Mr. Oldham’s presentation was applicable to the Measuring Sector’s agenda Items 2, 3, and 4.  Mr. Oldham stated 
that the Software Sector proposes to amend NCWM Pub 14 and then to subsequently amend NIST Handbook 44 to 
bring them into concert with one another.  Mr. Keilty pointed out that it is NIST Handbook 44 that drives NCWM 
Pub 14, not the other way around.  However, Mr. Keilty also noted that some NCWM Pub 14 technical policy 
amendments not always be directly referenced in NIST Handbook 44. 
 
Some Sector members stated that it is desirable that the software version number be linked to the actual software 
application itself.  The Sector discussed questions and concerns about separating the metrological from the non-
metrological portions of the software.  Mrs. Tina Butcher (NIST OWM) stated that most current software does not 
separate metrological from non-metrological portions.  Mr. Truex stated that the software version number is listed 
on the NTEP CC and that also the CC covers any higher versions. 
 
Concerns were expressed about how inspectors can ensure that the software has not been changed in routine field 
enforcement.  Mr. Oldham stated that it will be on the honor system to a degree.  If someone alters the software, it 
will be discovered at some point.  Mr. Truex reinforced the point that a lot of trust is placed in the manufacturers to 
ensure that the metrological parameters of the software have not been adversely altered.  Mr. Oldham stated that 
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manufacturers who deal with international requirements do not have a problem with potential misuse of software 
and that laboratories may or may not want things changed.  Mrs. Butcher reminded everyone that NCWM Pub 14 
states that a device or software must be designed such that it does not allow an audit trail to be circumvented or 
cleared out.  Mr. Truex agreed that this matter is very controversial.   
 
Mr. Randy Moses (Wayne) stated that he agrees with this proposal in principle; however, he expressed serious 
concerns about whether or not anyone really knows what is going on within the software and its metrological impact 
on a device.  Furthermore, he stated that not requiring that the software version (V) be recorded is a major gap in the 
proposal. 
 
Mr. John Roach (CDFA DMS) stated that he supports the proposal and its overall direction in principle.  However, 
he questioned whether the device manufacturer cannot display the NTEP CC through the software, then how would 
anyone know to look at the CC?  Mr. Truex stated that is where the exception is noted in the NTEP CC and that the 
manufacturer would have to prove that the software was in compliance.   
 
Mr. Keilty asked what the Measuring Sector could do to help the NCWM S&T Committee with this item.  Mr. 
Keilty stated that he would like this item to move forward as a Voting item at the 2015 NCWM Annual Meeting.  
However, Mr. Truex stated that it will likely have to go another year before it would be ready for Voting status; 
however, it may be moved to Informational depending on what the Sector and Regional comments are. 
 
After very thorough discussion of this item, Mr. Rich Miller (FMC) asked that the Measuring Sector support this 
language as proposed.  Mr. Roach agreed.   
 
Decision:  The Sector agreed to forward a recommendation to the SWMA and the NCWM S&T Committees that 
the proposal to modify G-S.1. remain an Informational item.  The Sector agrees with the general direction of the 
proposal, but believes that additional work is needed before recommending the item for a vote. 
 
  
3. Software Protection/Security 

Source:   
NTEP Software Sector 

Recommendation:  
The Measuring Sector was asked to discuss and consider the following proposal developed during the August 2014 
joint Software Sector and Weighing Sector Meeting. 

Add the following new paragraph to Section 1.10. General Code of NIST Handbook 44: 

G-S.9. Metrologically Significant Software Updates. – A software update that changes the metrologically 
significant software shall be considered a sealable event. 
[Nonretroactive as of January 2, 20XX) 
(Added 20XX) 

The Measuring Sector was also asked to discuss any alternative proposals from manufacturers to develop a checklist 
for NCWM Publication 14 on evaluating software protection and security. 

Background:  A draft checklist was proposed for NCWM Publication 14 to evaluate the protection and security of 
software.  At the 2013 Measuring Sector meeting, the proposal was thoroughly discussed and debated.  The Sector 
rejected the proposal; however, manufacturers committed to studying the issue and bringing back alternative(s) to 
consider at the 2014 Sector meeting. 
See the 2013 NTEP Measuring Sector Meeting Summaries for additional details. 
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The Software Sector and the Weighing Sector discussed this item in a joint meeting on August 27, 2014.  In 
September 2014, Mr. Truex forwarded a recommendation from the joint Software Sector/Weighing Sector meeting 
to add a new section to NIST Handbook 44 as shown in the “Recommendation” above. 

Discussion:  At its 2014 meeting, the NTEP Measuring Sector heard many comments on this proposed amendment 
to add a new paragraph G-S.9. to NIST Handbook 44.  Much of the discussion was on the checklist that had been 
reviewed and rejected by the Measuring Sector at their 2013 meeting.   

Mr. Roach (CDFA DMS), Mr. Miller (FMC), and Mr. Keilty (Endress+Hauser Flowtec AG) all stated that they 
support this proposed amendment.  In addition, Mr. Keilty stated that he would like to see sealable parameters added 
to the measuring device portion of Publication 14 and to recommend the same thing to the other NTEP Sectors.   

There was discussion to add language to NIST Handbook 44 G-S.8. Provision for Sealing Electronic Adjustable 
Components, to further address security concerns; however, there was not a consensus on specific language to 
propose.  Mr. Oldham (Gilbarco, Inc.) stated that the Software Sector debated this for at least 6 hours and they are 
still struggling with it.   

There was much discussion and vigorous debate on this proposed new paragraph.  There was not agreement on what 
was a metrologically significant change to the software and what was simply an update.  It was not clear how this 
proposal would apply to software that does not currently separate metrologically significant and non-metrologically 
significant portions within itself.  The Measuring Sector also discussed that this be added to the list of sealable 
parameters, but was advised that the Software Sector does not view a software update as a sealable “parameter” or a 
“feature.”  The Measuring Sector is amenable to adding this to the table, but recognized concerns about the 
terminology. 

Decision:  The Measuring Sector did not reach a consensus on this proposal.  The Sector believes this item needs 
additional work and clarity on how it would be applied.  The Sector believes that this comment needs to be passed 
onto the Software Sector and the S&T Committee for further review and development. 

4. Software Maintenance and Reconfiguration 

Source:   
NTEP Software Sector 

Recommendation:   
The Measuring Sector was asked to discuss any alternative proposal(s) from manufactures to add language into 
NCWM Publication 14 on how to secure their software. 

Background/Discussion:  The Software Sector posed the following question to the Measuring Sector, “After the 
software is completed, what do the manufacturers use to secure their software?”  At the 2013 Measuring Sector 
meeting, proposals were discussed and debated to address this issue.  The Sector rejected the proposals; however, 
manufacturers committed to studying the issue and bringing back alternative(s) to the 2014 Sector meeting.   
See Appendix B for the proposals that were discussed at the 2013 Measuring Sector meeting.  Also see the 2013 
NTEP Measuring Sector meeting summaries for additional details. 

See Appendix B for the proposals that were discussed at the 2013 Measuring Sector meeting summaries for details. 

In July 2014, Mr. Jim Truex (NTEP Director) reported that he had not received any new information on this issue. 

Discussion:  At its 2014 meeting, the Measuring Sector discussed this item and reviewed Appendix B; NTEP 
Measuring Sector 2014 Agenda, Software Maintenance and Reconfiguration, Excerpts from 2013 Measuring Sector 
Summary.  However, no alternatives were brought forth, nor were there any alternatives provided by the Software 
Sector.   

The Measuring Sector noted that the information included in Appendix B is basically what is covered in OIML D31. 
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Mr. Oldham (Gilbarco, Inc.) stated that portions of this were discussed at the August 2014 Software Sector meeting, 
but not as an entire unit.  Mr. Truex stated that there were many comments made at the Software Sector meeting, 
including from Mr. Ambler Thompson (NIST OWM) this proposed language be added into G-S.8., and from Mr. 
Rick Harshman (NIST OWM) who suggested it be added as a new G-S.9. 

Mr. Rich Tucker (RL Tucker Consulting, LLC) stated that it sounds like the Measuring Sector’s Item 3 is to address 
software changes in the field whereas this agenda item (Item 4) is to address changes made at the manufacturer’s 
facility.  He noted that this agenda item includes all of the checking and verification to assure that the changes were 
implemented the way that they were intended.  Mr. Oldham stated that the procedures in this item go through the 
process of what happens behind the scenes when software is upgraded or changed. 

Decision:  The Sector did not have any additional input and did not provide any recommendations for further action 
on this issue   

New Items: 

5. Recommendations to Update NCWM Publication 14 to Reflect Changes to NIST 
Handbook 44. 

Background:   
The 99th National Conference on Weights and Measures (NCWM) adopted the following items that will be reflected 
in the 2015 Edition of NIST Handbook 44 and NCWM Publication 14.  These items were included on the Sector’s 
agenda to inform the Measuring Sector of the NCWM actions and recommend changes to NCWM Publication 14. 

Source:  
NCWM S&T Committee 

A. N.4.2.4. Wholesale Devices, 2013 NCWM S&T Committee Item 330-3. 

At the 2014 NCWM Annual Meeting, NIST Handbook 44, LMD Code, paragraph N.4.2.4.was amended as 
follows: 

N.4.2.4. Wholesale Devices. – “Special” tests shall be made to develop the operating characteristics of a 
measuring system and any special associated or attached elements and accessories.  “Special” tests shall 
include a test at or slightly above the slower of the following rates: 

(a) 20 % of the marked maximum discharge rate; or 

(b) the minimum discharge rate marked on the device. 

In no case shall the test be performed at a flow rate less than the minimum discharge rate marked on the 
device. 
(Amended 20XX) 

Recommendation:  The Measuring Sector was asked to review and, if acceptable, recommend to the NTEP 
Committee adoption of the following changes to NCWM Publication 14, Field Evaluation and Permanence 
Tests for Metering Systems, based upon changes to NIST Handbook 44: 

D. Initial Evaluation and Permanence Tests for Wholesale Positive Displacement (PD) Meters  

The following tests are considered to be appropriate for metering systems on Wholesale PD Meters: 

 Four test drafts at each of five flow rates.  1.
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1.1.  “Special” tests shall include a test at or slightly above the slower of the following rates: 
1.1.1.  20% of the marked maximum discharge rate; or 
1.1.2.  The minimum discharge rate marked on the device. 

In no case shall the test be performed at a flow rate less than the minimum discharge rate 
marked on the device. 

 Only one meter is required for the initial test, after which the meter will be reevaluated for 2.
permanence. The minimum throughput criterion for these meters is the maximum rated flow in units 
per minute x 2000. 

 Following the period of use, the tests listed above are to be repeated. All results within the range of 3.
flow rates to be included on the Certificate of Conformance (CC) must be within the applicable 
tolerances. Extended flow range testing performed at the manufacturer's discretion may be included on 
the CC provided the results are within the acceptable tolerances. 

Technical Advisor’s Note:  At the 2014 NCWM Annual Meeting, the S&T Committee heard comments from Mr. 
Dmitri Karimov (Liquid Controls) that the phrase, “slightly above” is ambiguous and suggested that the phrase be 
replaced with similar language to that contained in Measurement Canada’s Bulletin V-03 (rev. 4), Section 4.5.3. 
Slow Flow Rate shown below. 

4.5.3. Slow Flow Rate:  The slow flow test is performed at a flow rate greater than the minimum rated flow rate 
of the meter.  To ensure the rate is above the minimum, the target flow rate should be determined by summing 
the following: 

• For all meters other than dispensers and refuellers 

(Minimum Approved Flow Rate) + (10 % of Minimum Approved Flow Rate) 

The Technical Advisor suggested that the Measuring Sector also discuss whether or not more specific guidance is 
needed during type evaluation.  

Discussion:  At the 2014 Sector meeting, the Technical Advisor discussed this item.  Clark Cooney (NIST OWM) 
reviewed this new amendment to NIST Handbook 44 and the associated proposed change to Publication 14 with the 
Sector.   

At the 2014 Sector meeting, Mr. Truex stated that this Handbook 44 amendment must be recognized in Publication 
14.   

Mr. Karimov stated that the Measurement Canada regulation referenced above is applicable to “all meters other than 
dispensers and refuellers” and suggested this language could be used.   

Mr. Karimov questioned how this proposal applies to turbine meters.  Mrs. Butcher (NIST OWM) commented that 
Mr. Karimov makes a good point and that this also needs to be addressed in Publication 14 LMD Part H, Field 
Evaluation and Permanence Test for Turbine Meters.   

Decision:  The 2014 Measuring Sector agreed to recommend the language in the “Recommendation” above be 
added to NCWM Publication 14, LMD Field Evaluation and Permanence Tests for Metering Systems, in both Parts 
D and H, to reflect the corresponding amendments in the 2015 NIST Handbook 44.  However, the Sector does not 
believe more specific language, such as that in Measurement Canada’s Bulletin V-03 (rev. 4), Section 4.5.3. Slow 
Flow Rate, is necessary and it decided to not recommend it. 

B. G-S.5.6. Recorded Representations, 2014 NCWM Item 310-2  
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At the 2014 NCWM Annual Meeting, NIST Handbook 44 General Code was amended as follows:  

G-S.5. Indicating and Recording Elements. 

G-S.5.6. Recorded Representations. – Insofar as they are appropriate, the requirements for indicating 
and recording elements shall also apply to recorded representations.  All recorded values shall be printed 
digitally.  In applications where recorded representations are required, the customer may be given 
the option of not receiving the recorded representation.  For systems equipped with the capability of 
issuing an electronic receipt, ticket, or other recorded representation, the customer may be given the 
option to receive any required information electronically (e.g., via cell phone, computer, etc.) in lieu 
of or in addition to a hard copy. 
(Amended 1975 and 2014) 

Recommendation:  
The Measuring Sector was asked to review and, if acceptable, recommend the following changes be included in 
NCWM Publication 14, Checklists and Test Procedures: 

Code Reference: G-S.5.6. Recorded Representations 
2.10.  All recorded values shall be digital. See also G-UR.3.3.  Yes   No   N/A 
2.11. In applications where recorded representations are required, the 

customer may be given the option of not receiving the recorded 
representation. 

 Yes   No   N/A 

2.12. For systems equipped with the capability of issuing an electronic 
receipt, ticket, or other recorded representations, the customer may be 
given the option to receive any required information electronically 
(e.g., via cell phone, computer, etc.) in lieu of or in addition to a hard 
copy. 

 Yes   No   N/A 

The electronic copy is provided:  
2.12.1   In lieu of a hard copy of the recorded representation.  Yes   No   N/A 
2.12.2.  In addition to a hard copy of the recorded representation.  Yes   No   N/A 

Describe the options provided:  
2.12.3. Via Cell phone.  Yes   No   N/A 
2.12.4. Computer.  Yes   No   N/A 
2.12.5. Other (describe).  Yes   No   N/A 

 

(Renumber the subsequent paragraphs.) 

Discussion:  Mr. Cooney and Mrs. Butcher stated that the reference described above already exists in Publication 
14, but this proposal adds additional criteria to reflect the new amendments to NIST Handbook 44, G-S.5.6.  Mr. 
Truex (NTEP Director) stated that an immense amount of work was done to amend NIST Handbook 44, LMD 
S.1.6.7. and S.1.6.8., a couple of years ago and that the Sector does not want to lose this. 

The NTEP Laboratories represented at the 2014 Measuring Sector supported having the checklist only in the 
General Section so that they do not have to complete the same review in multiple locations within Publication 14.   

The Sector pointed out that in the opening sentence for paragraphs 2.12.1. and 2.12.2., the word, “hard”, needs to be 
amended to, “electronic.”  This amendment was made during the meeting and shows correctly in this copy of the 
agenda. 
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Decision:  The 2014 NTEP Measuring Sector agreed to propose that NCWM Publication 14 be modified as shown 
in the “Recommendation” above.  Furthermore, the Sector agreed to retain the language in Publication 14 checklist 
that pertain to Code References S.1.6.7. and S.1.6.8. because it does not conflict with G-S.5.6. 

C. S.1.6.7. and S.1.6.8. Recorded Representations NCWM S&T 330-1. 

At the 2014 NCWM Annual Meeting, NIST Handbook 44, Liquid-Measuring Devices code was amended as 
follows:  

S.1.6.7. Recorded Representations. – Except for fleet sales and other price contract sales and for 
transactions where a post-delivery discount is provided, a printed receipt providing the following 
information shall be available through a built-in or separate recording element for all transactions 
conducted with point-of-sale systems or devices activated by debit cards, credit cards, and/or cash: 

(a) the total volume of the delivery; 

(b) the unit price; 

(c) the total computed price; and 

(d) the product identity by name, symbol, abbreviation, or code number. 

For systems equipped with the capability to issue an electronic receipt, the customer may be given 
the option to receive the receipt electronically (e.g., via cell phone, computer, etc.) 
[Nonretroactive as of January 1, 1986] 
(Added 1985) (Amended 1997, 2012, and 2014) 

and, 

S.1.6.8. Recorded Representations for Transactions Where a Post-Delivery Discount(s) is Provided. – 
Except for fleet sales and other price contract sales, a printed receipt providing the following information 
shall be available through a built-in or separate recording element that is part of the system for transactions 
involving a post-delivery discount: 

(a) the product identity by name, symbol, abbreviation, or code number; 

(b) transaction information as shown on the dispenser at the end of the delivery and prior to any 
post-delivery discount(s), including the: 

(1) total volume of the delivery; 

(2) unit price; and 

(3) total computed price of the fuel sale. 

(c) an itemization of the post-delivery discounts to the unit price; and 

(d) the final total price of the fuel sale after all post-delivery discounts are applied. 

For systems equipped with the capability to issue an electronic receipt, the customer may be given 
the option to receive the receipt electronically (e.g., via cell phone, computer, etc.). 
(Added 2012) (Amended 2014) 
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Recommendation:  The Measuring Sector was asked to review and, if acceptable, recommend to the NTEP 
Committee adoption of the following changes to NCWM Publication 14, Checklists and Test Procedures for 
Retail Motor Fuel Dispensers, based upon changes to NIST Handbook 44: 
 

Code References: S.1.6.7. Recorded Representations and S.1.6.8. Recorded Representations 
for Transaction Where a Post-Delivery Discount(s) is Provided. 

Except for fleet sales and other price contract sales, for transactions conducted with point-of-sale systems 
or devices activated by credit cards, debit cards, or cash, a printed receipt containing information about the 
transaction shall be available to the customer as outlined in the following items.  A printed receipt must 
always be available to the customer upon request and printing of the receipt may be initiated at the option 
of the customer.  In addition, some systems may be equipped with the capability to issue an electronic 
receipt; for those systems, the customer may be given the option to receive the receipt electronically (e.g., 
via cell phone, computer, etc.).  See also NCWM Publication 14, Code Reference:  G-S.5.6. Recorded 
Representations. 

Discussion:  Mr. Truex stated that this language also needs to be added to the “cash acceptors” checklist and other 
places where S.1.6.7. and S.1.6.8. are referenced. 

Decision:  The Sector agreed to recommend that Publication 14 be modified as shown in the “Recommendation” 
above. 

D. S.1.5.3.  Recorded Representations, Point-of-Sale Systems. 

At the 2014 NCWM Annual Meeting, NIST Handbook 44, Liquefied Petroleum Gas and Anhydrous Ammonia 
Liquid-Measuring Devices code was amended as follows:  

S.1.5.3. Recorded Representations, Point-of-Sale Systems. – Except for fleet sales and other price 
contract sales, a printed receipt providing the following information shall be available through a built-in 
or separate recording element for all transactions conducted with point-of-sale systems or devices 
activated by debit cards, credit cards, and/or cash: 

(a) the total volume of the delivery; 

(b) the unit price; 

(c) the total computed price; and 

(d) the product identity by name, symbol, abbreviation, or code number. 

 
Recommendation:  The Measuring Sector was asked to review and, if acceptable, recommend to the NTEP 
Committee adoption of the following changes to NCWM Publication 14, Checklists and Test Procedures for 
Liquefied Petroleum Gas (LPG) Liquid-Measuring Devices, based upon changes to NIST Handbook 44: 

Code Reference: S.1.5.3. Recorded Representations, Point-of-Sale Systems 
28.13.  A printed receipt providing the following information is available through 
a built-in or separate recording element for all transactions conducted with point-
of-sale systems or devices activated by debit cards, credit cards, and/or cash.  This 
does not apply to fleet sales and other price contract sales. 

28.13.1. The total volume of the delivery printed.  

28.13.2. The unit price printed. 

28.13.3. The total computed price printed. 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 

 Yes   No   N/A 
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28.13.4. The product identity by name. symbol, abbreviation, or code 
number.   

 Yes   No   N/A 

 Yes   No   N/A 

 

Renumber the subsequent paragraphs. 

Discussion:  The Sector briefly discussed this item; however, there were very few comments. 

Decision:  The Sector agreed to recommend that Publication 14 be modified as shown in the “Recommendation” 
above. 

6. Add Instructions to NCWM Publication 14 Field Evaluation and Permanence Tests for 
Metering Systems, Paragraph B. 

Source:  
Mr. John Roach, California Department of Food and Agriculture (CDFA), Division of Measurement Standards 
(DMS). 

Recommendation:   
The Sector was asked to consider the following changes to NCWM Publication 14: 

Modify Section E of the Technical Policy in the Liquid-Measuring Devices Checklist as follows: 
 

E. Meter Sizes to be Included on a Certificate of Conformance (CC) 

 Based upon the test of a meter (or meters), meters larger and smaller than the meter(s) tested and 
meeting the following criteria may be covered by the CC: 

 
1. Meter sizes with rated maximum flow rates of 50% to 200% of the rated maximum flow rate 

of the meter tested; and 

2. Meter sizes with rated minimum flow rates of 50% to 200% of the rated minimum flow rate 
of the meter tested. 

3. The maximum flow rate achieved in an installation is considered to be 80% of the maximum 
flow rate to be listed on the CC. 

In order to include additional meter sizes (on a new CC or a CC including previously evaluated 
meters) beyond these ranges, additional testing, including permanence testing, is required. 

Modify the following sections of the “Field Evaluation and Permanence Testing for Metering Systems” 
portion of the Liquid-Measuring Devices Checklist as follows: 

A. Field Evaluation and Permanence Test of New-Design Meters in Retail Motor Fuel 
Dispensers. 

All new-design meters are subject to a permanence test. If a meter is the same as one in a 
previously tested dispenser, a permanence test is not required. NTEP National Type Evaluation 
Program reserves the right to require a permanence test based on the result of the initial 
examination. 
… 
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Subsequent Examination 
Following the period of use, the tests listed above are to be repeated. All results within the range of 
flow rates to be included on the Certificate of Conformance (CC) must be within the applicable 
tolerances. Extended flow range testing performed at the manufacturer's discretion may be included 
on the CC provided the results are within the acceptable tolerances for both the initial and 
subsequent portion of the permanence test.  See also Technical Policy Section E “Meter Sizes 
to be Included on a Certificate of Conformance (CC)” for requirements regarding the 
inclusion of additional meter sizes and flow rates. 

B. Field Evaluation Test of Previously Evaluated Components in Retail Motor Fuel Dispensers 
Metering Systems Using Different Previously Evaluated Meters. 

Different Previously Evaluated Meter 
Previously evaluated dispensers using a previously type evaluated meter and indicator (register) 
will be subject to an initial test.  Based on the test results of the initial test, National Type 
Evaluation Program (NTEP) may require a permanence test. 

In order to include additional meter sizes and/or flow rates for a system that uses a previously 
evaluated meter beyond the ranges listed on the original CC for the meter, additional testing, 
including permanence testing, is required. 

Non-metrological Changes 
A technical administrative review shall be conducted to issue a new Certificate of Conformance 
(CC) or amend an existing CC for previously evaluated devices because of non-metrological 
changes. Based on the results of the technical administrative review, NTEP may require additional 
tests. 

C. Field Evaluation and Permanence Test for Vehicle-Tank; Except for LPG, Cryogenic and 
CO2 Meters. 

… 

Following the period of use, the tests listed above are to be repeated. All results within the range of 
flow rates to be included on the Certificate of Conformance (CC) must be within the applicable 
tolerances. Extended flow range testing performed at the manufacturer's discretion may be included 
on the CC provided the results are within the acceptable tolerances for both the initial and 
subsequent portion of the permanence test.  See also Technical Policy Section E “Meter Sizes 
to be Included on a Certificate of Conformance (CC)” for requirements regarding the 
inclusion of additional meter sizes and flow rates. 

D. Initial Evaluation and Permanence Tests for Wholesale Positive Displacement (PD) Meters.  

The following tests are considered to be appropriate for metering systems on Wholesale PD 
Meters: 

1. Four test drafts at each of five flow rates. 

2. Only one meter is required for the initial test, after which the meter will be reevaluated for 
permanence. The minimum throughput criterion for these meters is the maximum rated flow 
in units per minute x 2000. 

3. Following the period of use, the tests listed above are to be repeated. All results within the 
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range of flow rates to be included on the Certificate of Conformance (CC) must be within 
the applicable tolerances. Extended flow range testing performed at the manufacturer's 
discretion may be included on the CC provided the results are within the acceptable 
tolerances for both the initial and subsequent portion of the permanence test.  See also 
Technical Policy Section E “Meter Sizes to be Included on a Certificate of 
Conformance (CC)” for requirements regarding the inclusion of additional meter sizes 
and flow rates. 

E. Field Evaluation and Permanence Test for LPG and Cryogenic Meters. 

… 

Following the period of use, the tests listed above are to be repeated. All results within the range of 
flow rates to be included on the Certificate of Conformance (CC) must be within the applicable 
tolerances. Extended flow range testing performed at the manufacturer's discretion may be included 
on the CC provided the results are within the acceptable tolerances for both the initial and 
subsequent portion of the permanence test.  See also Technical Policy Section E “Meter Sizes to 
be Included on a Certificate of Conformance (CC)” for requirements regarding the inclusion of 
additional meter sizes and flow rates. 

F. Field Evaluation and Permanence Test for LPG Vapor Meters. 

… 

Following the period of use, the tests listed above are to be repeated. All results within the range of 
flow rates to be included on the Certificate of Conformance (CC) must be within the applicable 
tolerances. Extended flow range testing performed at the manufacturer's discretion may be included 
on the CC provided the results are within the acceptable tolerances for both the initial and 
subsequent portion of the permanence test.  See also Technical Policy Section E “Meter Sizes to 
be Included on a Certificate of Conformance (CC)” for requirements regarding the inclusion of 
additional meter sizes and flow rates. 

H. Field Evaluation and Permanence Test for Turbine Meters. 

… 

Following the period of use, the tests listed above are to be repeated. All results within the range of 
flow rates to be included on the Certificate of Conformance (CC) must be within the applicable 
tolerances. Extended flow range testing performed at the manufacturers" discretion may be included 
on the CC provided the results are within the acceptable tolerances for both the initial and 
subsequent portion of the permanence test.  See also Technical Policy Section E “Meter Sizes to 
be Included on a Certificate of Conformance (CC)” for requirements regarding the inclusion of 
additional meter sizes and flow rates. Following evaluation of test data and analysis of the data 
presented by the manufacturer for meter performance over temperature and viscosity ranges, the 
evaluating laboratory may require additional testing prior to issuing a CC for the meter. 

I. Field Evaluation and Permanence Tests for Mass Flow Meters. 

… 

Test Data 

… 

Following the initial test, the meters will be placed into service for the permanence test. The minimum 
throughput criterion recommended for these meters are 60 days, or 2000 × maximum rated flow in units per 
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minute. Following the period of use, the tests listed above are to be repeated. All results within the range of 
flow rates to be included on the certificate of conformance must be within the applicable tolerances.  Extended 
flow range testing performed at the manufacturer's discretion may be included on the certificate of 
conformance provided the results are within the acceptable tolerances for both the initial and subsequent 
portion of the permanence test.  See also Technical Policy Section E “Meter Sizes to be Included on a 
Certificate of Conformance (CC)” for requirements regarding the inclusion of additional meter sizes 
and flow rates. 

 

Background:   
This item was proposed to ensure that NTEP laboratories are consistent in determining performance and throughput 
requirements for extending flow rates beyond what is currently approved.  Mr. John Roach (CDFA DMS) proposed 
that instructions be added to NCWM Publication 14 to clarify requirements for extending flow rates for systems that 
are incorporating a previously approved meter beyond what is currently covered on the NTEP CC for the meter.  Mr. 
Roach provided four examples along with proposed testing requirements; these examples are included in Appendix 
C. 

NCWM Publication 14, Liquid-Measuring Devices Checklist, Technical Policy Section E, “Meter Sizes to be 
Included on a Certificate of Conformance (CC)”, includes guidance on meter sizes and flow rates that can be 
included based on testing conducted on a meter.  However, it makes no reference to permanence test requirements.  
The changes in the “Recommendation” propose including a clear statement in Section E that makes reference to 
permanence test requirements.  Note that Section, “New Product Applications for Meters”, already includes such 
references. 

Criteria for field evaluations, including permanence test criteria, are included in the “Field Evaluation and 
Permanence Tests for Metering Systems” portion of the checklist, and individual sections within that portion of the 
checklist may make reference to the “initial” testing and “permanence” testing.  Section B. “Field Evaluation Test of 
Previously Evaluated Components in Retail Motor Fuel Dispensers Using Different Previously Evaluated Meters” 
provides some guidelines on what testing is required; however, this section does not adequately address some of the 
scenarios that are being posed to the NTEP Laboratories.  Additional guidance is needed to ensure consistency 
among the NTEP Laboratories and to ensure that manufacturers have a clear understanding of what testing will be 
required.  It is also suggested that the reference to “Retail Motor Fuel Dispensers” be replaced with “Metering 
Systems” since the principles in this section should be applicable to any metering system. 

The following statement is found in multiple sections of the Field Evaluation and Permanence Tests for Metering 
Systems” section and was added based on Sector action in 2006:  “Extended flow range testing performed at the 
manufacturer's discretion may be included on the CC provided the results are within the acceptable tolerances.”  
Because this statement appears as part of the “Subsequent Examination” portion of these sections, questions have 
been raised about whether or not testing of an extended flow rate only needs to be done during the subsequent 
portion of the examination in order to cover the extended rates on the CC.  To clarify the application of this 
statement, the Sector is asked to consider adding a statement that this applies to both the initial and subsequent 
portion of the permanence test and to also add a statement acknowledging additional criteria regarding the addition 
of flow rates and meter sizes in the Technical Policy section of Publication 14. 

The Sector was also asked to discuss other questions about permanence requirements for mass flow meters relative 
to other meter technologies.  For example, the performance of a positive displacement meter might be affected by 
repeated use and throughput, which might cause wear and tear on components in the system that can affect accuracy.  
Is this same premise true of a mass flow meter’s sensor, which has no moving parts?  What would the effects be on a 
fixed orifice meter? 

The Technical Advisor suggested that the Sector may also wish to consider adding additional text to these sections 
explaining the need for the holder of the CC for a previously evaluated meter to grant permission for the use of the 
test results as a means to eliminate permanence testing.  While this practice may be well understood from an 
administrative perspective, a clear statement or reference in the checklist will improve consistency in its application 
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and better understanding of the requirements by manufacturers.  While specific language is not suggested in the 
recommendation, the examples included in the accompanying Appendix C include narrative that could be used. 

Discussion:  The Sector discussed this item at great length and vigorously debated it.   

To help them understand the purpose and need for his proposal, Mr. Roach (CDFA DMS) reviewed the examples in 
the 2014 Sector’s agenda summary Appendix C.  He stated that he is getting questioned by manufacturers and he 
needs clarification in Publication 14. 

A lot of confusion was expressed by the Sector.  Some of the questions and comments included:  

1. Why is a permanence test needed for electronics?   

2. Transmitters cannot be separated from the mass flow meter and still have a functional system.  

3. If these were assembled into a retail motor fuel dispenser system, then it would need a full permanence test.  

Mr. Rodney Cooper (Tuthill Transfer Systems) spoke at length and carefully described how the transmitter is an 
integral part of the mass flow meter system.  He stated that if the transmitter is changed out, then a new meter has 
been created and it would need to go through a full permanence test again.  Mr. Moses (Wayne) agreed with Mr. 
Cooper.    

The Measuring Sector agreed that if the manufacturer extends the range beyond what the system was originally 
tested for, then it must go through initial and permanence tests.  

The Sector thoroughly discussed the original proposed amendments to Publication 14 Technical Policy LMD 
checklist, Section E, “Meter Sizes to be Included on a Certificate of Conformance (CC)” and modifying the sections 
within “Field Evaluation and Permanence Testing for Metering Systems”, and the examples and proposed test 
requirements in Appendix C.   

Decision:  The Sector did not believe the original proposed amendments to Publication 14 were necessary but it 
agreed with the test requirements shown in Appendix C (2014 Sector’s Agenda Summary), Examples A and B.  
However, it made the following amendments and conclusions regarding the application of Publication 14 to 
Examples C and D: 

• Appendix C; Example C.  There must be a full permanence test conducted, not just a 30 day test.  If 
there is not an NTEP Certificate of Conformance (CC) for the meter system using the new transmitter, 
then the full permanence testing must be conducted.  Consequently, the proposed test requirements in 
Example C need to be amended to reflect this.  The changing of the transmitter is metrologically 
significant and this would be considered a new meter. 

• Appendix C; Example D.  The conclusion is the same as in Example C above.  The change of the 
transmitter is metrologically significant.  If the meter, including the sensor or transmitter, has not been 
tested as a complete system, then both an initial and permanence test is required. 

7. Eliminate Permanence Testing for Point of Sale (POS) Systems. 

Source:  
Randy Moses, Wayne Fueling Systems, LLC. 

Background/Recommendation:  The NTEP Measuring Sector was asked to consider the following proposed 
amendment to the section of the Liquid-Measuring Devices checklist of NCWM Publication 14, titled, Field 
Evaluation and Permanence Test for Metering Systems: 
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Field Evaluation 

Measuring systems, devices, and elements whose performance may change with use over time are generally 
subject to field evaluation and permanence tests. 

The following types of devices and elements are subject to a subsequent field evaluation after the initial field 
or laboratory evaluation:  

• Electronic Indicating Elements 

• Consoles 

• Recording Elements 

• Electronic Cash Registers 

• Data Processing Units 

Field examination is conducted between 20 days and before 30 days of use in a normal installation.  During 
this interval, the device must perform and function correctly and not be serviced.  Permanence tests are 
conducted on equipment such as a complete measuring system or only a measuring element (meter.)  Only 
an initial evaluation is required for Electronic Cash Registers. 

And a proposal to amend NCWM Publication 14, Electronic Cash Register Interfaced with Retail Motor Fuel 
Dispenser Checklists and Test Procedures, “Introduction” section as follows: 

Introduction 

This checklist is intended for use when conducting general evaluations of new electronic cash registers (ECR) 
that are to interface with retail motor fuel dispensers. It is assumed that the dispenser was previously 
evaluated, if not, the Liquid Measuring Device checklist must be applied to the dispenser sale system. The 
ECR must interface with a dispenser to perform this evaluation. Specific criteria that apply to service station 
control consoles are in the checklist for retail motor fuel dispensers and must be applied if the cash register 
also serves as the service station controller. As a minimum, two dispensers from different manufacturers, each 
of which includes all of the features to be listed on the ECR Certificate of Conformance (CC), must be 
evaluated with the ECR in order to have the statement "equivalent and compatible equipment" appear on the 
CC. 

For field evaluation and permanence test criteria, see the “Field Evaluation” section in the NTEP 
Liquid-Measuring Devices – Field Evaluation and Permanence Tests for Metering Systems checklist. 

This checklist is designed in a logical sequence for the user to determine and record the conformance of the 
device with the elements of NIST Handbook 44.  The user should make copies of the checklist to serve as 
worksheets and preserve the original for reference.  In most cases, the results of evaluation for each element 
can be recorded by checking the appropriate response.  In some cases, the user is required to record values, 
results, or comments. In those cases, space is provided. 

The submitter of this item states that the 2014 NCWM Publication 14, LMD – Field Evaluation and Permanence 
Tests for Metering Systems; Permanence Test Procedures for Meters, paragraph A; Field Evaluation and 
Permanence Test of New-Design Meters in Retail Motor Fuel Dispensers, currently requires a permanence test to be 
performed on point of sale (POS) systems.  The submitter believes that a permanence test needs to be performed on 
a device that is subject to wear.  However, he believes that wear is not an issue with POS systems, thus, a 
permanence test should not be required.  He acknowledges that there is the possibility that an electronic component 
may fail, but in this case, the test would be started over.  The submitter believes that if that were to happen, it would 
likely pass the test the second time.  He states that the tests should be limited to verifying the proper operation just 
one time. 
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In reviewing this item, the Technical Advisor noted that there is no reference to the field evaluation and permanence 
test criteria in NCWM Publication 14, Electronic Cash Register Interfaced with Retail Motor Fuel Dispenser 
Checklists and Test Procedures.  Consequently, the Sector was also asked to consider adding a statement to the 
“Introduction” section of the, Electronic Cash Register Interfaced with Retail Motor Fuel Dispenser Checklist and 
Test Procedures, checklists as shown in the recommendations. 

Discussion: The Sector discussed both agenda Item 1, Add Testing Criteria to NTEP Policy U “Evaluating 
Electronic Indicators Submitted Separate from a Measuring Element” and this agenda Item 7, Eliminate 
Permanence Testing for Point of Sale (POS) Systems, simultaneously due to the overlap of the two Items.  Refer to 
the Sector’s agenda Item 1 for the discussion on this Item.   

Decision: Since the Sector discussed both agenda Item 1 and Item 7 simultaneously, its decision on this item is 
recorded in Item 1. 

8. NIST Handbook 44: Section 3.32. LPG and Anhydrous Ammonia Liquid-Measuring Devices, 
N.3. Test Drafts; Section 3.37. Mass Flow Meters, N.3. Test Drafts.   

Source:   
Michael Keilty, Endress + Hauser Flowtec AG 

Recommendation:   
The Measuring Sector was asked to discuss and comment on two proposals that have been submitted to the four 
regional weights and measures associations (CWMA, NEWMA, SWMA, and WWMA).  These proposals would 
amend NIST Handbook 44, LPG and Anhydrous Ammonia Liquid-Measuring Devices and Mass Flow Meters 
codes, Notes section, Test Drafts, to allow transfer standards (master meters) to test and place into service dispensers 
and flow meters.   

Background/Discussion:   
The submitter of this item, Mr. Mike Keilty (Endress + Hauser Flowtec AG), noted that the use of transfer standards 
(master meters) are recognized in NIST Handbook 44, Sections 3.34. Cryogenic Liquid-Measuring Devices; 3.38. 
Carbon Dioxide Liquid-Measuring Devices; and 3.39. Hydrogen Gas-Measuring devices – Tentative Code.  He 
stated that field evaluation of LPG meters, CNG dispensers, and LNG dispensers are very difficult using volumetric 
and gravimetric field standards and test methods.  He also stated that the tolerances for these applications are such 
that using transfer meter standards are more efficient and safer.  In LPG, CNG, and LNG applications, the transfer 
standard meters are placed in-line with the delivery system as it used to deliver product to tanks and vehicles. 

Section 3.37. Mass Flow Meters, UR.3.8. Return of Product to Storage, Retail Compressed Natural Gas Dispensers, 
requires, in essence, provisions to be made for returning the product to storage or disposing of the product in a safe 
and timely manner.  Mr. Keilty states that:  1) this is difficult to do and most often is not complied with when the 
test vessel contents are released into the atmosphere; 2) the use of transfer standards eliminates return to storage 
issues; and 3) the use of transfer standards is easier and faster compared to traditional field standards and the cost of 
using and transporting transfer standards is much less than that of traditional field provers and standards.  
Recognition of transfer standards in these particular sections of NIST Handbook 44 will enable states to allow this 
equipment to place systems into service and for field enforcement.   

Mr. Keilty notes that, in some applications, transfer standard meters are not more accurate than the meters being 
tested and for that reason, longer test drafts and possibly more tests need to be conducted.  According to Mr. Keilty, 
the State of California conducted a short study of master meters in the past, but the conclusion did not lead to wide 
adoption of the practice.  However, he indicates that California uses a mass flow meter as a master meter for carbon 
dioxide flowmeter enforcement, Colorado uses a master meter to test LPG truck-mounted meters, and Nebraska has 
used a mass flow meter to test agricultural chemical meters.   

The following two proposals to amend NIST Handbook 44 sections 3.32. LPG and NH3 and 3.37. Mass Flow 
Meters have been submitted to the four regional weights and measures associations: 
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3.32. Liquefied Petroleum Gas and Anhydrous Ammonia Liquid-Measuring Devices. 

N.3. Test Drafts. 

N.3.1. Minimum Test. – Test drafts should be equal to at least the amount delivered by the 
device in one minute at its normal discharge rate.; 

N.3.2. Transfer Standard Test. – When comparing a meter with a calibrated transfer 
standard, the test draft shall be equal to at least the amount delivered by the device in 2 minutes 
at its maximum discharge rate. 
(Amended 1982 and 20XX) 

3.37. Mass Flow Meters 

N.3. Test Drafts. 

N.3.1. Minimum Test – The minimum test shall be one test draft at the maximum flow rate of the 
installation and one test draft at the minimum flow rate.  More tests may be performed at these or other 
flow rates.  (Also see T.3. Repeatability.) 

N.3.2. Transfer Standard Test. – When comparing a meter with a calibrated transfer standard, 
the test draft shall be equal to at least the amount delivered by the device in 2 minutes at its 
maximum discharge rate. 
(Amended 20XX) 

The submitter also suggested that the S&T Committee might consider amending Section 3.30. Liquid-Measuring 
Devices and Section 3.31. Vehicle-Tank Meters codes to allow transfer standard meters.  However, no formal 
proposals have been submitted for such changes. 

Discussion:  The Sector thoroughly discussed and vetted this item.  There was extensive discussion about the 
transfer standard (also referred to as a “master meter”) itself, such as:  

• The need for the master meter to be a superior standard to the meter being examined;  

• Verification procedures including the proper reference weighing device’s capacity and division size; 

• The need to maintain control charts on the master meter;  

• Frequency of re-verification for the master meter;  

• The need to develop NIST Handbook 105 series specifications, test procedures, and tolerances for “master 
meters;” 

• Development of criteria and the ability of the master meter to assure legal traceability; and 

• Training staff in the correct use of master meters in field applications; etc. 

Some Sector members commented that master meters would resolve many issues currently being faced when testing 
not only LPG and NH3 measuring devices, but also measuring devices of various alternative fuels such as 
compressed natural gas (CNG) and liquefied natural gas (LNG).  Such issues include, but are not limited to, multiple 
steps in measurement by mass, safe handling, and what to do with the product following a test (e.g., compressing it 
back into storage or venting it into the atmosphere). 
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The Sector noted that transfer standards (master meters) are allowed in NIST Handbook 44’s Cryogenic, Carbon 
Dioxide, and Hydrogen Gas (tentative) codes.  Mr. Cooney (NIST OWM) pointed out that within each of these 
codes, there is a more lenient tolerance when using transfer standards.  These tolerances are all very similar to each 
other in that there shall be an amount added to the basic tolerance that is equal to two times the standard deviation of 
the applicable transfer standard when compared to a basic reference standard.   

Mrs. Butcher (NIST OWM) stated that the NIST U.S. National Working Group (USNWG) on alternate test methods 
(ATMs) was created to evaluate transfer standards; however, much of the work done to this point has been on closed 
loop provers vs. typical neck type provers.  She also pointed out that a draft NIST Handbook 105 for LPG master 
meters was developed by the National Propane Gas Association (NPGA) and posted for group review, although, she 
is not aware of any comments received.   

Some manufacturers stated that they would like transfer standards (master meters) to be allowed for all measuring 
device technologies.  Mr. Karimov (Liquid Controls) stated that master meter requirements need to be the same 
across all measuring device codes equally.  Mr. Katalinic (NC Weights and Measures) agreed that it does not matter 
what technology is used, provided that it meets accuracy and other applicable criteria. 

Mr. Moses (Wayne) stated that transfer standards are clearly not as accurate as actually weighing the product on an 
appropriate weighing device.  However, he stated that the reality is that some measuring devices for products such 
as CNG and LNG are not being tested at all due to the difficulty of current test procedures.  He believes that transfer 
standards are effective in these applications.  Mrs. Butcher (NIST OWM) stated that it is time to examine transfer 
standards as an effective way to test measuring devices of products that are not easily tested or not tested at all.  She 
continued to emphasize that uncertainties, procedures, specifications, legal traceability, and other technical 
requirements for transfer standards (master meters) must be established first. 

Mr. Cooney (NIST OWM) stated that a comment at the WWMA meeting pointed out the need for master meters and 
that they would resolve several issues testing meters used to measure certain products.  Another comment was heard 
that the uncertainties of these types of measurements must be fully evaluated prior to adopting any test methods.  
The WWMA S&T Committee agreed that this technology would more easily facilitate examinations; however, it 
chose to make this proposal Developmental (D) pending more comprehensive evaluations of the equipment, testing 
procedures, and uncertainties and to allow more time for the Submitter to provide a more in-depth analysis.   

Mr. Cooney suggested that manufacturers of transfer standards (master meters) should work through the NIST 
USNWG on ATMs to pursue the development of standards and recognition of alternative types of test methods, 
including transfer standards.  This work would include industry conducting research, documenting data, conducting 
analysis, and sharing this information for review and verification.   

Decision:  The Sector believes transfer standards are valuable in verifying devices that are not easily tested when 
used to measure certain products, e.g., CNG and LNG.  The Sector supports this item moving forward as a Voting 
item at the 2015 NCWM Annual Meeting.  

Additional Items as Time Allows: 

If time permits, the NCWM S&T Committee and/or the NTEP Software Sector would appreciate input from the 
Measuring Sector on the measuring-related issues that are outlined in the remaining agenda items below.  A copy of 
any regional association modifications or positions will be provided to the Sector when these are made available by 
the regions. 

9. Appendix D – Definitions: Remote Configuration Capability, NCWM S&T Committee 
Item 360-2 (D). 

Source:   
2013 NCWM S&T Committee (2012 Grain Analyzer Sector Meeting Summary) 
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Recommendation:   
This item was included in the 2014 Measuring Sector agenda to allow the Sector to provide any additional input.   

Background/Discussion:   
At its 2012 meeting, the Grain Analyzer Sector agreed to forward a proposal to amend the definition of “remote 
configuration capability” in NIST Handbook 44 to the S&T Committee for consideration.  The following changes 
were proposed: 

remote configuration capability. – The ability to adjust a weighing or measuring device or change its sealable 
parameters from or through some other device that is not  may or may not itself be necessary to the operation 
of the weighing or measuring device or is not may or may not be a permanent part of that device.[2.20, 2.21, 
2.24, 3.30, 3.37, 5.56(a)] 
(Added 1993, Amended 20XX) 

During its Open Hearings at the 2013 NCWM Interim Meeting, the S&T Committee heard comments from NIST 
OWM that changes to this definition may affect other types of devices and ever emerging technologies.   

Rather than the changes proposed, another option was offered to add onto the current definition of “remote 
configuration capability” as follows: 

Devices which are programmed using removable media (such as SD cards, flash drives, etc.) that may or 
may not be required to remain with the device during normal operation are also considered to be 
remotely configured devices.   

At the 2013 NCWM Annual meeting, OWM reiterated comments it made at the 2013 Interim Meeting suggesting 
that it may be appropriate to develop separate requirements to address new and future technologies which can be 
remotely configured with removable media.  OWM indicated it plans to develop draft language and request input 
from the various sectors at their upcoming meetings.  Two additional comments were made in support of possibly 
including requirements in the General Code of NIST Handbook 44 to address newer and emerging technologies.   

This item was discussed at the 2013 Measuring Sector meeting and whether or not additional guidance might be 
needed on what is covered by each sealing category.  However, the Sector concluded that the definitions are 
adequate as currently written. 

At the 2014 NCWM Interim Meeting, the SMA indicated that proposed changes for the Grain Analyzer Sector are 
acceptable.  However, the Committee received comments from the Measuring Sector indicating opposition to the 
proposed language and suggesting that the current definition is adequate.  The Committee also heard comments from 
NIST OWM expressing concern that the proposed language does not clearly define when a device is considered 
“remotely configurable.”  OWM noted that it is continuing to develop this issue and has approached the various 
NTEP sectors for additional input regarding the capabilities of new technology with regard to metrologically 
significant adjustments.  During their 2013 meeting, the Weighing Sector asked its members to assist OWM in 
identifying the various types of removable storage media used in weighing equipment.  The Committee 
acknowledged comments from OWM expressing concern that the issue be carefully considered to avoid 
unintentional consequences.  The Committee agreed to maintain the Developing status of item in consideration of 
the ongoing work of OWM to further develop this item.   

At the 2014 NCWM Annual Meeting, the S&T Committee heard several comments that this proposal should remain 
a “Developing Item” and they agreed to keep it designated as such.   

NIST OWM believes that much further development of this item is required and needs to include other remote 
configuration technologies that may be used in other weighing and measuring devices.  NIST OWM does not 
believe the proposed changes to the definition of “remote configuration capability” are appropriate, but it does not 
have an alternative to offer at this time.  It plans to continue working on this item after the 2014 NCWM Annual 
Meeting. 
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Additional background information on NCWM S&T Item 360-2 is contained in the 2014 NCWM Publication 16 and 
is available at:   
http://www.ncwm.net/resources/dyn/files/1217541z1019c056/_fn/4-ST-Pub16-2014-CORRECTED-06-12-2014.pdf 

Discussion:  Mr. Truex stated that this item originated from the Grain Analyzer Sector.  He stated that not much has 
happened recently and that it is still developing.  Mrs. Butcher (NIST OWM) stated that she is not aware of any 
further work or changes to the item. 

The Measuring Sector discussed this extensively as to how these devices work and the different categories of 
devices.  Mrs. Butcher stated that all grain analyzers covered by NTEP are Category 3 devices. 

Decision:  The Sector reiterated its comments from its 2013 meeting and concluded that the definition in NIST 
Handbook 44 for “remote configuration capability” is adequate as currently written. 

10. N.4.2.5.  Initial Verification and UR.2.5.1. Initial Verification Proving Reports, Wholesale 
Devices; NCWM Item 330-4 D. 

Source:  
Minnesota Weights and Measures Division (2014). 

Recommendation: 
This item is included on the Sector’s agenda to make members aware of this proposal to add new paragraphs to 
NIST Handbook 44, Liquid-Measuring Devices, Notes section and to ask for input from the Sector on the 
recommended changes.  This item appeared on the 2014 NCWM S&T Committee agenda as a Developing item.  
NIST OWM is recommending the “Examples” in the proposal are more appropriately included in the EPO’s and 
training materials rather than in NIST Handbook 44. 
 
Background/Discussion:   
Ms. Julie Quinn (MN Weights and Measures Division) reported that a group of interested parties has been 
collaborating to discuss requirements for wholesale meter systems with the capability to be calibrated at different 
flow rates and for different products.  

During the 2014 NCWM Annual Meeting, this group met and developed suggested language to address this issue.  
Ms. Quinn asked that the S&T Committee include the suggested language in this item for further review and 
comments by the regional associations and others in the fall.  The following language, along with a change to the 
title of the item (see 2014 NCWM Publication 16), was suggested: 

N.4.2.5. Initial Verification. - A wholesale liquid measuring device shall be tested at all flow rates and 
with all products for which a calibration factor has been electronically programmed prior to placing it 
into commercial service for the first time or after being repaired or replaced.   

A wholesale liquid measuring device not equipped with means to electronically program its flow rates 
and calibration factors shall be tested at a low and high flow rate with all products delivered prior to 
placing it into commercial service for the first time or after being repaired or replaced. 

Example:  A meter is electronically programmed to deliver regular and premium gasoline at a 
startup/shutdown flow rate of 150 gpm, a normal operating flow rate of 650 gpm, and a fall-back rate of 
450 gpm.  The meter is to be tested with regular gasoline at 150 gpm, 450 gpm and 650 gpm; and with 
premium gasoline at 150 gpm, 450 gpm and 650 gpm. 

The official with statutory authority has the discretion to determine the flow rates and products at which 
a meter will be tested on subsequent verifications. 

UR.2.5.1. Initial Verification Proving Reports. - Initial verification proving reports for wholesale 
liquid measuring devices equipped with means to electronically program flow rates shall be attached to 

http://www.ncwm.net/resources/dyn/files/1217541z1019c056/_fn/4-ST-Pub16-2014-CORRECTED-06-12-2014.pdf
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and sent with  placed-in-service reports when the regulatory agency with statutory authority requires 
placed-in-service reports. 

Members of this group have agreed to do a presentation at each of the 2014 fall regional meetings to explain this 
item and other related proposals.    
 
Discussion:  The 2014 NTEP Measuring Sector discussed agenda Items 10, 11, 12, 13, and 14 together since they 
are all closely related and involve multiple point calibration capability.  Consequently, the following notes apply to 
each of the Sector’s multiple point calibration agenda items. 
 
Mr. Dmitri Karimov (Liquid Controls) provided a presentation developed by the Multiple Point Calibration Group 
(MPCG).  It is very important to note that this group is not officially appointed by the NCWM Board of Directors.  
This presentation will also be given to all regional weights measures meetings.  The purpose of the presentation was 
to explain the reasoning behind the proposal and to attempt to answer any questions or concerns.  The primary 
objective of the proposal is to linearize the meter’s error across its operation, in other words, to flatten the typical 
error curve that is registered in measuring device.    
 
Mr. Cooney (NIST OWM) stated that Mr. Doug Deiman (AK Weights and Measures) provided the same 
presentation to the Western Weights and Measurers Association (WWMA) Annual Technical Conference at its 
September 2014 meeting.  Testimony was received at the WWMA that the examples in the proposal need to be 
removed and perhaps placed into the appropriate NIST Examination Procedure Outline (EPO) or into training 
materials, but should not be placed into NIST Handbook 44.  Mr. Cooney stated that there was significant 
misunderstanding among the participants at first, but following discussions, they appeared to grasp the concept and 
supported it.  Mr. Cooney stated that the WWMA recommended grouping the related multiple point calibration 
items together for discussion and status assignment.  The WWMA made all of the multiple point calibration 
proposals Voting Consent (VC) and they all passed. 
 
Mr. Karimov stated that he will be giving this presentation to the 2014 Southern Weights and Measures Association 
(SWMA) meeting that followed immediately after this Measuring Sector meeting.  He stated that he and the MPCG 
would like the Measuring Sector’s support of this and the related proposals and to recommend moving them forward 
for a Vote at the 2015 NCWM Annual Meeting. 
 
Significant discussion and vigorous debate ensued.  Participants from the NTEP laboratories present at this meeting 
stated that nothing is changed to the applicable tolerances and this would only result in a great amount of additional 
testing with minimal improvement in the results. 
 
Mr. Luciano Burtini (Measurement Canada) stated that Canada conducts tests at multiple points; however, they do 
fewer points and leave the choice to the field official.  He believes that this proposal could require a lot of time to 
complete the tests.  Mr. Karimov stated that this proposal does not require testing at every point that the device is 
capable of programming, only for the ones which calibration factors have been entered.   
 
Mrs. Butcher (NIST OWM) asked Mr. Burtini if they have other criteria in place in their selection process such as 
the direction of factors.  Mr. Burtini responded that yes, they do.  Measurement Canada sets a limit on how far apart 
they can be and the magnitude of the differences.   
 
Mr. Katalinic (NC Weights and Measures) stated that this proposal does not tighten up the tolerances in NIST 
Handbook 44 and, consequently, will not have any practical effect.  In addition, he believes it will cause significant 
more time for the field official and increased disruption of the businesses for very little improvement in accuracy of 
the system.  He stated that at best, it tightens up the tolerances for the Normal Test but does nothing for the Special 
Test.  He continued that the ramp up and ramp down time for the system is very short.  In addition, he uses a 1,300 
gallon prover that is similar in size to typical compartments in a truck and yet he observes a difference of 0.1%.  He 
stated that he observed very good results in both turbine and positive displacement (PD) meters.  He further 
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indicated that loading terminals hold the meters to even tighter tolerances than those published in NIST Handbook 
44 and if this proposal requires all of the additional work, then the applicable Handbook 44 tolerances should be 
reduced.   
 
Some Sector members stated that the existing NIST Handbook 44 Special Test reference in the Notes section of both 
the LMD and VTM codes currently allow for these additional tests at multiple calibration points to be conducted, 
thus, there is no need for this proposal. 
 
Decision:  The 2014 NTEP Measuring Sector did not reach consensus on this item nor its related Items, 11, 12, 13, 
and 14.  No recommendation was presented from the Sector. 

11. N.4.6. Initial Verification and UR.1.5. Initial Verification Proving Reports; NCWM 
Item 331-1 D. 

Source: Minnesota Weights and Measures Division (2014). 

Recommendation: 
This item is included on the Sector’s agenda to make members aware of this proposal to add new paragraphs to 
NIST Handbook 44, Vehicle-Tank Meters, Notes section and to ask for input from the Sector on the recommended 
changes.  This item appeared on the 2014 NCWM S&T Committee agenda as a Developing item.  NIST OWM is 
recommending the “Examples” in the proposal are more appropriately included in the EPO’s and training materials 
rather than in NIST Handbook 44. 
 
Background/Discussion:   
Ms. Julie Quinn (MN Weights and Measures Division) reported that a group of interested parties formed what they 
refer to as the “Multiple Point Calibration Group” and have been collaborating to discuss requirements for vehicle-
tank meter systems with the capability to be calibrated at different flow rates and for different products.  

During the 2014 NCWM Annual Meeting this group met and developed suggested language to address this issue.  
Ms. Quinn asked that the S&T Committee include the suggested language in this item for further review and 
comments by the regional associations and others in the fall.  The following language, along with a change to the 
title of the item (see 2014 NCWM Publication 16), was suggested: 

N.4.6. Initial Verification. - A vehicle tank meter shall be tested at all flow rates and with all products for 
which a calibration factor has been electronically programmed prior to placing it into commercial service 
for the first time or after being repaired or replaced.   

A vehicle tank meter not equipped with means to electronically program its flow rates and calibration 
factors shall be tested at a low and high flow rate with all products delivered prior to placing it into 
commercial service for the first time or after being repaired or replaced. 

Example:  A vehicle tank meter is electronically programmed to deliver regular and premium gasoline at 
a startup/shutdown flow rate of 20 gpm, a normal operating flow rate of 100 gpm, and an intermediate 
rate of  65 gpm.  The meter is to be tested with regular gasoline at 20 gpm, 65 gpm and 100 gpm; and 
with premium gasoline at 20 gpm, 65 gpm and 100 gpm. 

The official with statutory authority has the discretion to determine the flow rates and products at which 
a vehicle tank meter will be tested on subsequent verifications. 

UR.1.5. Initial Verification Proving Reports. - Initial verification proving reports for vehicle tank meters 
equipped with means to electronically program flow rates shall be attached to and sent with  placed-in-
service reports when the regulatory agency with statutory authority requires placed-in-service reports. 
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Members of this group have agreed to do a presentation at each of the 2014 fall regional meetings to explain this 
item and other related proposals.    
 
Discussion:  The 2014 NTEP Measuring Sector heard discussion on this item at the same time as the other related 
multiple point calibration items.  The discussions, comments, and concerns were the same as agenda Item 10 above 
(see the summary under agenda Item 10 for the details). 
 
Decision:  The 2014 NTEP Measuring Sector did not reach consensus on this item nor its related Items 10, 12, 13, 
and 14.  No recommendation was presented by the Sector. 

12. 3.30 Liquid-Measuring Devices, N.4.1.3. Normal Tests on Wholesale Multi-Point Calibration 
Devices. 

Source:   
Multi-Point Calibration Group (MPCG) (2014). 

Recommendation:   
No action is asked of the Measuring Sector at this time.  This update is being provided to make members of the 
Measuring Sector aware of this proposal to add new paragraphs to NIST Handbook 44, Liquid-Measuring Devices.  
A group of experts led by Julie Quinn (MN), referred to as the “Multiple Point Calibration Group (MPCG),” has 
developed a new proposal to establish the tests to be conducted on wholesale meters with multiple point calibration 
capability.   

Background/Discussion:   
The MPCG states that new technology makes it possible to use linearization factors to optimize accuracy at every 
speed for which a wholesale meter is programed to deliver.  A special tolerance has traditionally been applied to 
slow flow tests for various flow test on wholesale meters with mechanical single-point calibrators because accuracy 
could only be optimized at one flow rate.  A wholesale meter programmed with multi-point calibration does not 
require a special tolerance at any flow rate since every flow rate can be adjusted as close to zero as the repeatability 
of the meter allows. 

The MPCG proposes to add a new paragraph to section 3.30 LMD Code is as follows: 

N.4.1.3. Normal Tests on Wholesale Multi-Point Calibration Devices. – The normal test of a wholesale 
liquid-measuring device with electronically programmed linearization factors for various flow rates shall 
be made at the maximum discharge rate developed by the installation.  Any additional test conducted at 
flow rates down to and including the indicated minimum discharge flow rate shall be considered normal 
tests. 
(Added 20XX) 

 

Discussion:  The 2014 NTEP Measuring Sector heard discussion on this item at the same time as the other related 
multiple point calibration items.  See the summary under agenda Item 10 above for the details. 
 
Decision:  The 2014 NTEP Measuring Sector did not reach consensus on this item nor its related Items 10, 11, 13, 
and 14.  No recommendation was presented by the Sector. 

13. 3.31. Vehicle-Tank Meters, N.4.1.4. Normal Tests on Multi-Point Calibration Devices. 

Source:   
Multi-Point Calibration Group (MPCG) (2014). 
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Recommendation:   
No action is asked of the Measuring Sector at this time.  This update is being provided to make members of the 
Measuring Sector aware of this proposal to add new paragraphs to NIST Handbook 44, Vehicle-Tank Meters.  A 
group of experts led by Julie Quinn (MN), referred to as the “Multiple Point Calibration Group (MPCG),” has 
developed a new proposal to establish the tests to be conducted on vehicle-tank meters with multiple point 
calibration capability.   

Background/Discussion:   
The MPCG states that new technology makes it possible to use linearization factors to optimize accuracy at every 
speed for which a vehicle-tank meter is programed to deliver.  A special tolerance has traditionally been applied to 
slow flow tests on vehicle-tank meters with mechanical single-point calibrators because accuracy could only be 
optimized at one flow rate.  A vehicle-tank meter programmed with multi-point calibration does not require a special 
tolerance at any flow rate since every flow rate can be adjusted as close to zero as the repeatability of the meter 
allows. 

The MPCG proposes to add a new paragraph to section 3.31. VTM Code is as follows: 

N.4.1.4. Normal Test on Multi-Point Calibration Devices. – The normal test of a vehicle-tank meter with 
electronically programmed linearization factors for various flow rates shall be made at the maximum 
discharge rate developed by the installation.  Any additional tests conducted at flow rates down to and 
including the rated minimum discharge flow rate shall be considered normal tests. 
(Added 20XX) 

 
 
Discussion:  The 2014 NTEP Measuring Sector heard discussion on this item at the same time as the other related 
multiple point calibration items.  See the summary under agenda Item 10 above for the details. 
 
Decision:  The 2014 NTEP Measuring Sector did not reach consensus on this item nor its related Items 10, 11, 12, 
and 14.  No recommendation was presented by the Sector. 

14. Appendix D – Definitions:  Calibration Parameter and Multi-Point Calibrated Device. 

Source:   
Multi-Point Calibration Group (MPCG) (2014). 

Recommendation:   
No action is asked of the Measuring Sector at this time.  This update is being provided to make members of the 
Measuring Sector aware of this proposal to amend NIST Handbook 44, Definitions.  A group of experts led by Julie 
Quinn (MN), referred to as the “Multiple Point Calibration Group (MPCG),” has developed a new proposal to 
amend the existing definition of calibration parameter and to add a new definition for Multi-point Calibrated 
Device.   

Background/Discussion:   
The MPCG noted that in 2006, NIST Handbook 44 sections 3.31., 3.32., 3.34., and 3.35., were amended, and 
referenced calibration parameters.  Consequently, the definition needs to be updated to include references to these 
sections.   

The MPCG also noted that a definition for “Multi-point Calibrated Device” needs to be added to recognize new 
technology that makes it possible to use linearization factors to optimize accuracy at multiple measurement points 
on devices such as meters and scales.  This new technology requires a term so that devices capable of being 
optimized at multiple measurement points can be distinguished from devices with single-point calibration. 

The MPCG’s proposes the following amendments and addition to Appendix D – Definitions: 
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calibration parameter. – Any adjustable parameter that can affect measurement or performance accuracy and, 
due to its nature, needs to be updated on an ongoing basis to maintain device accuracy, e.g., span adjustments, 
linearization factors, and course zero adjustments. [2.20, 2.21, 2.24, 3.30, 3.31, 3.32, 3.34, 3.35, 3.37, 5.56(a)] 
(Added 1993) (Amended 20XX) 

Multi-point Calibrated Device. – A device equipped with means to electronically program linearization 
factors at multiple measurement points.    
(Added 20XX) 

 
Discussion:  The 2014 NTEP Measuring Sector heard discussion on this item at the same time as the other related 
multiple point calibration items.  See the summary under agenda Item 10 above for the details. 
 
Decision:  The 2014 NTEP Measuring Sector did not reach consensus on this item nor its related Items 10, 11, 12, 
and 13.  No recommendation was presented by the Sector. 

15. NCWM S&T Item 332-1 D – S.1.4.3. Provisions for Power Loss, S.1.5.1.1. Unit Price, S.1.5.1.2. Product 
Identity, S.1.6. For Retail Motor Fuel Dispensers Only, S.1.7. For Wholesale Devices Only, UR.2.7. Unit 
Price and Product Identity, and UR.2.8. Computing Device.    

Source:  
California Department of Food and Agriculture (CDFA), Division of Measurement Standards (DMS). 

Recommendation:  
The Measuring Sector was asked for their input on this item.  This update is being provided to make members of the 
Measuring Sector aware of this proposal that appeared on the 2014 NCWM S&T Committee agenda as a 
Developing item to amend NIST Handbook 44, LPG and Anhydrous Ammonia Liquid-Measuring Device, 
Specification and User Requirement codes.   

See the 2014 Measuring Sector agenda Appendix D for the entire proposal along with NIST OWM’s comments as 
they appeared in the 2014 NCWM Publication 16. 

Background:   
The purpose is to add similar Specifications and User Requirements of other retail motor-fuel devices to NIST 
Handbook 44 Section 3.32. Liquefied Petroleum Gas (LPG) and Anhydrous Liquid-Measuring Devices Code similar 
to those in Section 3.30. Liquid-Measuring Devices, Section 3.37. Mass flow Meters, and Section 3.39. Hydrogen-
Gas Measuring Devices Tentative Code. 

The NCWM S&T Committee supports the objective of making changes to align the LPG and the LMD Code with 
respect to requirements for retail motor-fuel dispensing applications.   

During the 2014 NCWM Annual Meeting, the S&T Committee heard numerous comments that additional work on 
this item is needed.  The Committee agreed to recommend this item remain Developmental.   

Discussion:  The 2014 NTEP Measuring Sector heard many comments on this item.   

It was discussed that there is an ever-increasing number of liquefied petroleum gas (LPG) dispensers being installed 
that are intended for and used in retail motor fueling applications.  Mr. Roach (CDFA DMS) stated that this 
proposed language is needed because devices used to dispense LPG are specifically exempted from NIST Handbook 
44, Section 3.30. Liquid-Measuring Devices, in A.2. Exceptions (b), and that Section 3.32. LPG and NH3 does not 
have adequate requirements addressing retail motor fueling applications. 
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At the 2014 Western Weights and Measures Association (WWMA) meeting, the submitter of this proposal, Mr. 
Steve Cook (CDFA DMS), provided a revised version for consideration.  See the WWMA S&T Committee’s Final 
Report on the NCWM web site for that revision.  Mr. Cook stated that it is acceptable to him for this item remain 
Informational (I) to allow for further input.   

Decision:  The 2014 NTEP Measuring Sector decided to keep this item on its agenda for next year (2015).  It 
supports the concept that LPG retail motor fuel dispenser (RMFD) requirements should be the same as those in 
NIST Handbook 44 section 3.30.  However, the Sector wishes to take time and carefully go through the proposal to 
make sure that there are no conflicts with other codes and to assure that it applies to RMFD only. 

16. Event Logger; Electronic Transfer of Information. 

Source:  
Gordon Johnson, Gilbarco (2014) 

Recommendation:   
This item is included on the Sector’s agenda to make members of the Measuring Sector aware of this proposal to 
amend NIST Handbook 44, 3.30. Liquid-Measuring Devices, Table S.2.2. Categories of Device and Methods of 
Sealing, and to allow the Sector opportunity to discuss and comment on the item. 

Background:  This item has been submitted by Mr. Gordon Johnson (Gilbarco) to the 2014 Southern and Western 
Weights and Measures Association S&T Committees for their consideration.  The intent of the proposal is to allow 
electronic means (e.g., a thumb drive, flash drive, laptop computer, e-mail, or cell phone) as an alternative to 
providing event logger information for Category 3 devices in hard copy form.  
 
Discussion:  The 2014 NTEP Measuring Sector thoroughly discussed and debated this item. 

This item is titled, Table S.2.2. Categories of Device and Methods of Sealing, on the WWMA and SWMA S&T 
Committee’s agendas.  

Mr. Cooney (NIST OWM) reported that Mr. Johnson (Gilbarco, Inc.) made a presentation on this item to the 2014 
WWMA Annual Technical Conference and described the limitation with onsite printing devices.  Part of his 
presentation was rolling out a very long roll of paper that the audit trail information is currently printed on from one 
of his company’s dispensers.  He described the difficulty of physically sorting through the list of data on the 
printout.  However, he stated that if this information were provided electronically, then it could be sorted much more 
efficiently.  Furthermore, the printers often sit unused inside of his dispensers resulting in necessary repair or 
replacement and maintaining rolls of paper in the device. 

In addition, Mr. Cooney reported that the WWMA S&T Committee believes that this item has merit and would 
more easily facilitate examination of an audit trail; however, they have concerns regarding the security of the 
information that is downloaded and the potential for data manipulation.  They also expressed concerns that the term, 
“electronic means”, in this proposal may include other means that are not listed in the table and that providing 
examples of the “electronic means” may not be appropriate.  Furthermore, the Committee has concerns on what 
equipment weights and measures officials will need in the field and that they may not have access to in order to 
retrieve the event data on-site and in a timely manner.  The WWMA S&T Committee gave this item Developing (D) 
status on their agenda to allow the submitter time to refine the proposal.  For further details, see the WWMA S&T 
Committee’s Final Report on the NCWM website. 

Mrs. Butcher (NIST OWM) pointed out that some regulatory inspectors do not have electronic access capabilities.  
She continued that if adopted, this proposal would create a major hurdle to these jurisdictions to be able to have 
immediate access to audit trail information in printed form, be able to study the information, and to in turn, provide 
the printed information with their reports.   Mr. Katalinic (NC Weights and Measures) stated that the provision for a 
printed copy of the information should be available whether or not the device provides the information 
electronically.  Mr. Roach (CDFA DMS) agreed and stated that a printed copy must always be required. 
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Upon first reading of this proposal, members of the Measuring Sector believed that this proposal should be placed 
into all Category 3 requirements in NIST Handbook 44.   

Some members of the Sector acknowledged concerns that some businesses and governmental agencies do not permit 
devices such as “thumb drives” to be inserted into their equipment. 

Mr. Moses (Wayne) suggested that perhaps requiring every device have an onsite printer as opposed to an internal 
one.  Mr. Tucker (RL Tucker Consulting, LLC) stated that the specific device would need to be identified 
electronically so that when the information was downloaded onto a thumb drive and then it was taken to a printer, 
that device identity would be printed along with the other information. 

Mrs. Butcher stated that if a printed copy was going to be required anyway, then the amendments are not necessary.  
She stated that currently the information may be sent to a printer electronically.  She suggested a possible 
compromise would be to allow the equipment to supply only electronic information and require that there be an 
onsite printer from which the event logger information may be printed.  This would be accomplished by adding a 
User Requirement (UR) to NIST Handbook 44 LMD code that a capable printer be provided at the location by the 
operator.  Mrs. Butcher acknowledged the direction of electronics; however, she once again emphasized that not all 
inspectors have the ability to access information electronically.   

The manufacturers represented at the Sector supported the item as written; however, the NTEP Laboratories present 
at the meeting did not.  The Laboratories believe a printed record must be required. 

Various amendments to those proposed in this item were discussed at length.  The Measuring Sector agreed to 
amend the original proposal in Table S.2.2. Categories of Device and Methods of Sealing as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2014 NTEP Measuring Sector 
Meeting Agenda FINAL SUMMARY - Rev. 12-3-2014 

 

Page 36 of 42 

Table S.2.2. 
Categories of Device and Methods of Sealing 

Categories of Device Methods of Sealing 

Category 1:          (No changes)         (No changes) 

Category 2:          (No changes)          (No changes) 

Category 3:  Remote configuration capability access may 
be unlimited or controlled through a software switch 
(e.g., password). 
[Nonretroactive as of January 1, 1995] 

The device shall clearly indicate that it is in the remote 
configuration mode and record such message if capable 
of printing in this mode or shall not operate while in this 
mode. 
[Nonretroactive as of January 1, 2001] 

An event logger is required in the device; it must include 
an event counter (000 to 999), the parameter ID, the date 
and time of the change, and the new value of the 
parameter. The use of an electronic means such as a 
thumb drive, flash drive, laptop computer, Email, cell 
phone may be used to receive the event logger 
information from the device or another on-site device.  
A printed copy of the information must be available 
through the device or through another on-site device if 
the device is not equipped to offer an electronic means 
of supplying the information. The event logger shall 
have a capacity to retain records equal to 10 times the 
number of sealable parameters in the device, but not 
more than 1000 records are required.  (Note:  Does not 
require 1000 changes to be stored for each parameter.) 

[Nonretroactive as of January 1, 1995] 
(Table Added 1993) (Amended 1995, 1998, 1999, and 2006, and 20XX) 
 
 
Decision:  The 2014 Sector decided that this proposal needs further development and to carry it over to its 2015 
agenda. 

17. S&T Committee Carryover Item 337-2 Equivalent Units for Natural Gas.  

Recommendation:  The NCWM S&T Committee is deliberating on proposed changes to NIST Handbook 44 to 
recognize “alternative units” for natural gas.  The S&T Committee would value input from the Sector on this issue.  
The Sector is asked to review and provide comment to the S&T Committee on this issue.  

The S&T Committee proposed the following changes to NIST Handbook 44 Appendix D. Definitions and Section 
3.37. Mass Flow Meters Code at the 2014 NCWM Annual Meeting.  The proposal did not receive sufficient support 
for adoption and was returned to the Committee for further consideration. 

Amend NIST Handbook 44, Appendix D to include new definitions as follows:  

diesel gallon equivalent (DGE). – means 6.384 pounds of compressed natural gas or 6.059 pounds of 
liquefied natural gas. [3.37]  

diesel liter equivalent (DLE). – means 0.765 kilograms of compressed natural gas or 0.726 kilograms of 
liquefied natural gas. [3.37] 

Amend NIST Handbook 44, Appendix D. Definitions as follows: 

gasoline gallon equivalent (GGE). – Gasoline gallon equivalent (GGE) means 5.660 pounds of compressed 
natural gas.[3.37] 
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gasoline liter equivalent (GLE). – Gasoline liter equivalent (GLE) means 0.678 kilograms of compressed 
natural gas.[3.37] 
(Added 1994) 

Amend NIST Handbook 44 Mass Flow Meters Code paragraphs S.1.2., S.1.3.1.1., and UR.3.8.; delete paragraph 
S.5.2.; and add new paragraph S.1.3.1.2. as follows: 

S.1.2. Compressed Natural Gas and Liquefied Natural Gas Dispensers. – Except for non-retail fleet sales 
and other price contract sales, a compressed natural gas and liquefied natural gas dispensers used to refuel 
vehicles shall be of the computing type and shall indicate the quantity, the unit price, and the total price of each 
delivery.  The dispensers shall display the mass measured for each transaction either continuously on an 
external or internal display accessible during the inspection and test of the dispensers, or display the quantity in 
mass units by using controls on the device. 
(Added 1994) 

S.1.3. Units 

S.1.3.1.1. Compressed Natural Gas Used as an Engine Fuel. – When compressed natural gas is 
dispensed as an engine fuel, the delivered quantity shall be measured in mass and indicated in “gasoline 
liter equivalent (GLE) units,”  “gasoline gallon equivalent (GGE) units,” diesel liter equivalent (DLE) 
units, or diesel gallon equivalent (DGE) units (Also see definitions). 
(Added 1994) 

S.1.3.1.2. Liquefied Natural Gas Used as an Engine Fuel. – When liquefied natural gas is 
dispensed as an engine fuel, the delivered quantity shall be measured in mass and indicated in 
“diesel liter equivalent (DLE) units” or “diesel gallon equivalent (DGE) units” (Also see definitions). 

S.5.2. Marking of Gasoline Volume Equivalent Conversion Factor. – A device dispensing compressed 
natural gas shall have either the statement “1 Gasoline Liter Equivalent (GLE) is Equal to 0.678 kg of 
Natural Gas” or “1 Gasoline Gallon Equivalent (GGE) is Equal to 5.660 lb of Natural Gas” permanently 
and conspicuously marked on the face of the dispenser according to the method of sale used. 
(Added 1994) 

UR.3.8. Return of Product to Storage, Retail Compressed Natural Gas and Liquefied Natural Gas 
Dispensers. – Provisions at the site shall be made for returning product to storage or disposing of the product in 
a safe and timely manner during or following testing operations.  Such provisions may include return lines, or 
cylinders adequate in size and number to permit this procedure. 
(Added 1998) 

Background:  The gasoline gallon equivalent (GGE) unit was defined by NCWM in 1994 to allow users of natural 
gas vehicles to compare costs and fuel economy of light-duty compressed natural gas vehicles with equivalent 
gasoline powered vehicles. More background on the efforts of NIST/NCWM is available in the Reports of the 78th 
and 79th NCWM in NIST Special Publication 854 and 870 (see pages 322 and 327, respectively).  Natural gas is sold 
as a vehicle fuel as either Compressed Natural Gas (CNG) or Liqufied Natural Gas (LNG).  For medium and heavy 
duty natural gas vehicles in widespread use today, there is a need to officially define a unit allowing a comparison of 
cost and fuel economy with diesel powered vehicles. The submitter stated that the official definition of a DLE and a 
DGE will likely provide justification for California, Wisconsin and many other states to permit retail sales of  CNG 
for heavy-duty vehicles in these convenient units. The submitter has provided a mathematicaljustification for the 
specific quantity (mass) of compressed natural gas in a DLE and DGE which  found in the S&T Committee’s 2014 
Interim Report. 
 
At the 2014 NCWM Annual Meeting, the Committee heard numerous comments in both opposition to and support 
of the proposal shown in the Item Under Consideration in NCWM Publication 16.  These comments are summarized 
below: 
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Support: 

• Numerous letters of support were received from U.S. Senators, Governors, with wide bipartisan support.  

• Allows consumers who may be familiar with volumetric units to make value comparisons. 

• Allows for cost comparison between multiple fuel types. 

• The proposal is supported by those who build and supply the equipment, vehicle manufacturers, and 
producers and distributors of natural gas. 

• If action isn’t taken, the decision will be taken out of the Weights and Measures jurisdictions’ hands at the 
state and local levels.  

• The “GGE” has been in use and accepted for many years. 

• If the primary method of sale is mass, it dictates price, sale, and advertising be in mass.  Mass units are not 
consumer friendly.  Consumers don’t understand price per kilogram or pound for fuel sales. 

• Industry stated that equivalent units are what consumers want. 

• At least one company reported that all of their business is built around the “DGE” and they would need to 
retrofit their dispensers if required to measure in mass. 

• Natural gas retail dispensers measure in mass and are inspected and tested using mass units. 

Opposition: 

• Use of the word approximate. 

• This is a marketing rather than technical issue. 

• Will there be potential for proliferation of other equivalent units for other alternative fuels? 

• There are questions concerning the validity of the conversion values and whether adequate research has 
been done to develop the values. 

• Including more than one equivalent value could lead to consumer confusion. 

• The proposal is not aligned with how natural gas is being sold in the rest of the world.  

• A jurisdiction stated that consumers hadn’t been asked how they want natural gas sold.  

• Is there a need for ongoing value comparisons if a vehicle is dedicated to run on natural gas fuel? 

• Measurement science needs to be based on traceable standards. Equivalent units are not traceable.  



2014 NTEP Measuring Sector 
Meeting Agenda FINAL SUMMARY - Rev. 12-3-2014 

Page 39 of 42 

• Consumers may need to make comparisons with multiple different fuel types such as diesel, biodiesel, 
gasoline, fuel ethanol, electric, hydrogen, LNG, and others.  What is the most appropriate means to provide 
sufficient information to customers attempting to make value comparisons? 

• Equivalent units would be better provided as supplemental information rather than the basis for commercial 
transactions.  

Other technical points that were raised include the following: 

• NTEP certificates have already been issued for five LNG dispensers that measure and indicate in mass 
units only.  How will the proposed changes affect this equipment? 

The Committee received an alternative proposal from NIST OWM that would require dispensers to measure, 
indicate, and calculate the total selling price based on mass units (pounds or kilograms), but permit the posting of 
supplemental information regarding approximate equivalents to other fuels for use by consumers when making 
value comparisons or for use by tax agencies.  Based upon multiple requests from the regional weights and measures 
association meetings during the 2014 NCWM Annual Meeting and the Committee’s open hearings, the Committee 
agreed to include this proposal in its Final Report.  These proposed changes to Section 3.37. Mass Flow Meters 
Code are shown in the following table. 

Summary of Compromise Proposal: 
This alternative proposal was offered as a compromise that would phase in requirements for natural gas vehicle 
dispensers to measure, indicate, and calculate the total selling price based on mass units (pounds or kilograms), but 
permit the posting of supplemental information regarding approximate equivalents to other fuels for use by 
consumers in making value comparisons or by tax agencies while preserving the integrity of the measurement 
process.  With this approach, customers could still be provided with supplemental information through mechanisms 
such as pump toppers or other displays that provide information about estimated equivalent units of measurement 
for deliveries indicated in mass as well as information on web sites such as those that already provide information 
about fuel economy.  This approach might also reduce complaints from some suppliers about the accuracy of 
equivalent values relative to their product. 
 
S.1. Indicating and Recording Elements. 

… 

S.1.2. Compressed Natural Gas Dispensers. – Except for fleet sales and other price contract sales, a 
compressed natural gas dispenser used to refuel vehicles shall be of the computing type and shall indicate the 
quantity, the unit price, and the total price of each delivery.  The dispenser shall display the mass measured 
for each transaction either continuously on an external or internal display accessible during the 
inspection and test of the dispenser, or display the quantity in mass units by using controls on the device. 

(Added 1994) (Amended 2015) 

S.1.3. Units. 

S.1.3.1. Units of Measurement. – Deliveries shall be indicated and recorded in grams, kilograms, metric 
tons, pounds, tons, and/or liters, gallons, quarts, pints and decimal subdivisions thereof.  The indication of a 
delivery shall be on the basis of apparent mass versus a density of 8.0 g/cm3.  The volume indication shall 
be based on the mass measurement and an automatic means to determine and correct for changes in product 
density. 

(Amended 1993 and 1997) 

S.1.3.1.1.  Compressed Natural Gas Used as an Engine Fuel. – When compressed natural gas is 
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dispensed as an engine fuel, the delivered quantity shall be indicated as follows: 

(a) Effective and Nonretroactive as of January 1, 2016, the delivered quantity shall be 
indicated in mass units in terms of kilograms or pounds and decimal subdivisions 
thereof. 
This paragraph will become retroactive on January 1, 2017. 

(Added 2015) 

(b) For dispensers manufactured prior to January 1, 2016, the dispenser shall display the 
mass measured for each transaction, either continuously on an external or internal 
display accessible during the inspection and test of the dispenser, or display the 
quantity in mass units by using controls on the device.  The delivered quantity shall 
be indicated in mass or in “gasoline liter equivalent (GLE) units” or “gasoline gallon 
equivalent (GGE) units.” (Also see dDefinitions.) 

(Added 1994) (Amended 2015) 

Paragraph S.1.3.1.1.(b) will be removed in the 2017 edition of NIST Handbook 44 when 
paragraph S.1.3.1.1.(a) becomes retroactive. 

S.1.3.1.2. Natural Gas Used as an Engine Fuel, Supplemental Information. – Dispensers of 
natural gas dispensed as an engine fuel may include supplemental information to assist 
consumers in making value comparisons with gasoline and diesel fuel and for use by taxation 
departments and other agencies that may need an approximation thereof.  Supplemental 
information shall not appear adjacent or in close proximity to the primary display and shall be 
positioned far enough from that display so as to ensure that the quantity, unit price, and total 
price for the transaction are clear and easily understood. 

Supplemental units shall be clearly designated with the phrase “The following information is 
provided for comparison with other vehicle fuels and is not to be used as a basis for 
commercial transactions.” 

Supplemental units shall be displayed using one or more of the following statements. 

For compressed natural gas: 
 
1 kg of Compressed Natural Gas is Equal to 1.4749 Gasoline Liter Equivalent (GLE) 
1 kg of Compressed Natural Gas is Equal to 0.3896 Gasoline Gallon Equivalent (GGE) 
1 kg of Compressed Natural Gas is Equal to 1.3072 Diesel Liter Equivalent (DLE) 
1 kg of Compressed Natural Gas is Equal to 0.3455 Diesel Gallon Equivalent (DGE) 
 
1 lb of Compressed Natural Gas is Equal to 0.669 Gasoline Liter Equivalent (GLE) 
1 lb of Compressed Natural Gas is Equal to 0.177 Gasoline Gallon Equivalent (GGE) 
1 lb of Compressed Natural Gas is Equal to 0.593 Diesel Liter Equivalent (DLE) 
1 lb of Compressed Natural Gas is Equal to 0.157 Diesel Gallon Equivalent (DGE) 
 
For liquefied natural gas: 
 
1 kg of Liquefied Natural Gas is Equal to 1.3768 Diesel Liter Equivalent (DLE) 
1 kg of Liquefied Natural Gas is Equal to 0.3638 Diesel Gallon Equivalent (DGE) 
 
1 lb of Liquefied Natural Gas is Equal to 0.625  Diesel Liter Equivalent (DLE) 
1 lb of Liquefied Natural Gas is Equal to 0.165 Diesel Gallon Equivalent (DGE) 
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 … 
 

S.1.3.3. Maximum Value of Quantity-Value Divisions. 

(a) The maximum value of the quantity-value division for liquids shall not be greater than 
0.2 % of the minimum measured quantity. 

 

(b) Effective and nonretroactive as of January 1, 2016, the maximum value of the mass division for 
dispensers of natural gas used to refuel vehicles shall not exceed 0.001 kg or 0.001 lb. 

 
 Note:  Paragraph S.1.3.3.(b) will become retroactive effective January 1, 2017. 

(c) For dispensers of compressed natural gas used to refuel vehicles and manufactured prior to 
January 1, 2016, the value of the division for the gasoline liter equivalent shall not exceed 
0.01 GLE; the division for gasoline gallon equivalent (GGE) shall not exceed 0.001 GGE.  The 
maximum value of the mass division shall not exceed 0.001 kg or 0.001 lb. 

 
Note:  Paragraph S.1.3.3.(c) will be removed in the 2017 edition of NIST Handbook 44 when 
Paragraph S.1.3.3.(b) becomes retroactive. 

(Amended 1994 and 2015) 

… 

S.5. Markings. … 

S.5.2. Marking of Gasoline Volume Equivalent Conversion Factor. – A device Dispensers 
manufactured prior to January 1, 2016 dispensing compressed natural gas shall have either the statement 
“1 Gasoline Liter Equivalent (GLE) is Equal to 0.678 kg of Natural Gas” or “1 Gasoline Gallon Equivalent 
(GGE) is Equal to 5.660 lb of Natural Gas” permanently and conspicuously marked on the face of the dispenser 
according to the method of sale used. 

As of January 1, 2017 devices must indicate as specified in S.1.3.1.1.(a) and any information providing 
equivalent units may only be included as supplemental information as specified in S.1.3.1.2. 

Paragraph S.5.2. will be removed from the 2017 edition of NIST Handbook 44 when paragraph 
S.1.3.1.1.(a) becomes retroactive. 

(Added 1994) (Amended 2015) 
 

UR.3. Use of Device. 

… 

UR.3.8. Return of Product to Storage, Retail Compressed Natural Gas and Liquefied Natural Gas 
Dispensers. – Provisions at the site shall be made for returning product to storage or disposing of the product in 
a safe and timely manner during or following testing operations.  Such provisions may include return lines, or 
cylinders adequate in size and number to permit this procedure. 

(Added 1998) (Amended 2015) 
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Because many of these issues are dependent upon defining the proper method of sale, the Committee met jointly 
with the L&R Committee to discuss the comments received on the S&T and L&R proposals on the issues relating to 
natural gas.   

The S&T Committee identified the method of sale by mass versus equivalent volumetric units as the most 
significant concern based on comments heard on this proposal.  In addition to support for this proposal, there were 
also concerns regarding the use of the word “approximately” for labeling purposes; “multiple equivalent units” 
labeled on the same dispenser; “tax issues;” and other less commonly expressed issues.  It was decided to eliminate 
the labeling altogether and not delay the effective date, thereby, addressing all three concerns.  Consequently, based 
upon the comments received and its deliberations, the Committee agreed to modify the Item Under Consideration 
shown in Publication 16.  The revised version of the Committee’s proposal appears in the “Recommendation” 
above. 

Discussion:  The 2014 NTEP Measuring Sector discussed this item.   

Mr. Moses (Wayne) and Mr. Drube (Chart Industries) updated the Measuring Sector on discussions at the 2014 
Western Weights and Measures Association (WWMA) meeting.   

Mr. Cooney (NIST OWM) stated that the same positions and arguments that were expressed at the WWMA meeting 
were much the same as those at the 2014 NCWM Annual Meeting.  He stated that the Natural Gas Steering 
Committee is discussing and working through proposals to bring to the 2015 NCWM Interim Meeting in January.  
The Steering Committee hopes that progress will be made to move this matter forward at the 2015 NCWM Annual 
Meeting. 

Decision:  The 2014 NTEP Measuring Sector agreed that significant discussion, vigorous debate, hard work, and 
potential compromise solutions have gone into this item.  The Sector had no additional input and supports the work 
of the Natural Gas Steering Committee.  The Sector is looking forward to the results of the Steering Committee’s 
deliberations and what they will present to the upcoming 2015 NCWM Interim Meeting. 

 

End of the 2014 NTEP Measuring Sector’s Final Report Summary. 



2014 NTEP Measuring Sector - Summary 
Appendix A - Agenda Item 1 

Checklist for Testing Electronic Digital indicators with Simulated Inputs – “CLEAN” September 10, 2014 
Page 1 of 11 

 
Appendix A 

2014 Measuring Sector Agenda - Summary 
Draft Checklist for Testing Electronic Digital Indicators -- w/Limited Editorial Notes 

 
This checklist is used for Technical Policy U. Evaluating electronic digital indicators 
submitted separate from a measuring element, this section is intended for lab testing only.  
 
Is permanence necessary? If new evaluation (yes) if updating existing CC (no). 
 
Code Reference: G-S.1. Identification  
All equipment shall be clearly and permanently marked on an exterior visible surface after installation.  It must contain the 
following information (prefix lettering may be initial capitals, all capitals, or all lower case): 
1.1. Name, initials, or trademark of the manufacturer. Yes  �  No  �  N/A  � 
1.2. A model designation that positively identifies the pattern or design. The Model 

designation shall be prefaced by the word "Model", "Type", or "Pattern". These terms 
may be followed by the term "Number" or an abbreviation of that word. The 
abbreviation for the word "Number" shall, at a minimum, begin with the letter "N" 
(e.g., No or No.) The abbreviation for the word "Model" shall be "Mod" or "Mod.". 

Yes  �  No  �  N/A  � 

1.3. Except for not built-for-purpose, software-based devices, a nonrepetitive serial number. 
The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies the number as the required serial number.  Abbreviations for the word 
"Serial" shall, as a minimum, begin with the letter "S," and abbreviations for the word 
"Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S 
No.). 

Yes  �  No  �  N/A  � 

1.4. For not built-for-purpose, software-based devices the current software version or 
revision designation. The version or revision identifier shall be prefaced by the word 
"Version" or "Revision" as appropriate and either word may be followed by the word 
"Number."  The abbreviations for the word “Version” shall, as a minimum, begin with 
the letter "V".  The abbreviation for the word “Number” shall, as a minimum, begin 
with the letter "N" (e.g., No or No.). 

Yes  �  No  �  N/A  � 

Code Reference G-S.1. (e).  
1.5. The NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 

number for devices that have a CC. The number shall be prefaced by the terms "NTEP 
CC", "CC", or "Approval". These terms may be followed by the word "Number" or an 
abbreviation for the Word "Number". The abbreviation shall as a minimum begin with 
the letter "N" (e.g., No or No.). 
 
The device must have an area, either on the identification plate or on the device itself, 
suitable for the application of the Certificate of Conformance Number. If the area for 
the CC Number is not part of an identification plate, then note its intended location 
below and how it will be applied.  Ex. May be part of  W&M display screen, using the 
requirements of section 1.6.2 
 
Location of CC Number if not located with the identification: 
 
 
 

Yes  �  No  �  N/A  � 

Code Reference: G-S.1.1.  Location of Marking Information for Not Built-for-Purpose, 
Software-Based Devices Not Built-for-Purpose Devices, Software-Based 

 

1.6. For not built-for-purpose, software-based devices the following shall apply:  
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 1.6.1. The required information in G-S.1 Identification. (a), (b), (d), and (e) shall 

be  permanently marked or continuously displayed on the device; or 
 

 1.6.2. The Certificate of Conformance (CC) Number shall be: 
• permanently marked on the device; or 
• continuously displayed; or 
• accessible through an easily recognized menu and, if necessary, a 

submenu.  Examples of menu and submenu identification 
include, but are not limited to "Help," "System Identification," 
"G-S.1. Identification," or "Weights and Measures 
Identification." 

 

Note: For (1.6.2.), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be listed on 
the CC, including information necessary to identify that the software in the device is the same type that was evaluated. 
   
   
 
Code Reference:  G-S.2.  Facilitation of Fraud 

 

This applies to all metering system indicators installed at a fixed location or vehicle tank meter applications and 
controlled remotely or within the device itself.  
This requirement addresses the process of changing the unit price or unit prices set in a metering system. 
Other item fall under facilitation of fraud, needs more input 
Example if Cat 3 device verify passwords and audit trail is correct…. 
1.9. The system shall prevent a change of unit price during a delivery. Yes  �  No  �  N/A  � 
Code Reference:  G-S.3.  Permanence How would this be conducted or not?  
Equipment shall be of such materials, design, and construction that, under normal service conditions: 
1.10. Accuracy will be maintained. Yes  �  No  �  N/A  � 
1.11. Operating parts will continue to function as intended,   Yes  �  No  �  N/A  � 
1.12. Adjustments will remain reasonably permanent. Yes  �  No  �  N/A  � 
 
AK- This is not a lab issue, this is a field requirement due to the fact that the equipment 
is being lab evaluated, the evaluator will not see the end use installation. 
 
 
 
Code Reference:  G-S.4.  Interchange or Reversal of Parts 

 

If a metering system has parts that may be interchanged or reversed in normal field assembly, the system shall either be 
constructed so that reversal will not affect the accuracy of the system or the parts must be marked to indicate their 
proper position.  For most metering devices, this applies only to the reversal of connectors of cables to peripheral 
devices.  
 
If a metering system has any parts that may be interchanged or reversed in normal field assembly, the parts must either 
be: 
1.13. Constructed so that reversal will not affect performance,  Yes  �  No  �  N/A  � 
1.14 Marked or keyed to indicate their proper positions. May have multiple cable 

connections but not interchangeable due to different plug styles, or;. 
Yes  �  No  �  N/A  � 

1.15. Cables are connected but are not removable without breaking a seal and opening 
housing. (Note: may need HB 44 requirement to cover this) 

Yes  �  No  �  N/A  � 

2. Indications, and Recorded Representations Look at different codes  
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Code Reference:  G-S.5.1.  Indicating and Recording Elements  
Several general requirements facilitate the reading and interpretation of displayed values.  Each display for quantity or 
total price must be appropriate in design and have sufficient capacity for particular applications to be suitable for the 
application.  Metering devices must be capable of indicating the maximum quantity and money values that can 
normally be expected in a particular application. 
2.1. Minimum quantity value indications.  
 2.1.1. Display is capable of 1.0 Yes  �  No  �  N/A  � 
 2.1.2. Display is capable of 0.1 Yes  �  No  �  N/A  � 
 2.1.3. Display is capable of 0.01 Yes  �  No  �  N/A  � 
 2.1.4. Display is capable of 0.001 Yes  �  No  �  N/A  � 
 2.1.5. Display is capable of other (fill 

in blank): needs comment 
section 

  

2.2.  Money value display. .  
 2.2.1. a. Money value is properly displayed and verify rounding 

b. Verify the presents of currency symbol   i.e. dollar sign “$” or 
“Dollars”                                                           Yes  �  No  �  N/A  � 
  

Yes  �  No  �  N/A  � 

    
3.2. The indications must be clear, definite, and accurate.  
 2.2.1. Values must be clear, definite, and accurate Yes  �  No  �  N/A  � 
 2.2.2. Unit of measure is programmable Gallon, Liter, Pound Yes  �  No  �  N/A  � 
 2.2.2. Unit of measure is applied by permanent marking on indicator 

housing 
Yes  �  No  �  N/A  � 

2.3. The indications must be easily read under normal operating conditions.  Yes  �  No  �  N/A  � 
2.4. Symbols for decimal points shall clearly identify the decimal position. (Generally 

acceptable symbols are dots, small commas, or x.) 
Yes  �  No  �  N/A  � 

2.5. The zero indication must consist of at least the following minimum indications 
as appropriate: 

 

 2.5.1. One digit to the left and all digits to the right of a decimal point. Yes  �  No  �  N/A  � 
 2.5.2. If a decimal point is not used, at least one active decade must be displayed. Yes  �  No  �  N/A  � 
2.6. Totalizer values must be accurate to the nearest minimum interval with decimal 

points displayed or subordinate digits adequately differentiated from others, if 
applicable. 

Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.2.2. Digital Indication and Representation  
Basic operating requirements for devices:  
2.7. All digital values of like value in a system shall agree with one another. Yes  �  No  �  N/A  � 
2.8. A digital value coincides with its associated analog value to the nearest minimum 

graduation. 
Yes  �  No  �  N/A  � 

2.9. Digital values shall round off to the nearest minimum unit that can be indicated or 
recorded. 

Yes  �  No  �  N/A  � 

2.10. When a digital zero display is provided, the zero indication shall consist of at least 
one digit to the left and all digits to the right of the decimal point. 

Yes  �  No  �  N/A  � 

Agreement of indications shall be checked for several deliveries. The totalizer shall be checked for accuracy and 
agreement with individual deliveries and with other totalizers in the system.  
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2.11. All digital values of like value in a system agree with one another. Yes  �  No  �  N/A  � 
2.12. Digital values coincide with associated analog values to the nearest minimum 

graduation.  
Yes  �  No  �  N/A  � 

2.13. Digital values "round off" to the nearest minimum unit that can be indicated or 
recorded. 

Yes  �  No  �  N/A  � 

2.14. The device totalizer shall agree with the total of the individual deliveries and with 
other totalizers in the system. 

Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.2.3.  Size and Character  
Digits used for comparable values must be uniform in size and character, but subordinate values may be displayed in 
different and less prominent digits than more significant values.  The latter more likely occurs on analog devices.  In 
digital indications, the digits are usually of uniform size throughout a particular display.  The size of digits may differ 
for different quantities, for example, the quantity and unit price digits may be smaller than the total price digits. 
2.15.  Yes  �  No  �  N/A  � 
2.16. Indications and recorded representations shall be appropriately portrayed or 

designated. 
Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.2.4.  Values Defined  
2.17. Values shall be adequately defined by a sufficient number of figures, words, 

symbols, or combinations, which are uniformly placed so that they do not interfere 
with the accuracy of the reading. 

Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.2.5.  Permanence  
2.18. Indications, or recorded representations and their defining figures, words, and 

symbols shall be of such character that they will not tend to easily become 
obliterated or illegible. What permanence quantities should be verified for electronic 
devices with graphical displays? 

Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.3., G-S.5.3.1.  Values of Graduated Intervals or Increments  
2.19. Digital indications, and recorded representations shall be uniform in size, character, 

and value throughout any series. Quantity values shall be defined by the specific 
unit of measure in use. 

Yes  �  No  �  N/A  � 

2.20. Indications shall be uniform throughout any series. Yes  �  No  �  N/A  � 
2.21. Quantity values shall be identified by the unit of measure. Yes  �  No  �  N/A  � 
Code Reference:  G-S.5.4.  Repeatability of Indications  
The quantity measured by a device shall be repeatable within tolerance for the same indication.  One condition that may 
create a problem is that the value of the quantity division may be large relative to the tolerance.  A delivery must be 
within tolerance wherever the delivery is stopped within the nominal indication of the test draft.  Meters that may be at 
the tolerance limit may be out of tolerance at an extreme limit of the nominal quantity indication. 
2.22. When a digital indicator is tested, the delivered quantity shall be within tolerance at 

any point within the quantity-value division for the test draft. 
Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.6.  Recorded Representations  
2.23. All recorded values shall be digital.  (See also G-UR.3.3.) Yes  �  No  �  N/A  � 
  
   
 
 
Code Reference:  G-S.6.  Marking, Operational Controls, Indications, and Features 
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All operational controls, indications, and features shall be clearly and definitely identified. Nonfunctional keys and 
annunciators shall not be marked because their marking implies that the key or annunciator is functional and should be 
inspected or tested by the enforcement official.  Keys and operator controls that are visible to a customer in a direct sale 
transaction shall be marked with words or symbols to the extent that they can be understood by the customer and aid in 
understanding the transaction. Keys that are visible only to the console operator need to be marked only to the extent 
that a trained operator can understand the function of each key. 
2.25. All operational controls, indications, and features including switches, lights, 

displays, and push buttons shall be clearly and definitely identified. 
Yes  �  No  �  N/A  � 

2.26. All dual function (multi-function) keys or controls shall be marked to clearly 
identify all functions. 

Yes  �  No  �  N/A  � 

2.27. Non-functional controls and annunciators shall not be marked, in the graphical 
display example they would be dimmed etc.) 

Yes  �  No  �  N/A  � 

Code Reference:  G-S.7.  Lettering, Readability  
2.28. Required markings and instructions shall be permanent and easily read. Yes  �  No  �  N/A  � 

 
 
Code Reference:  G-S.8. Sealing Electronic Adjustable Components, and Provision for Sealing of Adjustable 
Components or Audit Trial 
2.29. Electronic adjustable components that affect the performance of a device shall 

provide for an approved means of security (e.g. data change audit trail) or for 
physically applying a security seal.  These components include the following: 
(1) mechanical adjustment mechanism for meters, (2) the electronic calibration 
factor and automatic temperature compensator for electronic meter registers, (3) 
selection of pressure for density correction capability and correction values. 

Yes  �  No  �  N/A  � 

The following philosophy and list of sealable parameters applies to provision for sealing all liquid-measuring devices. 
  
An electronic data audit trail is a means of allowing a weights and measures inspector to review how many times any 
electronic adjustment, which affects the accuracy of a volume measurement has been changed.  The information 
contained in the audit trail shall consist of a cumulative and non-destructible number (even if a power failure occurs) 
which increments each time any of the adjustments required to be sealed have been changed.  The electronic data audit 
trail information shall be capable of being recalled by the official on the main display of the device. 
 
As a minimum, devices which use an audit trail to provide security for sealable parameters shall satisfy the 
following criteria and shall use the format set forth in Appendix A of the checklist for Liquid-Measuring 
Devices. 
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Philosophy for Sealing 

Typical Features to be Sealed 
 
Principles for Determining Features to be Sealed 
 
The need to seal some features depends upon: 
 

• The ease with which the feature or the selection of the feature can be used to facilitate fraud; and 
• The likelihood that the use of the feature will result in fraud not being detected. 

 
Features or functions which the operator routinely uses as part of device operation, such as setting the unit prices on 
dispensers and maintaining unit prices in price look-up codes stored in memory, are not sealable parameters and 
shall not be sealed. 
 
If a parameter (or set of parameters) selection would result in performance that would be obviously in error, such as 
the selection of parameters for different countries, then it is not necessary to seal the selection of these features. 
 
If individual device characteristics are selectable from a "menu" or a series of programming steps, then access to the 
"programming mode" must be sealable.  (Note:  If an audit trail is the only means of security, then the audit trail 
shall update only after at least one sealable parameter has been changed; simply accessing the sealable parameters 
via a menu shall not update the audit trail.) 
 
If a physical act, such as cutting a wire is required to change a parameter setting and physically repairing the cut is 
required to reactivate the parameter, then this physical repair process would be considered an acceptable way to 
select parameters without requiring a physical seal or an audit trail. 
 
Typical Features and Parameters to be Sealed 
 
The following provides examples of configuration and calibration parameters that are to be sealed.  The examples 
are provided for guidance and are not intended to cover all possible parameters.  
 
Calibration Parameters:  Calibration parameters are those parameters whose values are expected to change as a 
result of accuracy adjustments.  Examples include the following. 
 
1. Measuring element adjustments where linearity corrections are used, e.g., flow rate 1 and meter factor 1, 

flow rate 2 and meter factor 2, etc. 
2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 
 
Configuration Parameters:  Configuration parameters are those parameters whose values are expected to be 
entered only once and not changed after all initial installation settings are made.  Examples include the following. 
 
1. Octane or other blend setting ratios  
2. Temperature, pressure, density, and other sensor settings for zero, span, and offset values 
3. Measurement units 
4. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables 
5. Liquid density setting and allowable liquid density input range 
6. Vapor pressures of liquids if used in calculations to establish the quantity 
7. Meter or sensor temperature compensation factors 
8.  
9. On/off status of automatic temperature, pressure, or density correction 
10. Automatic or manual data input for sensors 
11.  
12.  
13. Filtering constants 
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Liquid-Measuring Device Features and Parameters 

Typical Features or Parameters to be Sealed Typical Features or Parameters Not 
Required to be Sealed 

Measuring element adjustment (both mechanical 
and electronic) 

Analog-to-digital converters 

Linearity correction values Quantity division value (display resolution) 
Measurement units (e.g., gallons to liters) Double pulse counting 
Octane blend setting for retail motor-fuel 
dispensers 

Communications 

Any tables or settings accessed by the software or 
manually entered to establish the quantity (e.g., 
specific gravity, pressure, etc.) 

 

Density ranges  
  
  
Temperature probes and temperature offsets in 
software (S.2.5.4 VT) 

 

  
Flow control settings, e.g., flow rates for slow-
flow start, quantity for slow-flow start and stop 

 

Temperature compensating systems (on/off)  
  
As a point of clarification, the flow control 
settings referenced above are those controls 
typically incorporated into the installations of 
large-capacity meters (wholesale meters).  The 
reference does not include the point at which retail 
motor-fuel dispensers slow product flow during a 
prepaid transaction to enable the dispenser to stop 
at the preset amount. 

 

 
Note: The above examples of adjustments, parameters, and features to be sealed are to be considered "typical" or 
"normal." This list may not be all inclusive.  Some parameters other than those listed, which affect the metrological 
performance of the device, must be sealed.  If listed parameters or other parameters, which may affect the 
metrological function of the device, are not sealed, the manufacturer must demonstrate that all settings comply with 
the most stringent requirements for the application of the device (i.e., the parameter does not affect compliance with 
Handbook 44). 
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Category 1 Devices (Devices with No Remote Configuration Capability):  
•  The device is sealed with a physical seal or it has an audit trail with two event 

counters (one for calibration, the second for configuration). 
Yes  �  No  �  N/A  � 

•  A physical seal must be applied without exposing electronics. Yes  �  No  �  N/A  � 
•  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes  �  No  �  N/A  � 
•  Event counters increment appropriately. Yes  �  No  �  N/A  � 
•  The audit trail information must be capable of being retained in memory for at 

least 30 days while the device is without power. 
Yes  �  No  �  N/A  � 

•  Accessing the audit trail information for review shall be separate from the 
calibration mode. 

Yes  �  No  �  N/A  � 

•  Accessing the audit trail information must not affect the normal operation of the 
device. 

Yes  �  No  �  N/A  � 

•  Accessing the audit trail information shall not require removal of any additional 
 parts other than normal requirements to inspect the integrity of a 
physical security seal.  (e.g., a key to open a locked panel may be required). 

Yes  �  No  �  N/A  � 

Category 2 Devices (Devices with Remote Configuration Capability but Controlled by 
Hardware): 

 

•  The physical hardware enabling access for remote communication must be on- 
site. 

Yes  �  No  �  N/A  � 

•  The physical hardware must be sealable with a security seal or Yes  �  No  �  N/A  � 
•  The device must be equipped with at least two event counters: one for calibration, 

the second for configuration parameters 
 - calibration parameters event counter 
 - configuration parameters event counter 

Yes  �  No  �  N/A  � 

•  Verify that all metrological relevant parameters are logged to Event Counter 
(S.2.2) 
 
• Adequate provision must be made to apply a physical seal without exposing 

electronics. 

Yes  �  No  �  N/A  �  
 
 
Yes  �  No  �  N/A  � 

•  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes  �  No  �  N/A  � 
•  Event counters increment appropriately. Yes  �  No  �  N/A  � 
•  Event counters may be located either:  

 - at the individual measuring device or 
 - at the system controller 

Yes  �  No  �  N/A  � 

•  If the counters are located at the system controller rather than at the individual 
device, means must be provided to generate a hard copy of the information 
through an on-site device.   

Yes  �  No  �  N/A  � 

•  An adequate number (see table below) of event counters must be available to 
monitor the calibration and configuration parameters of each individual device. 

Yes  �  No  �  N/A  � 

•  The device must either: 
 -clearly indicate when it is in the remote configuration mode or 
 -the device shall not operate while in the remote configuration mode. 

Yes  �  No  �  N/A  � 

•  If capable of printing in the calibration mode, it must print a message that it is in 
the calibration mode. 

Yes  �  No  �  N/A  � 
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•  The audit trail information must be capable of being retained in memory for at 

least 30 days while the device is without power. 
Yes  �  No  �  N/A  � 

•  The audit trail information must be readily accessible and easily read. Yes  �  No  �  N/A  � 

 
 
 
 
 
 

Minimum Number of Counters Required 
 Minimum Counters Required for 

Devices Equipped with Event 
Counters 

Minimum Event Counter(s)  
at System Controller 

Only one type of parameter 
accessible (calibration or 
configuration) 

One (1) event counter One (1) event counter for each 
separately controlled device, or 
one (1) event counter, if changes 
are made simultaneously. 

Both calibration and 
configuration parameters 
accessible 

Two (2) event counters Two (2) event counters for each 
separately controlled device, or 
two (2) or more event counters if 
changes are made to all 
controlled devices 
simultaneously. 

 
Category 3 Devices (Devices with Unlimited Remote Configuration Capability):  
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled though a 
password. 

•  The device must either:  
- Clearly indicate when it is in the remote configuration mode, or  
- The device shall not operate while in the remote configuration mode  

Yes  �  No  �  N/A  � 

•  The device is equipped with an event logger Yes  �  No  �  N/A  � 
•  Verify that all metrological relevant parameters are logged to Audit trail (S.2.2) 

 
• The event logger automatically retains the identification of the parameter 

changed, the date and time of the change, and the new value of the 
parameter. 

Yes  �  No  �  N/A  �  
 
Yes  �  No  �  N/A  � 

•  Event counters are nonresettable and have a capacity of at least 000 to 999. Yes  �  No  �  N/A  � 
•  The system is designed to attach a printer, or other communications device (i.e. 

Ethernet, Serial Communications, USB, Wi-Fi, Bluetooth etc) which will allow 
an interface to a printer or allow for the creation of a digital copy (file) for future 
reference.   

Yes  �  No  �  N/A  � 

•  The audit trail information must be capable of being retained in memory for at 
least 30 days while the device is without power. 

Yes  �  No  �  N/A  � 

•  The event logger must have a capacity to retain records equal to ten times the 
number of sealable parameters in the device, but not more than 1000 records are 
required. 

Yes  �  No  �  N/A  � 

•  The event logger drops the oldest event when the memory capacity is full and a 
new entry is saved. 

Yes  �  No  �  N/A  � 
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•  Describe the method used to seal the device or access the audit trail information.  

 
 
 

 
 

Code Reference:  G-UR.1.1.  Suitability of Equipment  
A  register / indicator  must be properly designed and have sufficient capacity to be suitable to use in a particular 
application. A register / indicator must measure the appropriate characteristics of a commodity to accurately 
determine the quantity, , have sufficient capacity to indicate the quantity measured and the associated total price 
if it is a computing device. The register/ indicator must have the proper capacity to operate over the actual 
frequency range for the application, and the device must have a quantity division appropriate for the application.   
 The equipment is suitable for its intended application.  Remove? Yes  �  No  �  N/A  � 
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2.26. Simulator tests: All tests shall have a minimum of 10,000 pulses applied to the device for each test. Test 

with a minimum of two API/Density settings 
 
Notes, items that need to be added to table / Checklist: 
a.  Information needs to be added to capture different K-Factor values  
b. All API tables to be included on certificate shall be verified 
c. Verify extreme endpoints and a center point of each table 

 
Product:  Meter Factor: K Factor:  
1 Test with liquid temperature between 55 – 65 

degrees F at the manufactures rated maximum 
frequency/pulse rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

2 Test with liquid temperature between 55 – 65 
degrees F at manufactures rated minimum 
frequency/pulse rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

3 Test with liquid temperature below 35 degrees F 
at manufactures rated maximum frequency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

4 Test with liquid temperature below 35 degrees F 
at manufactures rated minimum frequency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

5 Test with liquid temperature above 100 degrees 
F at manufactures rated maximum 
frequency/pulse rate. 

API Gravity:   
Temperature:   

Yes  �  No  �  N/A  � 

6 Test with liquid temperature above 100 degrees 
F at manufactures rated minimum 
frequency/pulse rate. 

API Gravity:   
Temperature:   

Yes  �  No  �  N/A  � 

7 Test with liquid temperature between 55 – 65 
degrees F at the manufactures rated maximum 
frequency/pulse rate. 

API Gravity/Density:  
Temperature:   

Yes  �  No  �  N/A  � 

8 Test with liquid temperature between 55 – 65 
degrees F at manufactures rated minimum 
frequency/pulse rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

9 Test with liquid temperature below 35 degrees F 
at manufactures rated maximum frequency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

10 Test with liquid temperature below 35 degrees F 
at manufactures rated minimum frequency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

11 Test with liquid temperature above 100 degrees 
F at manufactures rated maximum 
frequency/pulse rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

12 Test with liquid temperature above 100 degrees 
F at manufactures rated minimum 
frequency/pulse rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 
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NTEP Measuring Sector 2014 Agenda - Summary 

Software Maintenance and Reconfiguration 
Excerpts from 2013 Measuring Sector Summary 

 
The following was excerpted from the 2013 Measuring Sector agenda on Software Maintenance and 
Reconfiguration and is provided to give background on the previous discussions of this item. 
 
After the software is completed, what do the manufacturers use to secure their software?  The following items were 
reviewed by the Sector.  Note that agenda Item 3 also contains information on Verified and Traced updates and 
Software Log. 
 
1. Verify that the update process is documented (OK) 
2. For traced updates, installed Software is authenticated and checked for integrity  

Technical means shall be employed to guarantee the authenticity of the loaded software (i.e. that it originates 
from the owner of the type approval certificate).  This can be accomplished (e.g. by cryptographic means like 
signing).  The signature is checked during loading.  If the loaded software fails this test, the instrument shall 
discard it and either use the previous version of the software or become inoperative.  
Technical means shall be employed to guarantee the integrity of the loaded software i.e. that it has not been 
inadmissibly changed before loading.  This can be accomplished e.g. by adding a checksum or hash code of the 
loaded software and verifying it during the loading procedure.  If the loaded software fails this test, the 
instrument shall discard it and either use the previous version of the software or become inoperative. 
Examples are not limiting or exclusive. 

3. Verify that the sealing requirements are met 
The Sector asked, What sealing requirements are we talking about?  
This item is only addressing the software update, it can be either verified or traced.  It is possible that there are 
two different security means, one for protecting software updates (software log) and one for protecting the other 
metrological parameters (Category I II or III method of sealing).  Some examples provided by the Sector 
members include but are not limited to: 
Physical Seal, software log 
Category III method of sealing can contain both means of security 

 
4. Verify that if the upgrade process fails, the device is inoperable or the original software is restored 
 

The question before the group is, Can this be made mandatory?  
The manufacturer shall ensure by appropriate technical means (e.g. an audit trail) that traced updates of 
metrologically significant software are adequately traceable within the instrument for subsequent verification 
and surveillance or inspection.  This requirement enables inspection authorities, which are responsible for the 
metrological surveillance of legally controlled instruments, to back-trace traced updates of metrologically 
significant software over an adequate period of time (that depends on national legislation).  The statement in 
italics will need to be reworded to comply with US weights and measures requirements.  
  

The Sector agreed that the two definitions below for Verified update and Traced update were acceptable. 
Verified Update 
A verified update is the process of installing new software where the security is broken and the device must be 
re-verified. Checking for authenticity and integrity is the responsibility of the owner/user. 
Traced Update 
A traced update is the process of installing new software where the software is automatically checked for 
authenticity and integrity, and the update is recorded in a software update log or audit trail. 

 
Note: It’s possible that the Philosophy of Sealing section of NCWM Publication 14 may already address the above 
IF the definitions of Verified and Traced Updates (and the statement below) were to be added. The contrary 
argument was that it may be better to be explicit). 
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Use of a Category 3 audit trail is required for a Traced Update. A log entry representing a traced 
software update shall include the software identification of the newly installed version. 

 
The Sector recommended consolidating the definitions with the above statement thus: 

 
Verified Update 
A verified update is the process of installing new software where the security is broken and the device must be 
re-verified. Checking for authenticity and integrity is the responsibility of the owner/user. 
 
Traced Update 
A traced update is the process of installing new software where the software is automatically checked for 
authenticity and integrity, and the update is recorded in a software update log or Category 3 audit trail. The 
audit trail entry shall include the software identification of the newly installed version. 

 
In 2012, the Sector recommended that as a first step, the following be added to NCWM Publication 14: 

The updating of metrologically significant software, including software that checks the authenticity 
and integrity of the updates, shall be considered a sealable event. 

 
Mr. Truex, NTEP Administrator, indicated his opinion that the above sentence is unnecessary since it’s self-evident.  
It was agreed by the group however to ask the other sectors for feedback on the value of this addition. 
Though the Sector is currently considering only the single sentence be incorporated into NCWM Publication 14 for 
the time being, ultimately, the Sector may wish to advance the remaining language of the original item submission. 
 
Discussion:  
The Sector had no information indicating that the other Sectors had yet been approached for feedback on the value 
of the addition of the proposed sentence. 
 
 
Recommendation: 
The Software Sector is requesting each of the NTETC Sectors review and provide feedback on the following draft 
language it developed for consideration of adding it to NCWM Publication 14:   

The updating of metrologically significant software, including software that checks the authenticity 
and integrity of the updates, shall be considered a sealable event. 

 
Should the MS agree this language is appropriate, it might then consider where within Publication 14 Liquid-
Measuring Devices this sentence should be inserted.  The Sector might consider including it in the appropriate 
sealing sections of Publication 14 relating to audit trails.  For example: 
 

• LMD Checklist: 
o General, Section 2. Graduations, Indications and Recorded Representations, Code Reference G-S.8. 
o RMFDs, Section 9. Measuring Elements, Code Reference S.2.2. Provision for Sealing and Code 

Reference: S.2.2.1. Multiple Measuring Devices with a Single Provision for Sealing 
o Wholesale & Loading Rack Meters, Section 19. Measuring Elements, Code Reference S.2.2. Provision 

for Sealing and Code Reference: S.2.7.3. Provision for Sealing - Automatic Temperature 
Compensation 

o Vehicle-Tank Meters, Section 26. Measuring Elements, Code Reference S.2.2. Provision for Sealing 
and Code Reference: S.2.6.2. Provision for Sealing 

o LPG & NH3 Meters, Section 31. Measuring Elements, Code Reference S.2.2. Provision for Sealing 
o Mass Flow Meters, Section 36. Measuring Elements, Code Reference: S.3.5. Provision for Sealing 
o Water Meters Checklist, Section 45 Measuring Elements, Code Reference: S.2.1. Provision for Sealing 
o Hydrogen Gas Measuring Devices, Section 51. Design of Measuring Elements and Measuring 

Systems, Code Reference: S.3.3. Provision for Sealing 
o LMD Checklist Appendix B Requirements for Metrological Audit Trails 
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• ECR-LMD Checklist 
o Section 4. Provisions for Sealing, Code Reference: G-S.8. Provision for Sealing Electronic 

Adjustable Components 
 
The Software Sector is also requesting feedback from the other NTETC Sectors regarding whether or not additional 
language such as the following is needed in Publication 14 to make clear that an existing audit trail should be 
protected during a software update.  In the background information provided for this item, it was noted that the 
Software Sector noted that this does already seem to be addressed in the Requirements for Metrological Audit Trails 
in Publication 14. 
 

1. The audit trail data shall be: 
3.5.1.1.1. Stored in non-volatile memory and shall be retained for at least 30 days if power is removed from the 

device. AND 
3.5.1.1.2. Protected from unauthorized erasure, substitution, or modification. 

 
 
 
Discussion:  At the 2013 Measuring Sector meeting, Jim Truex (NTEP Director) described feedback from the 
Weighing Sector and Grain Sectors in their discussions of this item.  Dennis Beattie (Measurement Canada) noted 
that the software described in the recommendation policies the authenticity of the existing software in an electronic 
weighing or measuring system.  This software would be separate from audit trail information and the event of a 
change in software would be considered a metrologically significant event.  In discussing this item, some members 
noted that there are no HB 44 requirements to support the language proposed for inclusion in Pub 14. 
 
Decision:  The 2013 Measuring Sector rejected the recommendation to include the proposed changes in Pub 14.  
Measuring Sector manufacturers were unable to add any contributions during the meeting that would lead to 
agreement to include the proposed changes in Pub 14; however, they committed to the task of taking this issue to 
their companies’ software engineers to flesh out the proposal.  The Sector agreed to carry this item over to its next 
meeting to allow the manufacturers time to study this issue and bring back alternative(s) to consider. 
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Appendix C 
2014 Measuring Sector Agenda - Summary 

Applying Permanence Test Criteria - Examples and Testing Requirements  
 
The following examples and testing requirements were developed by Mr. John Roach (CDFA DMS, NTEP 
Laboratory) to illustrate and clarify the technical policy and field evaluation and permanence test criteria.  These 
examples and testing requirements were discussed, amended, and agreed upon by the 2014 NTEP Measuring Sector. 
 

Example A:  
• A CNG RMFD metering system uses a previously evaluated mass flow meter covered by a separate CC. 
• The CC for the CNG RMFD included both initial and permanence testing over the flow range listed on the 

CNG RMFD CC. 
• The meter used in the CNG RMFD uses the same transmitter model as that covered by the separate meter CC. 
• The CC for the CNG RMFD metering system currently covers a flow range of:  3.0 to 75 lb/min 
• The CC for the previously evaluated meter covers flow rates of:     2.5 to 130 lb/min 
• The CNG RMFD manufacturer wants the CNG RMFD system to include flow rates of:  2.5 to 130 lb/min 

 
Testing Requirements: 

 
The requested maximum flow rate does not extend beyond the flow rate covered under the CC for the 
meter. However, the holder of the CC for the meter owns the rights to the test results from that CC. 
If the holder of the meter CC provides written permission for the CNG RMFD to use the results from the 
testing conducted for the meter, the CNG RMFD CC may be expanded to include the higher flow rate 
without additional testing. 
 
If permission is not obtained, then additional testing, including permanence testing (including throughput as 
specified for mass flow meters) is required to include the extended flow rate. 

 
Example B: 
• A CNG RMFD metering system uses a previously evaluated mass flow meter covered by a separate CC. 
• The CC for the CNG RMFD included both initial and permanence testing over the flow range listed on the 

CNG RMFD CC. 
• The meter used in the CNG RMFD uses the same transmitter model as that covered by the separate meter CC. 
• The CC for the CNG RMFD metering system currently covers a flow range of:  3.0 to 75 lb/min 
• The CC for the previously evaluated meter covers flow rates of:     2.5 to 130 lb/min 
• The CNG RMFD manufacturer wants the CNG RMFD system to include flow rates of:  2.5 to 250 lb/min 

 
Testing Requirements: 

 
The requested maximum flow rate extends beyond the flow rate covered under the CC for the meter. 
Based on Technical Policy E “Meter Sizes to be Included on a Certificate of Conformance,” additional 
testing, including permanence testing (including throughput as specified for mass flow meters) is required 
to include the extended flow rate. 

 
Example C: 
• A CNG RMFD metering system uses a previously evaluated mass flow meter covered by a separate CC. 
• The CC for the CNG RMFD included both initial and permanence testing over the flow range listed on the 

CNG RMFD CC. 
• The meter used in the CNG RMFD uses a different transmitter model than the meter covered by the separate 

meter CC. 
• The CC for the CNG RMFD metering system currently covers a flow range of:  3.0 to 75 lb/min 
• The CC for the previously evaluated meter covers flow rates of:     2.5 to 130 lb/min 
• The CNG RMFD manufacturer wants the CNG RMFD system to include flow rates of:  2.5 to 130 lb/min 
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Testing Requirements: 
 
Testing requirements must consider both the extension of the flow rate and the change in transmitter. 
 
Transmitter Change.  The transmitter used in the CNG RMFD is different.  The changing of the 
transmitter is significant and this would be considered a new meter.  Thus, a full permanence test is 
required for the CNG RMFD using the new transmitter at the higher flow rate. 
 
Flow Rate Extension.  With regard for the request extension of the flow rate, the requested maximum flow 
rate does not extend beyond the flow rate covered under the CC for the meter.  However, the holder of the 
CC for the meter owns the rights to the test results from that CC. 
If the holder of the meter CC provides written permission for the CNG RMFD to use the results from the 
testing conducted for the meter, the CNG RMFD CC may be expanded to include the higher flow rate with 
only the 30-day permanence test described above. 
If permission is not obtained, then full permanence testing (including throughput as specified for mass flow 
meters) is required to include the extended flow rate. 

 
Example D: 
• A CNG RMFD metering system uses a previously evaluated mass flow meter covered by a separate CC. 
• The CC for the CNG RMFD included both initial and permanence testing over the flow range listed on the 

CNG RMFD CC. 
• The meter used in the CNG RMFD uses a different transmitter model than the meter covered by the separate 

meter CC. 
• The CC for the CNG RMFD metering system currently covers a flow range of:  3.0 to 75 lb/min 
• The CC for the previously evaluated meter covers flow rates of:     2.5 to 130 lb/min 
• The CNG RMFD manufacturer wants the CNG RMFD system to include flow rates of:  2.5 to 250 lb/min 

 
Proposed Testing Requirements: 

 
Testing requirements must consider both the extension of the flow rate and the change in transmitter. 
 
Transmitter Change.  The transmitter used in the CNG RMFD is different.  The changing of the 
transmitter is significant and this would be considered a new meter.  Thus, a full permanence test is 
required for the CNG RMFD using the new transmitter at the higher flow rate.  And the flow rate change 
will necessitate a full permanence test in this example. 
 
Flow Rate Change.  The requested maximum flow rate extends beyond the flow rate covered under the CC 
for the meter. 
Based on Technical Policy E “Meter Sizes to be Included on a Certificate of Conformance,” additional 
testing, including permanence testing (including throughput as specified for mass flow meters) is required 
to include the extended flow rate. 
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2014 S&T Agenda Proposals to Change LPG Code 

The following is 2014 NCWM S&T Item 332-1 as it appeared in the 2014 NCWM Publication 16: 

332-1 D S.1.4.3. Provisions for Power Loss, S.1.5.1.1. Unit Price., S.1.5.1.2. Product Identity., 
S.1.6. For Retail Motor Vehicle Fuel Devices Only., S.1.7. For Wholesale Devices 
Only. , UR.2.7. Unit Price and Product Identity., and UR.2..8 Computing Device. 

Source:   
California Department of Food and Agriculture Division of Measurement Standards (2014) 
 
Purpose:   
Add similar Specifications and User Requirements for other retail motor-fuel devices to Handbook 44 Section 3.32. 
Liquefied Petroleum Gas (LPG) and Anhydrous Liquid-Measuring Devices Code similar to those in Section 3.30 
Liquid-Measuring Devices, Section 3.37 Mass flow Meters, and Section 3.39 Hydrogen-Gas Measuring Devices 
Tentative Code. 
 
Item Under Consideration:   
Amend NIST Handbook 44, Liquefied Petroleum Gas and Anhydrous Liquid-Measuring Devices Code as follows: 
 
S.1.4. For Retail Devices Only (No Change) 
 S.1.4.1. Indication of Delivery (No Change) 
 
 S.1.4.2. Return to Zero (No Change) 
 

S.1.4.3. Provisions for Power Loss. 
 

S.1.4.3.1. Transaction Information.   
 

a) In the event of a power loss, a computing retail liquefied petroleum dispensing device shall 
display the information needed to complete any transaction in progress at the time of the 
power loss (such as the quantity and unit price, or sales price) shall be determinable for at 
least 15 minutes at the dispenser or at the console if the console is accessible to the customer. 

 
b) In the event of a power loss, both an electronic digital retail non-computing stationary 

liquefied petroleum gas dispenser and a vehicle-mounted electronic digital liquefied 
petroleum gas dispenser shall display the information needed to complete any transaction in 
progress at the time of the power loss. 

  
S 1.4.3.2. User Information. – The device memory shall retain information on the quantity of fuel 
dispensed and the sales price totals during power loss. 

 
S.1.5. For Stationary Retail Devices Only. 
 

S.1.5.1. Display of Unit Price and Product Identity. – In a device of the computing type, means shall 
be provided for displaying on each face of the device the unit price at which the device is set to 
compute or to deliver as the case may be, and there shall be conspicuously displayed on each side of 
the device the identity of the product that is being dispensed.  If a device is so designed as to dispense 
more than one grade, brand, blend, or mixture of product, the identity of the grade, brand, blend, or 
mixture being dispensed shall also be displayed on each face of the device. 

S.1.5.1.1. Unit Price. 
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(a) A computing or money-operated device shall be able to display on each face the unit 

price at which the device is set to compute or to dispense. 
 

(b) Except for dispensers used exclusively for fleet sales, other price contract sales, and 
truck refueling (e.g., truck stop dispensers used only to refuel trucks), whenever a grade, 
brand, blend, or mixture is offered for sale from a device at more than one unit price, 
then all of the unit prices at which that product is offered for sale shall meet the 
following conditions: 
 
(1) For a system that applies a discount prior to the delivery, all unit prices shall be 

displayed or shall be capable of being displayed on the dispenser through a 
deliberate action of the purchaser prior to the delivery of the product.  It is not 
necessary that all of the unit prices for all grades, brands, blends, or mixtures be 
simultaneously displayed prior to the delivery of the product.   

 
(2) For a system that offers post-delivery discounts on fuel sales, display of pre-delivery 

unit price information is exempt from (b)(1), provided the system complies with 
S.1.6.8.  Recorded Representations for Transactions Where a Post-Delivery 
Discount(s) is Provided. 

 
Note: When a product is offered at more than one unit price, display of the unit price 
information may be through the deliberate action of the purchaser: 1) using controls on 
the device; 2) through the purchaser’s use of personal or vehicle-mounted electronic 
equipment communicating with the system; or 3) verbal instructions by the customer. 

 
S.1.5.1.2. Product Identity. 

 
(a) A device shall be able to conspicuously display on each side the identity of the product 

being dispensed. 

(b) A device designed to dispense more than one grade, brand, blend, or mixture of product 
also shall be able to display on each side the identity of the grade, brand, blend, or 
mixture being dispensed. 

 
S.1.6. For Wholesale Devices Only For Retail Motor Vehicle Fuel Devices Only 

 
S.1.6.1. Zero-Set-Back Interlock, Retail Motor-Fuel Devices. – A device shall be constructed so that: 

 
(a) after a delivery cycle has been completed by moving the starting lever to any position that 
shuts off the device, an automatic interlock prevents a subsequent delivery until the 
indicating elements, and recording elements if the device is equipped and activated to record, 
have been returned to their zero positions; 
 
(b) the discharge nozzle cannot be returned to its designed hanging position (that is, any 
position where the tip of the nozzle is placed in its designed receptacle and the lock can be 
inserted) until the starting lever is in its designed shut-off position and the zero-set-back 
interlock has been engaged; and  
 
(c) in a system with more than one dispenser supplied by a single pump, an effective 
automatic control valve in each dispenser prevents product from being delivered until the 
indicating elements on that dispenser are in a correct zero position. 

 
S.1.6.2. Provisions for Power Loss. 
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S.1.6.2.1. Transaction Information. – In the event of a power loss, the information needed to 
complete any transaction in progress at the time of the power loss (such as the quantity and 
unit price, or sales price) shall be determinable for at least 15 minutes at the dispenser or at 
the console if the console is accessible to the customer. 

 
S.1.6.2.2. User Information. – The device memory shall retain information on the quantity of 
fuel dispensed and the sales price totals during power loss. 

 
S.1.6.3. Display of Unit Price and Product Identity. Except for fleet sales and other price contract 
sales, a motor vehicle fuel dispenser used to refuel vehicles shall be of the computing type and shall 
indicate the quantity, the unit price, and the total price of each delivery. The dispenser shall display 
the volume measured for each transaction. 
 
S.1.6.4. Totalizers for Retail Motor-Fuel Dispensers. – Retail motor-fuel dispensers shall be equipped 
with a nonresettable totalizer for the quantity delivered through the metering device.  
 
S.1.6.5. Money-Value Divisions. – A computing type shall comply with the requirements of 
paragraph G-S.5.5. Money-Values, Mathematical Agreement, and the total price computation shall 
be based on quantities not exceeding 0.05 L for devices indicating in metric units and 0.01 gal 
intervals for devices indicating in inch-pound units. 
 

  
S.1.7. For Wholesale Devices Only.  (Renumbered - No Change) 
 
UR.2.7. Unit Price and Product Identity. 
 

(a) The following information shall be conspicuously displayed or posted on the face of a retail 
dispenser used in direct sale: 

(1) except for unit prices resulting from any post-delivery discount and dispensers used 
exclusively for fleet sales, other price contract sales, and truck refueling (e.g., truck stop 
dispensers used only to refuel trucks), all of the unit prices at which the product is offered 
for sale; and 

(2) in the case of a computing type or money-operated type, the unit price at which the 
dispenser is set to compute. 

Provided that the dispenser complies with S.1.5.1.1. Display of Unit Price, it is not necessary that all 
the unit prices for all grades, brands, blends, or mixtures be simultaneously displayed or posted. 

(b) The following information shall be conspicuously displayed or posted on each side of a retail 
dispenser used in direct sale: 

(1) the identity of the product in descriptive commercial terms; and 

(2) the identity of the grade, brand, blend, or mixture that a multi-product dispenser is set to 
deliver. 

 
UR.2.8 Computing Device. – Any computing device used in an application where a product or grade is 
offered for sale at one or more unit prices shall be used only for sales for which the device computes and 
displays the sales price for the selected transaction. 
The following exceptions apply: 

 
(a) Fleet sales and other price contract sales are exempt from this requirement. 
 
(b) A truck stop dispenser used exclusively for refueling trucks is exempt from this requirement 

provided that: 
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(1) all purchases of fuel are accompanied by a printed receipt of the transaction containing the 

applicable price per gallon, the total gallons delivered, and the total price of the sale; and 
(Added 1993) 

 
(2) unless a dispenser complies with S.1.6.4.1. Display of Unit Price, the price posted on the 

dispenser and the price at which the dispenser is set to compute shall be the highest price for 
any transaction which may be conducted. 
(Added 1993) 

(c) A dispenser used in an application where a price per unit discount is offered following the 
delivery is exempt from this requirement, provided the following conditions are satisfied: 

 
(1) the unit price posted on the dispenser and the unit price at which the dispenser is set to 

compute shall be the highest unit price for any transaction; 
 

(2) all purchases of fuel are accompanied by a printed receipt recorded by the system for the 
transaction containing: 

 
a.  the product identity by name, symbol, abbreviation, or code number; 

 
b.  transaction information as shown on the dispenser at the end of the delivery and prior to 

any post-delivery discount including the: 
 

1. total volume of the delivery;  
 

2. unit price; and  
 

3. total computed price of the fuel sale prior to post-delivery discounts being applied. 
 

c. an itemization of the post-delivery discounts to the unit price; and 
 

d. the final total price of the fuel sale. 
 

For systems equipped with the capability to issue an electronic receipt, the customer may be 
given the option to receive the receipt electronically (e.g., via cell phone, computer, etc.) 

 
 
Background / Discussion: 
NCWM Publication 14 checklist for Liquefied Natural Gas (LPG) Retail Motor Fuel Devices verifies compliance 
with specifications, such as: “Power Loss” (which requires a 15 minute power back up) and “Zero-Setback 
Interlocks.”  However, these specifications are not located in Section 3.32 of NIST Handbook 44.   
 
There are LPG devices with NTEP Certificates of Conformance that meet current “power loss” and “zero-setback 
interlock” requirements.  However, there are other LPG retail motor-fuel devices in the field that consist of an 
assembly of separable, compatible, and type-certified LPG measuring and indicating elements, key/card lock 
systems that do not meet the power loss and interlock requirements because those requirements are not within the 
LPG Code and have not been submitted for type evaluation.   This creates unfair competition with holders of type 
certifications for LPG retail dispensers.   
 
There are newer LPG dispensers coming in to use, where measuring, indicating, and computing elements are 
assembled in Gilbarco retail motor fuel dispenser housings.  These LPG devices serve as both propane bottle fillers 
and as retail motor fuel devices using separate hoses and nozzles on a dispenser.  Many of these dispensers, while 
they do have a good safety history, are not assembled in compliance with safety standards such as UL 495 or 1238, 
or NFPA 50. Nor are they typically installed in accordance with NFPA 30A or NFPA 70. 
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Existing retail LPG dispensers can be adapted to fuel LPG-powered motor vehicles by adding a simple adaptor 
which attaches to the LPG nozzle on the dispensers hose.  There are currently 5 active and 2 inactive NTEP 
Certificates of Conformance for LPG retail motor-fuel dispensers listed in the NCWM Database. 
 
At the 2014 NCWM Interim Meeting Ms. Juana Williams (NIST OWM) commented that OWM believes these 
changes will better align the LMD and LPG Code with regard to retail dispensing systems.  OWM suggests that the 
following specific items be considered as the item is further developed: 
 
Nonretroactive Status: 
OWM notes that some of the paragraphs in the original proposal are suggested as nonretroactive requirements.  In 
reviewing these paragraphs, consideration should be given as to the appropriate nonretroactive date to propose and 
whether or not the effective dates provided should mirror the effective dates of corresponding paragraphs in the 
LMD Code.   
 
S.1.4.3. Provisions for Power Loss: 
OWM questions whether or not the provisions for power loss in the proposed paragraph “S.1.4.3.1. Transaction 
Information” should be restricted to “computing” retail LPG dispensers.  This corresponding requirement applies to 
all retail devices in the LMD Code, not just computing-type devices.   If a power loss occurs during the use of a 
digital volume-only retail LPG dispenser, it would seem appropriate to require provisions to ensure that the quantity 
information can be recalled so that the transaction can be completed.  It isn’t clear why there would need to be a 
distinction between vehicle-mounted and stationary applications. 
 
Additionally, the language proposed in S.1.4.3.1. Transaction Information has some language that doesn’t read 
correctly.  OWM offers the following alternative: 
 

S.1.4.3. Provisions for Power Loss. 
 
  S. 1.4.3.1. Transaction Information.   
 

In the event of a power loss, the information needed to complete any transaction in progress 
at the time of the power loss (such as the quantity and unit price, or sales price) shall be 
determinable for at least 15 minutes at the dispenser or at the console if the console is 
accessible to the customer. 

 
S 1.4.3.2. User Information. – The device memory shall retain information on the quantity of 
fuel dispensed and the sales price totals during power loss. 

 
S.1.5.1.1. Unit Price:  Consideration should be given to whether or not provision needs to be made for “blends” of 
product for this application.  Additionally, the references to paragraph S.1.6.8. refers to an LMD Code paragraph; 
this reference should be deleted and, perhaps, replaced with a corresponding paragraph of the LPG Code. 
 
Post-Delivery Discounts:  For consistency with the LMD Code, the Committee may wish to consider whether 
provisions for post-delivery discounts should be added to the LPG Code. 
 
S.1.4.1. Indication of Delivery:  OWM suggests that the Committee consider modifying paragraph S.1.4.1. 
Indication of Delivery as follows so that it mirrors the corresponding paragraph (S.1.6.1. Indication of Delivery) in 
the LMD Code, both in language and in the requirement for electronic devices to inhibit indications until fueling 
conditions ensure that the delivery starts on zero. 
 

S.1.4.1. Indication of Delivery. – A retail device shall be constructed to show automatically show 
on its face the initial zero condition and the amounts quantity delivered up to the nominal capacity of 
the device. However, the following requirements shall apply: 

For electronic devices manufactured prior to January 1, 2006, the first 0.03 L (or 0.009 gal) of a 
delivery and its associated total sales price need not be indicated. 
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For electronic devices manufactured on or after January 1, 2006, the measurement, indication of 
delivered quantity, and the indication of total sales price shall be inhibited until the fueling position 
reaches conditions necessary to ensure that the delivery starts at zero. 

[Nonretroactive as of January 1, 2006] 

(Amended 2014) 

OWM suggests the Committee consider what nonretroactive dates, if any, should be associated with this paragraph. 
 
S.1.6.2. Provisions for Power Loss:  It would seem that the provisions for power loss are already addressed in the 
proposed paragraph S.1.4.3. Power Loss.  Therefore, OWM would suggest deleting S.1.6.2. and its subparagraphs 
S.1.6.2.1. and S.1.6.2.2. 
 
S.1.6.3. Display of Unit Price:  This proposed paragraph is logical.  However, OWM questions whether the last 
sentence regarding volume display is needed given that the “quantity” is already required in the previous sentence. 
 
UR.2.7. (a) (2) Unit Price and Product Identity Wholesale:  The word “device” is missing after the word “type.” 
 
UR.2.8. Computing Device:  Delete “Added” dates from parts (b)(1) and (b)(2). 
 
This paragraph may also be impacted by action on 310-2 and 330-1, which address requirements for recorded 
representations in the General and LMD Codes.  Should the proposal in 310-2 to reference the use of electronic 
receipts be adopted, the corresponding reference in this proposed paragraph (UR.2.8.) should be deleted. 
 
Agreement Between Indications on Auxiliary Elements:  Consideration should be given to including a paragraph 
corresponding to LMD Code paragraph S.1.6.6. which addresses agreement of indications with auxiliary elements 
such as consoles. 
 
General:  As part of this overall proposal, consideration should be given to modifying other sections of the LPG 
Code to mirror the LMD Code more exactly.  This could be done by the Technical Advisor and presented to the 
submitter as the item is further developed if that would be helpful. 
 
The Committee heard comments from John Young (Yolo County California) in support of the proposed changes.   
The Committee heard comments from OWM (see above) and Mr. Rich Miller (FMC) regarding the need to more 
closely examine the power loss requirements and how these apply to specific categories of LPG metering systems.  
Mr. Miller noted concern in particular that separate batteries have been required for some vehicle-mounted 
applications in Europe and this has proven problematic for companies. 
 
The Committee supports the objective of making changes to align the LPG and the LMD Code with respect to 
requirements for retail motor-fuel dispensing applications.  Based on the comments received, the Committee 
believes that additional work is needed before considering the proposal for voting and decided to designate the item 
as a “Developing” Item to allow the submitter to address the points raised. 
 
Regional Associations Comments:   
The CWMA believes this item is sufficiently developed and forwarded it to NCWM, recommending that it be a 
Voting Item. 
 
The WWMA believes the proposal has merit and contains a complete proposal addressing the issues.  The WWMA 
believes more time is needed for input from other stakeholders and regional associations.  The WWMA forwarded 
this item to NCWM and recommended that it be an Informational Item. 
 
SWMA did not receive any comments opposing the item if the section is the same as the LMD Code.  The SWMA 
recommended the item be moved forward to the NCWM as a Voting Item. 
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Glossary of Acronyms 

CC Certificate of Conformance OIML International Organization of Legal 
Metrology 

DMS Division of Measurement Standards OWM Office of Weights and Measures (NIST) 

ECR Electronic Cash Register PD Positive Displacement 

HB 44 

NIST Handbook 44 “Specifications, 
Tolerances, and Other Technical 

Requirements for Weighing and Measuring 
Devices” 

Pub 14 NCWM Publication 14 

LMD Liquid Measuring Devices RMFD Retail Motor-Fuel Dispenser 

mA milliamp SI International System of Units 

NCWM National Conference on Weights and 
Measures S&T Specifications and Tolerances 

NIST National Institute of Standards and 
Technology VTM Vehicle Tank Meter 

NTEP National Type Evaluation Program W&M Weights and Measures 

NTETC National Type Evaluation Technical 
Committee   

This glossary is meant to assist the reader in the identification of acronyms used in this agenda and does not 
imply that these terms are used solely to identify these organizations or technical topics. 

Carry-over Items: 

1. Identification of Certified Software  

Source:   
NTEP Software Sector; [2014 NCWM S&T Item 310-1 (D)] 

Recommendation:  The Measuring Sector and the Software Sectors conducted a joint meeting on September 16, 
2015 and was asked to discuss this item that appears as NCWM S&T Item 310-1. 

The Measuring Sector was asked to review and provide input on the following proposed changes to G-S.1. 
Identification that were developed by the Weighing Sector and Software Sector during a joint meeting in August 
2014.  The Measuring Sector reviewed this item at its 2014 and suggested that it be maintained as an Information 
Item on the S&T Committee’s agenda to allow additional time for input.  Sector members were asked to be prepared 
to provide input to the Software Sector at the joint September 2015 meeting. 

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information: 
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(a) the name, initials, or trademark of the manufacturer or distributor;  
 
(b) a model identifier that positively identifies the pattern or design of the device;  

(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These terms 
may be followed by the word “Number” or an abbreviation of that word. The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). The abbreviation for 
the word “Model” shall be “Mod” or “Mod.” Prefix lettering may be initial capitals, all capitals, or 
all lowercase.  
[Nonretroactive as of January 1, 2003]  
(Added 2000) (Amended 2001) 
 

(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts 
and not-built-for-purpose software-based software devices software;  
[Nonretroactive as of January 1, 1968]  
(Amended 2003)  
(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 

the number as the required serial number.  
[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, 
SN, Ser. No., and S. No.).  
[Nonretroactive as of January 1, 2001]  
 

(d) the current software version or revision identifier for not-built-for-purpose software-based 
devices; manufactured as of January 1, 2004 and all software-based devices or equipment 
manufactured as of January 1, 2020;  
[Nonretroactive as of January 1, 2004]  
(Added 2003) (Amended 20XX) 
 
(1) The version or revision identifier shall be:  
 

i. prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as the 
required version or revision;  
[Nonretroactive as of January 1, 2007]  
(Added 2006)  
Note: If the equipment is capable of displaying the version or revision identifier but is 
unable to meet the formatting requirement, through the NTEP type evaluation process,  
other options may be deemed acceptable and described in the CC.  
(Added 20XX) 
 

ii. directly linked to the software itself; and  
[Nonretroactive as of January 1, 2020]  
(Added 20XX)  

 
iii. continuously displayed or be accessible via the display. Instructions for displaying the 

version or revision identifier shall be described in the CC. As an exception, permanently 
marking the version or revision identifier shall be acceptable providing the device does not 
have an integral interface to communicate the version or revision identifier.  

 
[Nonretroactive as of January 1, 2020]  
(Added 20XX) 
 

(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.” Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.” The abbreviation for the 
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word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). Prefix lettering 
may be initial capitals, all capitals, or all lowercase.  
[Nonretroactive as of January 1, 2007]  
(Added 2006) 
 

(e) National Type Evaluation Program (NTEP) Certificate of Conformance (CC) number or a 
corresponding CC Addendum Number for devices that have a CC.  
(1) The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms 

“NTEP CC,” “CC,” or “Approval.” These terms may be followed by the word “Number” or an 
abbreviation of that word. The abbreviation for the word “Number” shall, as a minimum, begin 
with the letter “N” (e.g., No or No.)  
[Nonretroactive as of January 1, 2003]  

 
The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. (Amended 1985, 1991, 1999, 
2000, 2001, 2003, and, 2006 and 201X)  

 

Background:  This item originated as an attempt to answer the question “How does the field inspector know that 
the software running in a software-based weighing or measuring device is the same software evaluated and approved 
during an NTEP evaluation?” 
 
The Measuring Sector discussed this issue at its 2013 and 2014 meetings and considered several proposals to amend 
paragraphs “G-S.1. Identification” and “G-S.1.1. Location of Marking Information for Not-Built-for-Purpose, 
Software-Based Devices.”  At its 2014 meeting, the Measuring Sector reviewed the proposal shown in the 
Recommendation above that was developed at a joint August 2014 meeting of the Software and Weighing Sectors.  
After very thorough discussion of this item the Sector agreed to forward a recommendation to the SWMA and the 
NCWM S&T Committees that the proposal to modify G-S.1. remain an Informational item.  The Sector agreed with 
the general direction of the proposal, but believes that additional work is needed before recommending the item for a 
vote. 
 
See the Sector’s 2013 and 2014 meeting summaries for additional details.   
 
At the 2015 Interim Meeting, the S&T Committee agreed to keep the item on its agenda as a Developing item in 
recognition of the progress that was reported and the planned future joint meeting of the Measuring and Software 
Sectors.  However, because this item has remained on S&T’s agenda for several years, the Committee also agreed it 
would withdraw the item if a proposal that can be presented for vote is not received before the 2016 NCWM Interim 
Meeting.  At the 2015 NCWM Annual Meeting, testimony heard for this item (which was presented as S&T Agenda 
Item 310-1) supported  continued work on it by the joint Measuring/Software Sector in September 2015.  The S&T 
Committee again emphasized that continued progress on the item is needed to maintain it on the agenda. 
 
Note:  A copy of the August 2014 Software Sector Meeting Summary is available from the NCWM website at:  
 
http://www.ncwm.net/resources/dyn/files/1296056z19618afb/_fn/14_Software_Final_Meeting_Summary.pdf 
 
Discussion and Decision:  The Measuring Sector deferred discussion of this item to a joint meeting with the 
Software Sector on the second day of its meeting.  The discussion and conclusions for this item are found in the 
summary of the Software Sector. 
 

2. Software Protection/Security 

Source:  NTEP Software Sector 
 
Recommendation: The Measuring Sector was asked to discuss and provide input on the following recommendation 
(developed during an August 2014 Software Sector and Weighing Sector meeting).  The Measuring Sector had 

http://www.ncwm.net/resources/dyn/files/1296056z19618afb/_fn/14_Software_Final_Meeting_Summary.pdf
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considered this recommendation at the 2014 Measuring Sector meeting, but did not reach a consensus on the 
proposal.  At that meeting, the Measuring Sector stated that it believes this item needs additional work and clarity on 
how it would be applied and asked that this comment be passed onto the Software Sector and the S&T Committee 
for further review and development. 

The Measuring and the Software Sectors conducted a joint meeting on September 16, 2015.  The Measuring Sector 
was given the opportunity to more fully discuss the proposed changes in this joint meeting. 

Add the following new paragraph to Section 1.10. General Code of NIST Handbook 44: 

G-S.9. Metrologically Significant Software Updates. – A software update that changes the metrologically 
significant software shall be considered a sealable event. 
[Nonretroactive as of January 2, 20XX) 
(Added 20XX) 

Background:  A draft checklist was proposed for NCWM Publication 14 to evaluate the protection and security of 
software.  At the 2013 Measuring Sector meeting, the proposal was thoroughly discussed and debated.  The Sector 
rejected the proposal; however, manufacturers committed to studying the issue and bringing back alternative(s) to 
consider at the 2014 Sector meeting.  (See the 2013 NTEP Measuring Sector Meeting Summary for details.) 

The Software Sector and the Weighing Sector discussed this item in a joint meeting on August 27, 2014.  In 
September 2014, Mr. Truex forwarded a recommendation from the joint Software Sector/Weighing Sector meeting 
to add a new section to NIST Handbook 44 as shown in the “Recommendation” above. 

At its 2014 meeting, the NTEP Measuring Sector heard many comments on this proposed amendment to add a new 
paragraph G-S.9. to NIST Handbook 44.  Much of the discussion was on the checklist that had been reviewed and 
rejected by the Measuring Sector at their 2013 meeting.  Several Sector members stated they support the proposed 
amendment.  Mr. Keilty stated that he would like to see sealable parameters added to the measuring device portion 
of Publication 14 and to recommend the same thing to the other NTEP Sectors.  After much discussion and vigorous 
debate on this proposed new paragraph, there was not agreement on what change constitutes a “metrologically 
significant change to the software” and what change was simply an update.  It was not clear how this proposal would 
apply to software that does not currently separate metrologically significant and non-metrologically significant 
portions within itself.  The Measuring Sector also discussed that this be added to the list of sealable parameters, but 
was advised that the Software Sector does not view a software update as a sealable “parameter” or a “feature.”  The 
Measuring Sector is amenable to adding this to the table, but recognized concerns about the terminology. (See the 
Measuring Sector’s 2014 meeting summary for additional details.) 

An excerpt from the Software Sector’s 2014 Meeting Summary, Item 3 Software Protection/Security is included in 
Appendix A; complete copy of that summary is available from the NCWM website at:  

http://www.ncwm.net/resources/dyn/files/1296056z19618afb/_fn/14_Software_Final_Meeting_Summary.pdf 
 
Discussion and Decision:  The Measuring Sector deferred discussion of this item to a joint meeting with the 
Software Sector on the second day of its meeting, September 16, 2015.  The discussion and conclusions for this item 
are found in the summary of the Software Sector. 
 

3. Software Maintenance and Reconfiguration 

Source:   
NTEP Software Sector 

Recommendation:  The Measuring and the Software Sectors conducted a joint meeting on September 16, 2015.  
The Measuring Sector was asked to revisit this issue and discuss any alternative proposal(s) from manufacturers to 

http://www.ncwm.net/resources/dyn/files/1296056z19618afb/_fn/14_Software_Final_Meeting_Summary.pdf
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add language into NCWM Publication 14 on how to secure their software.  No specific recommendations were 
provided by Measuring Sector members or the Software Sector prior to this joint meeting. 
   
Background:  The Software Sector posed the following question to the Measuring Sector in 2013, “After the 
software is completed, what do the manufacturers use to secure their software?”  At the 2013 Measuring Sector 
meeting, proposals were discussed and debated to address this issue.  The Sector rejected the proposals; however, 
manufacturers committed to studying the issue and bringing back alternative(s) to the 2014 Sector meeting.  See the 
2013 NTEP Measuring Sector meeting summary for additional details. 
 
2014 Software Sector: 
Following a joint meeting of the Weighing and Software Sectors in August 2014, the Software Sector discussed the 
issue of “Software Maintenance and Reconfiguration” and revised the wording of a proposed paragraph G-S.9. to 
reflect concerns raised by other Sectors and interested parties.  [Note that, at its 2014 meeting, the Measuring Sector 
discussed the proposed new paragraph G-S.9. in conjunction with the agenda item titled “Software 
Protection/Security” (see Agenda Item 2 above for comments and discussion on this proposal).] 
 
The Software Sector proposed the following paragraph be added to the General Code of NIST HB 44: 
 

G-S.9. Metrologically Significant Software Updates. - A software update that changes the 
metrologically significant software shall be considered a sealable event. 

 
At its 2014 meeting, the Software Sector stated it felt that explicitly requiring the metrologically significant software 
to be given at least the same level of protection as metrologically significant parameters is the best approach. The 
Software Sector looks forward to feedback from the S&T Committee and other Sectors on this proposed change. 
The Software Sector still would like to consider the issue of audit trail protection; there is some doubt as to whether 
the existing language is sufficient as it does not address the integrity of the audit trail during a software update, etc. 

2014 Measuring Sector: 
At its 2014 meeting, the Measuring Sector was asked to discuss any alternative proposal(s) from manufactures 
to add language into NCWM Publication 14 on how to secure their software.  The Measuring Sector discussed 
this item and reviewed Appendix B; NTEP Measuring Sector 2014 Agenda, Software Maintenance and 
Reconfiguration, Excerpts from 2013 Measuring Sector Summary.  However, no alternatives were brought forth, nor 
were there any alternatives provided by the Software Sector. (See the Sector’s 2014 meeting summary for details.) 

An excerpt from the Software Sector’s 2014 Meeting Summary, Item 4 Software Maintenance and Reconfiguration 
is included in Appendix B; complete copy of that summary is available from the NCWM website at:  

http://www.ncwm.net/resources/dyn/files/1296056z19618afb/_fn/14_Software_Final_Meeting_Summary.pdf 
 
Discussion and Decision:  The Measuring Sector deferred discussion of this item to a joint meeting with the 
Software Sector on the second day of its meeting, September 16, 2015.  The discussion and conclusions for this item 
are found in the summary of the Software Sector. 
 

4. Transfer Standards Testing - NIST HB 44 Section 3.32. LPG & NH3 Liquid-Measuring 
Devices Code and Section 3.37. Mass Flow Meters Code.  

Source:  Michael Keilty, Endress + Hauser Flowtec AG; [2014 NCWM S&T Item 332-2 (D)] and [2014 NCWM 
S&T Item 337-3 (D)] 
 
Recommendation:  The Sector was asked to provide input on two proposals being developed by Mr. Michael 
Keilty (Endress + Hauser Flowtec AG).  These items appeared on the 2014 NCWM S&T Agenda as Items 332-3 
and 337-3 and have been carried over on the S&T Committee’s agenda as “Developing” Items.  These proposals 
recognize the use of “transfer standards” in field testing of LPG & NH3 Liquid-Measuring Devices and Mass Flow 
Meters. 

http://www.ncwm.net/resources/dyn/files/1296056z19618afb/_fn/14_Software_Final_Meeting_Summary.pdf
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Amend NIST Handbook 44 LPG and Anhydrous Ammonia Liquid-Measuring Devices as follows:  
 

N.3. Test Drafts. –  
 
N.3.1 Minimum Test - Test drafts should be equal to at least the amount delivered by the device 
in one minute at its normal discharge rate.  
(Amended 1982) 
 
N.3.2. Transfer Standard Test. – When comparing a meter with a calibrated transfer 
standard, the test draft shall be equal to at least the amount delivered by the device in 2 
minutes at its maximum discharge rate.   

Amend NIST Handbook 44 Mass Flow Meters Code as follows:  
 

N.3. Test Drafts. –  
 
N.3.1 Minimum Test - Test drafts should be equal to at least the amount delivered by the device 
in one minute at its normal discharge rate.  
(Amended 1982) 
 
N.3.2. Transfer Standard Test. – When comparing a meter with a calibrated transfer 
standard, the test draft shall be equal to at least the amount delivered by the device in 2 
minutes at its maximum discharge rate. 

 
Background:  At its 2014 meeting, the Measuring Sector was asked to discuss and comment on two proposals that 
were submitted to the four regional weights and measures associations in Fall 2014.  These proposals would amend 
NIST Handbook 44, LPG and Anhydrous Ammonia Liquid-Measuring Devices and Mass Flow Meters codes, Notes 
section, Test Drafts, to allow transfer standards (master meters) to test and place into service.  The Sector thoroughly 
discussed and vetted this item.  There was extensive discussion about the transfer standard (also referred to as a 
“master meter”) itself, such as:  

• The need for the master meter to be a superior standard to the meter being examined;  
• Verification procedures including the proper reference weighing device’s capacity and division size; 
• The need to maintain control charts on the master meter;  
• Frequency of re-verification for the master meter;  
• The need to develop NIST Handbook 105 series specifications, test procedures, and tolerances for “master 

meters;” 
• Development of criteria and the ability of the master meter to assure legal traceability; and 
• Training staff in the correct use of master meters in field applications; etc. 

 
The Sector agreed that transfer standards are valuable in verifying measuring systems that are not readily tested with 
conventional test methods.  Examples include measuring systems used to measure products such as CNG, LNG, 
viscous products, corrosive products, and other products whose physical properties create challenges in testing.  The 
Sector supported moving these proposals forward as “Voting” items. 
 
At the 2015 NCWM Interim and Annual Meetings, the S&T Committee discussed both of the proposals in the 
“Recommendation” as a single item.  The Committee heard comments from the submitter along with a list of 
benefits to using a master meter as the standard in testing meters used in applications to measure CNG, LNG, and 
LPG in comparison to using volumetric or gravimetric standards.  The Committee also heard a number of 
comments, which were reiterated and summarized at its 2015 Annual Meeting regarding additional issues that must 
be carefully considered. 
 



2015 NTEP Measuring Sector 
Summary-Rev 11-5-15 

Page 8 of 34 

At the 2015 NCWM Annual Meeting, the Committee noted that, with regard to the relative accuracy of a particular 
test standard, the Fundamental Considerations in NIST HB 44 Section 3.2. Tolerances for Standards specify that 
when a standard is used without correction its combined error and uncertainty must be less than 1/3 of the applicable 
tolerance.  Some of the other factors include demonstrated reliability of the device over time; device repeatability; 
how well it duplicates actual use; existence of documentary standards for the test equipment; availability of 
equipment and facilities within a state laboratory to test the equipment; and whether training has been provided for 
the laboratory staff, field officials, and users of the equipment.  These and other factors were raised by others during 
the Committee’s open hearings. 
 
NIST OWM established a U.S. National Work Group to examine alternative test methods.  A subgroup within that 
USNWG is presently working to establish uncertainties for selected different test methods. OWM has circulated a 
draft document with guidelines for collecting test data within this subgroup; once finalized, this document might be 
useful in collecting such data on the use of other types of standards.  Currently, there are no representatives on the 
subcommittee to review factors that affect the uncertainties of measurements using master meters.  However, several 
members of the larger work group have expressed interest in developing standards and test procedures for master 
meters in some applications.  Should industry want to pursue recognition of master meters, test data may be needed 
to determine whether or not this is a viable method and the OWM guidelines might be used for this purpose.  
Collecting data to assess the test uncertainties associated with using master meters would provide useful information 
on the potential use of transfer standard meters (master meters) for field testing.  
 
With regard to the specific language in the proposed new paragraph N.3.2. Transfer Standard Test, the Developer 
may wish to consider eliminating the phrase “test draft” and replacing it with the phrase “delivered quantity” as 
shown in the alternative version below.  This change would be consistent with changes made in 1996 to LMD Code 
requirements for test drafts to better allow for the use of alternative test methods such as small volume provers. 
 

N.3.2. Transfer Standard Test. – When comparing a meter with a calibrated transfer standard, the 
delivered quantity shall be equal to at least the amount delivered by the device in two minutes at its 
maximum discharge rate.   

  
Ms. Kristin Macey (CA) commented that if the proposal were adopted, it would allow use of a transfer standard and 
California would not be able to fully support it.  She noted that the State of California had completed some 
comparison testing using the following different test methods: “pressure volume temperature,” “gravimetric,” and 
“master meter.”  Of the three methods compared, the master meter performed worst.   
     
Several regulatory officials and one industry representative commented in support of the continued development of 
the two items.  That industry representative also noted that the HB 44 definition of “transfer standard” needs to be 
expanded.   
 
Mr. Keilty, in response to Mrs. Butcher’s and Mr. Oppermann’s comments, stated that he agreed completely.  
Adding the paragraph to these two codes is a step towards allowing the use of transfer standards and it’s understood 
that there’s a number of things that would need to be in place in order that they be considered suitable for use in 
testing.  He further noted that a change to the tolerances in these two codes is not being proposed. 
 
The Committee agreed this item has merit and recommends the submitter of these items work with OWM by 
providing data for the WG to consider in determining the suitability of the master meter transfer standard as a 
standard in testing another device. 
 
See the S&T Committee’s 2015 Interim and Final Reports for additional details and regional association comments. 
 

Discussion:   Technical Advisor, Tina Butcher, introduced the item, noting that it appears on the NCWM S&T 
Committee’s agenda as a Developing Item.  The submitter, Mr. Keilty, is looking for additional input to assist in the 
item’s development.  Mr. Keilty noted that transfer standards are addressed in some Handbook 44 measuring codes 
such as the Cryogenic LMD Code, but not in the LPG & NH3 Code or Mass Flow Meters Code.  Providing 
recognition of this testing method in those two codes would assist manufacturers and jurisdictions who might want 
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to use these types of test methods to facilitate testing.  He noted that there has been a significant increase in the 
interest of using “master meters” as transfer standards for testing devices such as CNG metering systems. 

Mr. Randy Moses (Wayne Refueling) noted that procuring appropriate test equipment when type evaluating or field 
testing CNG metering systems can be challenging.  It is difficult to find a scale with an appropriate capacity and 
division size and the environmental conditions (wind and vibrations) make it difficult to test systems gravimetrically 
in the field.  Additionally, venting of a test tank during CNG testing poses its own problems with regard to safety 
and environmental issues.  The use of master meters is particularly appealing in these applications.  Sector members 
noted that testing of hydrogen metering systems gravimetrically is even more challenging given the extremely light 
net loads involved. 

Mr. Keilty inquired whether or not Measurement Canada has considered the use of master meters.  Luciano Burtini 
(Measurement Canada) noted that they have the same concerns and the department that addresses CNG metering in 
Canada has been approached with similar requests to use master meters.  Measurement Canada doesn’t typically 
allow master meters in conventional applications, but they may be allowed in special cases where there are special 
challenges such as accessibility or high flow rates. 

Mrs. Butcher reiterated points made during the 2014 Sector meeting and noted that these same points were raised 
during NCWM meetings by her and others.  She noted that the use of master meters is a topic of great interest to 
many weights and measures jurisdictions and industry, particularly in applications where the product is caustic or 
corrosive or poses safety concerns; flow rate is such that conventional proving may not be practical or even 
available; environmental factors such as wind and vibration make other methods difficult; etc.  Mr. Keilty concurred 
with these comments acknowledged that there are many provisions that need to be in place in order to recognize 
such standards, but he also noted that one of the necessary components is to ensure that NIST Handbook 44 would 
support these devices once the other provisions have been addressed. 

One question raised during the discussion was the origin/purpose of the two-minute minimum specified in the 
proposed paragraph titled “Transfer Standard Test.”   Mr. Keilty noted that the two-minute reference mirrors similar 
language in existing Handbook 44 paragraphs that reference transfer standard and may also mirror an OIML 
recommendation, but he has no objection to a proposal to modify this value if appropriate.  Several Sector members 
discussed specific procedures used for testing CNG Metering systems and noted that the NIST Examination 
Procedure Outline specifies specific sizes of test drafts duplicating a fill starting with cylinders filled to 1/3, 2/3, and 
full capacity. 

Dmitri Karimov (LC) questioned whether there was an intend to limit requirements for CNG metering to the Mass 
Flow Meters Code to which Mr. Keilty responded there was no intent to impose such a limitation.  Mr. Karimov 
noted that it seems a bit unbalanced to address this only in select codes and suggested consideration be given as to 
whether or not similar language would be appropriate for other codes such as the VTM Code. 

While resources are extremely limited with OWM’s Legal Metrology Devices Program, Mrs. Butcher noted that 
OWM hopes to assist jurisdictions in assessing the appropriateness of alternative methods of testing metering 
systems.  Some work is being done through the NIST USNWG on Alternative Test Methods, including the 
development of guidelines that could be used by a jurisdiction assessing the suitability of a given test method and in 
ensuring that provisions needed to ensure NIST traceability have been addressed.  Mrs. Butcher noted that another 
aspect of assessing a given test method is to ensure that its combined error and uncertainty are less than 1/3 of the 
applicable tolerance (in addition to other provisions outlined in Handbook 44 Appendix A Fundamental 
Considerations).  She also noted that in the Carbon Dioxide Liquid-Measuring Devices Code that a larger tolerance 
is allowed for tests using a transfer standard.  This recognizes that, if the test method is contributing additional error 
and/or uncertainty to the process, this should not detract from the tolerance permitted for the metering system under 
test.  Thus, another component of assessing the suitability of a given test method is an uncertainty analysis. 

The NTEP Laboratories noted that they are often faced with the question of whether or not a test method proposed 
by a manufacturer for use during type evaluation is appropriate.  Mr. Roach stated that there need to be some kind of 
guidelines for transfer standards and what additional provisions would be required in order to ensure traceability to 
NIST.  Several Sector members expressed interest in working together to identify such guidelines for review by the 
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Sector.  Mr. Buttler developed some criteria that might be used as a starting point and offered to work with others 
who are interested. 

Mr. Keilty expressed appreciation to the Sector for the discussion on this issue and the comments shared.  He 
indicated he believes this discussion is a good start to further work to develop this issue and looks forward to 
working with others who may want to develop proposed guidelines for selecting test methods during NTEP testing. 

Decision:  After lengthy discussion on this issue, the Sector did not reach any conclusions on this proposal to share 
with the submitter or with the S&T Committee.  The Sector reiterated points made during its 2014 meeting (see 
“Background” section earlier in this item)  Additionally, while the Sector does not have specific recommendations 
regarding the proposal, the following “observations” might be useful for further work on this issue. 

• The use of master meters has particular appeal for use in testing devices such as CNG metering systems 
where factors such as product type, safety, environmental factors, and the availability of equipment pose 
special challenges. 

• Use of gravimetric testing for CNG has been reported to pose challenges such as returning/disposing of 
product; procuring a suitable scale and test tank; and controlling environmental influences that may affect 
testing results. 

• Field standards must comply with the general criteria in NIST Handbook 44, Appendix A, Fundamental 
Considerations includes general criteria for field standards. 

• Recognition of transfer standards in NIST Handbook 44 does not, by itself, ensure recognition or 
acceptance of these devices as an acceptable test method. 

• Specific types of field standards do not have to be specifically identified in NIST Handbook 44 in order for 
a weights and measures jurisdiction to recognize their use in testing measuring devices. 

• Additional provisions must be in place to ensure traceability of measurements using a transfer standard as 
an official test method.  Examples include documentary standards for the field standard (e.g., NIST 
Handbook 105 applicable to the standard); training for laboratory metrologists in the testing of the field 
standard; control procedures to ensure continued performance of the transfer standard; training of field staff 
in the use of the transfer standard; and control procedures for maintaining the master meter. 

• A master meter must perform better than the meter under test. 

The Sector noted that the selection of appropriate test methods for type evaluation is an issue that is often faced by 
NTEP evaluating laboratories.  The Sector agreed that guidelines on determining an appropriate test method(s) for 
an evaluation would be helpful to both the laboratories and manufacturers.  Several Sector members including the 
following expressed an interest in working together to develop such guidelines for inclusion in Publication 14: 

Marc Buttler, Emerson Process Management/Micro Motion 
John Roach, CA Division of Measurement Standards 
Michael Keilty, Endress + Hauser Flowtec AG, USA 
Tina Butcher, NIST OWM 

 
This subgroup agreed to bring any recommendations it develops back to the Sector at its 2016 meeting as a 
carryover item, either as part of the H44 item or as a separate item for type evaluation criteria. 



2015 NTEP Measuring Sector 
Summary-Rev 11-5-15 

Page 11 of 34 

New Items: 

5. Recommendations to Update NCWM Pub 14 to Reflect Changes to NIST HB 44. 

Source: NCWM S&T Committee 
 
Background:   
At its 100th meeting, the National Conference on Weights and Measures (NCWM) adopted the following items that 
will be reflected in the 2016 Edition of NIST Handbook 44.  These items were included on the Sector’s agenda to 
inform the Measuring Sector of the NCWM actions and recommend corresponding changes to NCWM Publication 
14. 

A. Section 3.30. Liquid-Measuring Devices Code, Table S.2.2. Categories of Device and Methods of 
Sealing 

Background:  At the 2015 NCWM Annual Meeting, the “Methods of Sealing” section for Category 3 
devices in Table S.2.2. was modified as shown below: 

Table S.2.2. 
Categories of Device and Methods of Sealing 

Categories of Device   Methods of Sealing 

Category 1:  No remote configuration capability. Seal by physical seal or two event counters:  one for 
calibration parameters and one for configuration 
parameters. 

Category 2:  Remote configuration capability, but access 
is controlled by physical hardware. 

 

The device shall clearly indicate that it is in the remote 
configuration mode and record such message if capable 
of printing in this mode or shall not operate while in this 
mode. 

[The hardware enabling access for remote 
communication must be on-site.  The hardware must be 
sealed using a physical seal or an event counter for 
calibration parameters and an event counter for 
configuration parameters.  The event counters may be 
located either at the individual measuring device or at 
the system controller; however, an adequate number of 
counters must be provided to monitor the calibration and 
configuration parameters of the individual devices at a 
location.  If the counters are located in the system 
controller rather than at the individual device, means 
must be provided to generate a hard copy of the 
information through an on-site device.]* 

[*Nonretroactive as of January 1, 1996] 
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Category 3:  Remote configuration capability access may 
be unlimited or controlled through a software switch 
(e.g., password). 

[Nonretroactive as of January 1, 1995] 

The device shall clearly indicate that it is in the remote 
configuration mode and record such message if capable 
of printing in this mode or shall not operate while in this 
mode. 

[Nonretroactive as of January 1, 2001 

An event logger is required in the device; it must include 
an event counter (000 to 999), the parameter ID, the date 
and time of the change, and the new value of the 
parameter.  A printed copy of the information must be 
available on demand through the device or through 
another on-site device.  The information may also be 
available electronically. The event logger shall have a 
capacity to retain records equal to 10 times the number 
of sealable parameters in the device, but not more than 
1000 records are required.  (Note:  Does not require 
1000 changes to be stored for each parameter.) 

[Nonretroactive as of January 1, 1995] 
(Table Added 1993) (Amended 1995, 1998, 1999, and 2006, and 2015) 

 
On a Category 3 device, the event log must be available through the device or through another device on 
site.  The requirement to make this information available in printed or hard copy form has not changed.  
However, the language was refined to recognize that some systems may, in addition, be able to provide this 
information electronically.  Some inspectors (or device owners) may find the electronic form to be a 
convenient way of receiving and viewing the information and, while a printed copy is still required to be 
made available at a minimum, this change recognizes that some systems may provide both forms. 

Recommendation:  As a result of the changes to Table S.2.2., the Sector was asked to recommend the 
following changes to NCWM Publication 14.  In the process of reviewing Pub 14 to identify necessary 
changes, several editorial changes to referenced appendices were also identified by the technical advisor. 

Page LMD-42, Code Reference S.2.2.: 

9. Measuring Elements 

Code Reference: S.2.2. Provision for Sealing 

Measuring elements shall be designed with adequate provisions to prevent changes from being made 
to the measuring element or the flow rate control (if the flow rate control affects the accuracy of 
deliveries) without evidence of the change being made. These provisions can be an approved means 
of security (e.g., data change audit trail) or physically applying a security seal which must be broken 
before adjustments can be made. When applicable, the adjusting mechanism shall be readily 
accessible for the purposes of affixing a security seal. 

1.1. A measuring element shall have provisions for either:  
1.1.1. Applying a physical security seal. OR  Y        
1.1.2. An approved means of security (e.g., data change audit trail) so that no 

changes may be made to its adjustable components. 
 Y        

1.2. Any adjustable element controlling the delivery rate shall provide for sealing or other 
approved means of security (e.g., data audit trail) if the flow rate affects the accuracy 
of deliveries. 

 Y        

1.3. When applicable, the adjusting mechanism shall be readily accessible for the 
purposes of affixing a security seal. 

 Y        

1.4. Audit trails shall use the format set forth in the Common and General Code Criteria 
section of this checklist (Code Reference G-S.8) and in Appendix A, Audit Trail 

 Y        
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Checklist for Liquid Measuring DevicesPhilosophy for Sealing, and Appendix 
B, Requirements for Metrological Audit Trails. 

1.5. Retail motor fuel dispensers with remote configuration capabilities shall be sealed 
according to Table S.2.2. in Appendix A, Philosophy for Sealing, and Appendix 
B, Minimum Requirements for Metrological Audit Trails for Liquid Measuring 
Devices and under the "Common and General Code Criteria" section of this 
checklist. 

 Yes   No   N  

 

 

Appendix B – Requirements for Metrological Audit Trails, Modify Category 3 requirements as 
follows: 

Category 3. 
A device that allows virtually unrestricted access to configuration parameters or calibration 
parameters, or has remote configuration or calibration capability, must have an event logger as its 
minimum form of the audit trail. All devices with remote configuration capability manufactured after 
January 2005 must comply with the sealing requirements of Category 3. 

An event logger contains detailed information on the parameters that have been changed and 
documents the new parameter values. An event logger requires a significant amount of memory; 
however, it is anticipated that any device to which unrestricted access is given, will be part of 
sophisticated measurement process that will have considerable memory available. A centralized audit 
trail may be used, but additional criteria apply. 

Liquid Measuring Devices Code: S.2.2.  Provision for Sealing 
Adequate provision shall be made for an approved means of security (e.g., data change audit trail) or 
physically applying security seals in such a manner that no adjustment may be made of: 

a. Any measurement element. OR 
b. Any adjustable element for controlling delivery rate when such rate tends to affect the accuracy 

of deliveries. When applicable, the adjusting mechanism shall be readily accessible for purposes 
of affixing a security seal. 

c. Audit trails shall use the format set forth in Table S.2.2. [Non-retroactive and enforceable as of 
January 1, 1995.] (Amended 1991, 1993, and 1995, and 2015) 

 

 

Modify Category 3 of Table S.2.2. Categories of Device and Methods of Sealing in Appendix B as 
follows: 

Category 3:  Remote configuration capability 
access may be unlimited or controlled through a 
software switch (e.g., password). 

The device shall clearly indicate that it is in the 
remote configuration mode and record such 
message if capable of printing in this mode or shall 
not operate while in this mode. 

 

An event logger is required in the device; it must 
include an event counter (000 to 999), the parameter 
ID, the date and time of the change, and the new 
value of the parameter.  A printed copy of the 
information must be available on demand through 
the device or through another on-site device.  The 
information may also be available electronically. 
The event logger shall have a capacity to retain 
records equal to 10 times the number of sealable 
parameters in the device, but not more than 1000 
records are required. 
 
Note:  Does not require 1000 changes to be stored 
for each parameter. 
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Discussion:  The Sector reviewed this item, but there were no comments or discussion. 
 
Decision:  The Sector agreed to recommend to the NTEP Committee that the changes outlined in the 
Recommendation above be incorporated into the next edition of NCWM Publication 14. 
 

B. Appendix D – Definitions; Definition of “Point-of-Sale System.” 

Background:  At the 2015 Annual Meeting, the NCWM adopted the following changes to the definition 
for “point-of-sale system.” 

point-of-sale system. – An assembly of elements including a weighing or measuring element, an 
indicating element, and a recording element (and may also be equipped with a “scanner”) used to 
complete a direct sales transaction.  The system components, when operated together must be 
capable of the following:  
 1.  determining the weight or measure of a product or service offered;  
 2.  calculating a charge for the product or service based on the weight or measure and 

an established price/rate structure;  
 3.  determining a total cost that includes all associated charges involved with the 

transaction; and 
 4  providing a sales receipt. 
(Amended 2015) 

 
There are multiple references to the term “point-of-sale system” in NCWM Pub 14 in both the LMD 
Checklist and the Retail Motor-Fuel Dispensers Interfaced with Electronic Cash Registers Checklist.  
However, the definition itself does not appear in these documents and the modifications to the definition 
outlined above do not appear to impact these checklist references. 

Recommendation:  No action was requested of the Sector on this item.  This item was included to update 
Sector members on changes to Handbook 44 and make them aware of changes that might affect how the 
term “point-of-sale system” is interpreted. 

Discussion:  The Sector reviewed this item, but there were no comments or discussion. 
 
Decision:  The Sector agreed to recommend to the NTEP Committee that the changes outlined in the 
Recommendation above be incorporated into the next edition of NCWM Publication 14. 

 

6. G-S.8.1. Multiple Weighing or Measuring Devices that Share a Common Provision for 
Sealing, Update to NCWM Pub 14 Liquid-Measuring Devices (LMD) Checklist. 

Source: NTEP Measuring Sector Technical Advisor, Tina Butcher 

Background:  Even before the adoption of paragraph G-S.8.1. in 2007, the Liquid-Measuring Devices (LMD) Code 
included a paragraph “S.2.2.1. Multiple Measuring Devices with a Single Provision for Sealing” that required 
changes to adjustments of any measuring element to be individually identified.  When paragraph G-S.8.1. was added 
to the General Code as nonretroactive paragraph (effective 2010), a note was added to LMD Code paragraph 
S.2.2.1. indicating that paragraph S.2.2.1. would be deleted in 2010.  Although LMD Code paragraph S.2.2.1. was 
removed from HB 44 in 2010, the corresponding references in Publication 14 were not removed. 

Recommendation:  The Sector was asked to recommend that NCWM Pub 14 Code Reference S.2.2.1 and its 
accompanying note be modified as follows.  (See Pub 14 page LMD-42) 
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Code Reference: S.2.2.1. Multiple Measuring Devices with a Single 
Provision for Sealing G-S.8.1 Multiple Weighing or Measuring Elements 
that Share a Common Provision for Sealing. 

9.6 A change to the adjustment of any measuring element shall be 
individually identified. 

 Yes   No   N/A 

Note: Examples of acceptable identification of a change to the adjustment 
of a measuring element include but are not limited to: 

a. A broken, missing, or replaced physical seal on an individual 
measuring element. 

b. A change in a calibration factor for each measuring element. 
c. Display of the date of or the number of days since the last calibration 

event for each measuring element. 
d. A counter indicating the number of calibration events per measuring 

element. 
Note: S.2.2.1. will be removed in the 2010 edition of NIST Handbook 44 when 
General Code paragraph G S.8.1. Multiple Weighing or Measuring Elements 
with a Single Provision for Sealing becomes effective. 

 
Discussion:  Technical Advisor, Tina Butcher, noted that this item is proposed to correct an apparent oversight in 
the LMD checklist in Publication 14.  When paragraph S.2.2.1. Multiple Measuring Devices with a Single Provision 
for Sealing was removed from the NIST Handbook 44 LMD Code in 2010, the corresponding paragraph and note in 
the LMD checklist should have been deleted.  There was limited discussion on this item.  Several sector members 
commented that this is primarily a “housekeeping” item to correct an apparent oversight in the checklist. 
 
Decision:  The Sector agreed to recommend to the NTEP Committee that the changes outlined in the 
Recommendation above be incorporated into the next edition of NCWM Publication 14. 
 

7. Vehicle-Tank Meters – Corrections to ATC Tolerances in NCWM Pub 14 

Source: CDFA Division of Measurement Standards (DMS), John Roach and Dan Reiswig 

Recommendation:  Modify LMD Checklist Field Evaluation and Permanence Test Section C as follows: 

C. Field Evaluation and Permanence Test for Vehicle-Tank Meters- (Except for LPG, 
Cryogenic and CO2 Meters)  
 
The following tests are considered to be appropriate for vehicle-tank metering systems: 
 
• Four test drafts at each of five flow rates.  
• One vapor or air eliminator (product depletion) test.  
 
Note: The normal test of a measuring system shall be made at the maximum discharge rate that may be 
anticipated under the conditions of the installation. Any additional tests conducted at flow rates down to 
and including one-half of the sum of the maximum discharge flow rate and the rated minimum discharge 
flow rate shall be considered normal tests. (Code reference N.4.1.)  
 
Only one meter is required for the initial test, and after the test, the meter will be placed into service for the 
permanence test. The minimum throughput criterion for these meters is the maximum rated flow in units 
per minute x 2000. 
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Following the period of use, the tests listed above are to be repeated. All results within the range of flow 
rates to be included on the Certificate of Conformance (CC) must be within the applicable tolerances. 
Extended flow range testing performed at the manufacturer's discretion may be included on the CC 
provided the results are within the acceptable tolerances.  
 
Tests of Automatic Temperature Compensating Systems (Code Reference T.2.1.)  
 
The difference between the meter error (expressed as a percentage) for results determined with and without 
the automatic temperature-compensating system activated shall not exceed: 
 

a. 0.4 0.2% for mechanical automatic temperature-compensating systems. AND  
 

b. 0.2 0.1% for electronic automatic temperature-compensating systems.  
 
The delivered quantities for each test shall be approximately the same size. The results of each test shall be 
within the applicable acceptance or maintenance tolerance. 

Background:  In 2010, the NCWM adopted changes to NIST Handbook 44, Section 3.31. Vehicle-Tank Meters 
Code to revise the tolerances applicable to tests of the automatic temperature compensating system.  Changes were 
not made to corresponding references in the LMD Checklist and Publication 14 does not reflect the current 
tolerances specified in NIST Handbook 44.  The changes proposed in the “Recommendation” above will align the 
tolerances in Publication 14 with those in NIST Handbook 44. 

Discussion:  Technical Advisor, Tina Butcher, noted that this item is proposed by CDFA to correct an apparent 
oversight in the LMD checklist in Publication 14.  When the tolerances for testing automatic temperature 
compensation systems on vehicle-tank meters was modified in the NIST Handbook 44 Vehicle-Tank Meters Code  
2010, the corresponding tolerance reference in the LMD checklist should have been deleted.  There was limited 
discussion on this item.  Several sector members commented that this is primarily a “housekeeping” item to correct 
an apparent oversight in the checklist. 
 
Decision:  The Sector agreed to recommend to the NTEP Committee that the changes outlined in the 
Recommendation above be incorporated into the next edition of NCWM Publication 14. 
 

8. NCWM Pub 14, Technical Policy P. Turbine Meters with Both Vertical and Horizontal 
Orientation.   

Source:  CDFA Division of Measurement Standards (DMS) 

Recommendation:  The Sector was asked to consider the following changes to LMD Checklist Technical Policy 
Section P: 

P. Turbine Meters with both Vertical and Horizontal Orientation 

In addition to the Common General Code Criteria, Common Specific Code Criteria, and the Field Evaluation 
and Permanence Tests, the Committee noted that the following applies to tests of turbine meters, which can 
feature both vertical and horizontal orientation, and both directions of flow due to the effect on meter 
performance. 

For NTEP testing, at least one meter must be tested in each direction (vertical and horizontal) of orientation. If 
the meter may be installed in this manner, it must may be tested in both directions and with the meter flow in 
both directions. 

Background:  Mr. John Roach (CDFA Division of Measurement Standards) questioned the language in NCWM 
NTEP Publication, Technical Policy P. Turbine Meters with both Vertical and Horizontal Orientation.  He expressed 
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concern that the way it is currently written, these meters are required to be tested in both vertical orientations.  Mr. 
Roach proposed the changes outlined in the “Recommendation” above to address these concerns. 

Discussion:  The Sector discussed ways in which meter orientation and direction of flow have the potential to affect 
measurement accuracy and performance for turbine meters.  Mr. Roach summarized his concerns and the situation 
which gave rise to his concerns about the current language in NCWM Pub 14 Technical Policy P. 

Technical Advisor, Tina Butcher (NIST OWM), noted that this paragraph was added to NCWM Publication 14 
following discussions at the Sector’s January 1989 meeting.  At that meeting, the Sector agreed to the following: 

“The orientation of the meter in its installation and the direction of product flow can have an effect on meter 
performance.  The effects of gravity can alter the meter’s ability to perform properly.  The Committee 
recommends that a turbine meter be tested in both directions (vertical and horizontal) of installation if it may 
be installed in both directions and with meter flow in both directions if it is used in this manner.  It is thought 
that the positions between the vertical and horizontal will not vary significantly from the results obtained in 
these two positions.” 

The Sector discussed aspects of meter installation, noting both meter “orientation” and “direction of product flow” 
can have an effect on meter performance for some designs of meters.  The Sector acknowledged that not all meters 
are designed to be used in both horizontal and vertical orientations; likewise, not all meters are designed or intended 
to be used in multiple directions of flow.  However, if a meter is intended to be used in more than one orientation 
and/or in more than one direction of flow the Sector agreed that performance under those different conditions must 
be verified through testing during type evaluation.  The Sector agreed that the Technical Policy in Pub 14 needs to 
be clarified to require testing to verify performance only in the orientation(s) and flow direction(s) intended by the 
manufacturer and to clarify that meter “orientation” is a separate variable from meter “direction of flow.” 

Some Sector members felt that limitations of installation with regard to orientation or direction of flow should be 
marked on the meter and specific, corresponding marking requirements be added to NIST Handbook 44.  However, 
the consensus was that including the information on the CC for the meter was sufficient and would be an effective 
way to address any limitations that must be addressed in specific installations. 

Decision:  The Sector agreed to recommend that the following changes be made to Section P. of the Technical 
Policy in NCWM Publication 14. 

P. Turbine Meters with Both Vertical and Horizontal Orientation.   

In addition to the Common General Code Criteria, Common Specific Code Criteria, and the Field Evaluation 
and Permanence Tests, the Committee noted that the following applies to tests of turbine 
meters, which feature designed for use in both vertical and horizontal orientations, and/or in both directions 
of flow due to the effect on meter performance. 

For NTEP testing, at least one meter must be tested in each direction (vertical and horizontal) of 
orientation. If the of a meter that may be installed in multiple orientations (e.g., horizontal, vertical, or 
other), this manner, it at least one meter must be tested in both directions and with the meter flow in 
both directions.each orientation.  For meters that are designed as “bi-directional,” at least one meter 
must be tested in both directions of flow. 

Limitations in orientation or direction of flow must be addressed as follows: 

• Direction of flow (e.g., bi-directional or uni-directional) must be marked on the meter as well as 
listed in the Certificate of Conformance. 
 

• Limitations regarding the orientation (e.g., horizontal or vertical) must be specified in the 
Certificate of Conformance; however, these limitations are not required to be marked on the 
meter. 
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• In the case of a meter approved for use in other than a horizontal orientation, limitations 

regarding the upward/downward flow must be specified in the Certificate of Conformance; 
however, these limitations are not required to be marked on the meter. 

9. Expansion of NCWM Pub 14 LMD Technical Policy A, Test Location and CC Information.   

Source:  NTEP and NTEP Laboratories 

Recommendation:  Modify LMD Checklist Technical Policy A as follows: 

A. Type Evaluation Test Location, and Installations Criteria and Certificate of 
Conformance Information 

The manufacturer has the choice of submitting a meter or liquid measuring device to one of the 
following for National Type Evaluation Program (NTEP) evaluation: 

• A government laboratory 
• A field test 
• A manufacturer's laboratory 
A laboratory test alone may not be sufficient basis on which to issue a Certificate of Conformance 
(CC.)  The policies on product families, meter sizes, and flow rates listed on a CC apply regardless of 
where the meter is tested. Additional testing may be required based on these policies. 

 
Site Requirements - General 

Site requirements for tests to add new sizes to an existing CC:   

For tests of a meter size not previously covered on the CC (through testing or through the guidelines 
outlined for meter sizes paragraph E), the installation selected for test must achieve at least 80% of the 
meter's rated maximum flow rate.   

Site requirements to add new products to an existing CC: 

 If the size of meter selected for test was previously tested under the CC with another product, then 2.
there are no minimum requirements with respect to the flow rates to be achieved in the installation 
selected for testing.   

 If the size of meter selected for test was covered based on the guidelines outlined for meter sizes 3.
not previously tested under the CC with another product, then the installation selected for test must 
achieve at least 40% of the meter's rated maximum flow rate; otherwise, the site is inappropriate for 
type evaluation. 

To recognize that the maximum discharge flow rate developed by the measuring system will vary with 
each system, NTEP accepts a maximum discharge rate developed by a system as low as 50% of the 
rated maximum flow rate of the device. If the maximum flow rate achieved during and NTEP 
evaluation is less than 50% of the maximum flow rate marked on the device, NTEP will limit the 
maximum flow rate listed on the CC to 200% of the maximum flow rate achieved during the evaluation.  

The CC should include the following information: 

• Approved ranges and parameters (flow rates, viscosity / specific gravity, product family 
or families, sizes of meter, minimum measured quantity)) 

• Accuracy Class 

• Application (stationary, vehicle mounted, etc.) 

• Multi-point calibration (if applicable) 
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• Special restrictions (if applicable) 

• Operating instructions required to test or inspect the device 

• Conditions of testing (lab, field, manufacturer facility, etc.), test equipment used and 
other devices used in the system under test 

 
Background:  During the spring 2015 NTEP Measuring Laboratories Meeting, NTEP Laboratory representatives 
reviewed the information needed on an NTEP Certificate of Conformance.  NTEP Administration and NTEP 
evaluators agreed that it would be advisable to change to Pub 14.  The group reviewed a similar section in the 
weighing devices portion of Pub 14, Technical Policy A & B.  The group proposes expanding Technical Policy A. in 
Pub 14 to include pertinent information that should be included on NTEP Certificates of Conformance for Liquid 
Measuring Devices as shown in the “Recommendation” above. 

Discussion:  Mr. Truex related the discussions at the 2015 NTEP Laboratories Meeting and noted that the proposed 
changes are intended to help improve uniformity in CCs and help ensure that key information needed by the field 
official in verifying compliance of the device is readily available.  This information will also help provide guidance 
to manufacturers regarding the minimum information that needs to be included on a CC.  Additional information 
may be added to the CC at the discretion of the NTEP evaluator to help provide key information needed by field 
officials in inspecting and testing individual devices in the field. 

Decision:  The Sector agreed to recommend that the changes outlined in the “Recommendation” above be made to 
Section A. of the Technical Policy in NCWM Publication 14. 
 

10. Time-Out on Card-Operated Retail Motor-Fuel Dispensers.   

Source:  North Carolina Department of Agriculture and Consumer Services, Allen Katalinic 

Recommendation: The Sector was asked to consider proposing the following paragraph for inclusion in NIST 
Handbook 44 (and to specify “timeout” limits in NCWM Publication 14).  The proposed paragraph would limit the 
amount of time that a credit or debit card can remain authorized and help to avoid misuse by subsequent customers. 

S.X.X     Card-Operated Retail Motor Fuel Devices. – After accepting the card, if the device is not 
activated or there is no product flow within three minutes the transaction must be completed. Re-
authorization of the device must be performed before any product can be dispensed. If the time limit 
to deactivate the dispenser is programmable, it shall not accept an entry greater than three minutes. 
The 3-minute timeout shall be a sealable feature. 

Background: North Carolina reports a complaint in which an individual purchased fuel with a credit card and 
after the first customer drove away, the next vehicle received fuel on the first customer’s credit card.  While 
paragraph G-S.2.2. Facilitation of Fraud might be used to address the operation of the dispenser, a more specific 
requirement is needed to enable NTEP evaluators and inspectors to consistently apply appropriate requirements to 
the system. 

Section 39 of the “Additional Checklists and Test Procedures for Card-Activated Retail Motor-Fuel Dispensers” 
section of the NCWM Publication 14 LMD Checklist requires a dispenser that has been “authorized” with a credit or 
debit card  to “de-authorize” if the dispenser has not been turned on after a period of three minutes.  There are also 
provisions requiring “de-authorization” after the handle has been turned off after a delivery.  There is no time limit 
for de-authorization of the dispenser if the handle remains “on” after authorization with a card or if no product flows 
after a certain period of time after authorization. 

Several references to “time out” limits are found in measuring device codes in NIST Handbook 44.  The addition of 
similar requirements to address the use of credit and debit cards on retail motor-fuel dispenser would help to limit 
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misuse of cards.  North Carolina proposes that the Sector consider proposing a paragraph for addition to Handbook 
44 and adding more specific requirements to Publication 14 to address these concerns. 

Discussion:  Mr. Katalinic provided an overview of the complaint that prompted the proposal.  The Sector discussed 
the proposal at some length.  During the discussion, the Sector debated what terminology is most appropriate to use 
when referencing the process of authorizing a credit or debit card.  For example, should the reference be to the 
“authorization” or “activation” of the dispenser?  Likewise is the key issue the activation of the dispenser or the 
authorization of the card. 

Randy Moses (Wayne Fueling Systems) commented that these features are controlled through the point-of-sale 
(POS) system rather than the card reader in the dispenser.  The RMFD sends a signal to the POS and, if there is no 
information provided within a specified period of time, the POS de-authorizes the sale.  Mr. Moses also expressed 
concern about the maximum limit of three minutes, noting that for some applications such as filling of saddle tanks 
on large trucks, this limit may interfere with the transaction process. 

Adam Oldham (Gilbarco, Inc.) concurred that the payment terminal in the dispenser is a “dumb” card-reading 
device similar to what you would see in many retail locations.  The U.S. and Canada don’t presently have mandated 
pre-set minimum time limits for a “time-out” nor the provisions to seal or limit these settings.  He expressed 
concerns about requiring this to be a sealable feature.  Mr. Oldham also noted (and others agreed) that, if the time-
out feature is programmable, it should not have to be “sealable” if the maximum amount for which it can be 
programmed is equal to the maximum permissible time limit (e.g., 3 minutes in the current proposal).  One 
additional question that needs to be addressed is whether or not this proposed requirement would also apply to cash-
activated dispensers. 

Mr. Truex commented that the underlying issue for this proposal is that if a dispensing system allows a customer’s 
card to be authorized and that authorization is allowed to remain open for an indefinite period of time, this can 
facilitate fraud.  Without a paragraph such as the one proposed, it would be covered under General Code paragraph 
G-S.2. Facilitation of Fraud.  Mr. Truex noted that this may become an emotional issue and subject to considerable 
debate in the open hearings of the regional weights and measures associations and the NCWM. 

After additional debate and proposed modifications to the proposed language, the Sector developed an alternative 
version of the proposal which members felt was more appropriate with regard to terminology. 

Decision:  The Sector supports the submission of a proposal to add agreed to recommend the following, modified 
version of the proposal when this proposal is presented to the regional associations and national S&T (by NC): 
 

S.X.X     Card-Operated Retail Motor Fuel Devices. – Within three minutes after the card has been 
accepted and the device has been authorized, if the device is not activated or there is no initial 
product dispensed, the device must de-authorize.  Re-authorization of the device must be performed 
before any product can be dispensed.  If the time limit to de-authorize the device is programmable, it 
shall not accept an entry greater than three minutes. 

 

11. NIST HB 44 Appendix D – Definitions; Remote Configuration Capability.   

Source: 2015 NCWM S&T Committee (2012 Grain Sector; 2015 NIST OWM) [2014 S&T Item 360-2 (D)] 
 
Recommendation:  The Sector was asked to provide input on the development of requirements to address devices 
which are remotely configured using removable digital storage devices.  This item is still under development.  
However, NIST OWM is seeking preliminary feedback on a proposed addition to the General Code and 
accompanying requirements in the specific codes which would state that sealing requirements for such devices are 
as outlined in this new General Code paragraph.  The proposed General Code paragraph appears below and is 
followed by an example (based on the Scales Code) of how this requirement might appear in the specific codes. 
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 Add the following new paragraph to Section 1.10 General Code: 
 

G-S.8.2. Devices Adjusted Using Removable Digital Storage Device. - For devices in which the 
configuration or calibration parameters can be changed by use of a removable digital storage device, 
such as a secure digital (SD) card, USB flash drive, etc., security shall be provided by use of an event 
logger in the device.  The event logger shall include an event counter (000 to 999), the parameter ID, 
the date and time of the change, and the new value of the parameter.  A printed copy of the 
information must be available on demand through the device or through another on-site device.  In 
addition to providing a printed copy of the information, the information may be made available 
electronically.  The event logger shall have a capacity to retain records equal to 10 times the number 
of sealable parameters in the device, but not more than 1000 records are required.  (Note:  Does not 
require 1000 changes to be stored for each parameter.) 

 Modify the sealing requirements in Section 2.20. Scales Code as follows: 
S.1.11. Provision for Sealing. 
 

S.1.11.1 Devices Adjusted Using a Removable Digital Storage Device. - For those devices adjusted 
using a removable digital storage device, G-S.8.2. applies. 
 
S.1.11.2 All Other Devices.- Except on Class I scales and devices specified in S.1.11.1. the following 
provisions for sealing applies:  

 
(a) Provision shall be made for applying a security seal in a manner that requires the security seal to 

be broken before an adjustment can be made to any component affecting the performance of an 
electronic device. 
[Nonretroactive as of January 1, 1979] 

 
(b) A device shall be designed with provision(s) for applying a security seal that must be broken, or 

for using other approved means of providing security (e.g., data change audit trail available at the 
time of inspection), before any change that detrimentally affects the metrological integrity of the 
device can be made to any electronic mechanism. 
[Nonretroactive as of January 1, 1990] 

 
(c) Audit trails shall use the format set forth in Table S.1.11. 

[Nonretroactive as of January 1, 1995] 
 

A device may be fitted with an automatic or a semi-automatic calibration mechanism.  This mechanism 
shall be incorporated inside the device.  After sealing, neither the mechanism nor the calibration process 
shall facilitate fraud. 
(Amended 1989, 1991, and 1993)   

Background:  At its 2014 meeting, the Grain Analyzer Sector agreed to forward a proposal to amend the definition 
of “remote configuration capability” in NIST Handbook 44 to the S&T Committee for consideration.  The following 
changes were proposed: 
 

remote configuration capability. – The ability to adjust a weighing or measuring device or change its sealable 
parameters from or through some other device that is not  may or may not itself be necessary to the operation 
of the weighing or measuring device or is not may or may not be a permanent part of that device.[2.20, 2.21, 
2.24, 3.30, 3.37, 5.56(a)] 
(Added 1993, Amended 20XX) 

The SMA supported the Grain Analyzer Sector’s proposal.  However, during subsequent NCWM meetings, the S&T 
Committee heard opposition to the proposed changes and also heard some suggested alternatives without being able 
to reach a consensus on proposed changes.  Many acknowledged that technology exists to remotely configure some 
types of weighing and measuring equipment using removable media. 
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NIST OWM commented that when the current requirements for sealing (including the criteria for various categories 
of devices and audit trails) were developed some years ago, no one had considered devices which could be 
configured in this manner.  OWM suggested that it might be more appropriate to develop separate requirements to 
address new and future technologies which can be remotely configured with removable media rather than attempt to 
modify the current sealing requirements which apply to other types of devices.  If new requirements were developed, 
current sealing requirements could continue to apply to technology which cannot be adjusted using removable 
media. 

At its 2013 meeting, the Weighing Sector asked its members to assist OWM in identifying the various types of 
removable storage media used in weighing equipment.  This item was also discussed at the 2013 and 2014 
Measuring Sector meetings, including the question of and whether or not additional guidance might be needed on 
what is covered by each sealing category.  The Measuring Sector concluded that the definitions are adequate as 
currently written. 

Since grain analyzers in the NTEP program are all already required to be sealed using an “event logger,” the Grain 
Analyzer Sector indicated no interest in continuing to develop this item.  Based on input from the weights and 
measures community, OWM anticipates other device types with the capability to be configured with removable 
media will be (and in some cases have already) developed.  NIST OWM believes that further development of this 
item is required and needs to include other remote configuration technologies that may be used in other weighing 
and measuring devices.  Consequently, OWM requested that the S&T Committee reassign this item to OWM as a 
“Developing” item and indicated it plans to develop draft language and request input from the various sectors at 
their upcoming meetings and asked that this item be reassigned to OWM for further work. 

At the 2015 NCWM Annual Meeting, the S&T Committee NIST OWM updated the Committee on its work on this 
issue and requested feedback on suggested changes to the General Code that NIST OWM has developed. (These 
drafts are outlined in the “Recommendation” above.) 

OWM also noted that it plans to propose corresponding changes to individual, specific codes to specify that sealing 
requirements for devices configured with removable media are those found in the new, proposed General Code 
paragraph.  An example drafted for possible inclusion in the Scales Code appears below.  OWM plans to draft 
language for other specific codes prior to submitting any recommended changes to the S&T Committee under this 
item. 

At that meeting, the S&T Committee also agreed to reassign this item to NIST OWM for further development. 

Additional background information on NCWM S&T Item 360-2 is contained in the S&T Committee’s 2014 Interim 
and Annual Reports. 
 
Discussion:  Tina Butcher (NIST OWM) explained that NIST would appreciate receiving feedback on the general 
direction for addressing devices configured with removable media that is outlined in the Recommendation above.  
She noted that the proposal is not yet ready to submit for NCWM action; NIST is still in the process of refining the 
proposal.  The key issue is that some designs of devices that can be configured with removable media do not meet 
the definition of a remotely configurable device, yet the security concerns are similar.  In the example of the grain 
moisture meter, the removable media must remain in place in order for the equipment to operate, but there is no 
control to ensure or track that the removable media is not replaced with media with different 
calibration/configuration values.  Such devices weren’t envisioned when the current criteria and requirements for 
sealing electronic devices was developed.  Changing the definitions and requirements that are currently in place 
would impact existing equipment.  OWM is attempting to find a solution that would be applied only to this category 
of device (that can be configured with removable media), but have a minimal impact on equipment that complies 
with the current sealing requirements. 
 
Dmitri Karimov (LC) questioned how systems that are configured through wireless communication would be 
addressed and whether or not they would be addressed with this proposal.  Luciano Burtini (Measurement Canada) 
also questioned how the configuration of a device by scanning a bar code would be addressed in the current sealing 
requirements and suggested that this variation needs to be considered.  Several Sector members echoed these points, 
noting that any new criteria should consider wireless types of communication. 
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Marc Buttler (Emerson Process Management/Micro Motion) noted that another approach is for a device to be 
equipped with a physical switch which puts a USB port into and out of the configuration access mode.  Thus, the 
USB port is not always activated with regard to calibration/configuration.  A desired method of sealing would be for 
the switch to be able to be physically sealed or for the device to be equipped with two event counters.  Mr. Truex 
noted that similar scenarios have been observed for shipping scales where shipping rates were downloaded via USB 
ports. 
Rich Miller (FMC) noted that some of these scenarios are similar to that in which an EPROM is switched out.  
There should have been a method of protecting from this type of change.  Mr. Buttler echoed that such a change is 
also modifying the software revisions. 
 
Decision:  The Sector did not develop any conclusions or recommendations on this issue, but provided general 
comments to assist OWM in the further development of its proposals.  The Sector agreed that variations such as 
those discussed by the Sector need to be considered either in OWM’s new proposal or the current sealing 
requirements and looks forward to reviewing specific proposals when they are ready. 

12. Test Methods for Metering Systems Measuring “Natural Gasoline” and Other Products with 
Special Characteristics.   

Source: Rich Miller (FMC) and NTEP 

Recommendation:  The Sector was asked to provide input on several issues related to the measurement “Natural 
Gasoline.”  The Sector is asked for input on the following points: 

• What is the most appropriate test method(s) for testing metering systems used to measure “natural 
gasoline” during NTEP testing (and routine field testing)? 

• Where should “natural gasoline” fall in the “Family of Products” table? 

• Are additional provisions needed in NIST Handbook 44 to help ensure that metering systems used to 
measure natural gasoline (and other products with characteristics with low boiling points or other special 
challenges) remains in the liquid state during normal commercial metering? 

• Might the Sector develop general guidelines to assist NTEP laboratories (and field officials) in selecting the 
most appropriate test methods for other products that may not remain in the liquid state in the range of 
typical ambient temperatures and pressures? 

Background:  Mr. Rich Miller (FMC) brought an issue to NTEP’s attention regarding the measurement of “natural 
gasoline.”  During the field inspection of a metering system measuring “natural gasoline” Mr. Miller raised concerns 
regarding the most appropriate test method for testing the metering system.  Information provided to NTEP 
regarding the properties of natural gasoline seems to vary, with boiling points ranging from +58 degrees F to +82 
degrees F.  For products with such a boiling point so close to common ambient temperatures, a concern is that 
during routine field testing, temperatures may exceed the boiling point of the product and tend to vaporize in an 
open neck-type prover. 

Products with special characteristics such as this may pose a challenge, not only in selecting the most appropriate 
test methods, but in identifying the appropriate place to include them in the “Family of Products” table in the Pub 14 
LMD Checklist Technical Policy section.  Input is needed from the Sector regarding categorization of the product in 
the Family of Products Table. 

NIST OWM was asked to provide input regarding recommended test procedures for routine field inspections and 
also asked to revise EPO 25 Loading Rack meters to recognize testing with small volume provers.  OWM noted that 
EPO 25 was developed based upon testing with a neck-type prover.  The test procedure in EPO 25 includes specific 
procedures for testing with a neck type prover such as proper drain procedures, reading test errors, and other details; 
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this EPO does not adequately address testing with other types of test methods.  Alternate test procedures would need 
to be developed for testing conducted with other types of test methods such as small volume provers.  OWM has no 
immediate plans to develop recommended minimum test procedures (in the form of an EPO) for testing with small 
volume provers; however, OWM will revise EPO 25 to include a statement clarifying that the test procedures in 
EPO 25 are for use with neck-type provers. 

In addition to considering the appropriate test methods for metering systems for such products, consideration also 
needs to be given to whether or not additional NIST Handbook 44 requirements may be needed to help ensure that 
such products remain in the liquid state during commercial metering.  For example, LPG measuring systems are 
required to have special features such as a differential pressure value to help ensure that the product remains in the 
liquid state during metering.  The Sector may wish to provide input on this aspect of metering such products. 

Discussion:  Mr. Miller provided a brief summary of the situation which led to his initial request.  He explained that, 
in the scenario he encountered, a company was using natural gasoline to denature alcohol and, though this product is 
not always metered, it was being metered in this particular instance.  Mr. Miller pointed out that this is not a 
metering issue; rather, it is a procedural issue.  That is, the issue relates to the selection of a test method that is 
appropriate for the metering system and the product being measured.  Mr. Miller noted he had contacted several 
other weights and measures jurisdictions regarding how they address testing of these meters and some, like 
Minnesota, indicated that they only test these systems (using a neck-type prover) in cooler weather.  They don’t 
check these meters in hot weather. 

Mrs. Butcher questioned how we know for certain that this is not a metering issue, but rather a testing issue --- or if 
the results were a result of both issues.  In researching this issue, OWM and others questioned whether or not special 
provisions need to be included in the metering system to ensure that vaporization doesn’t occur during the metering 
process.  For example, in an LPG metering system, a special component is required to maintain the product in a 
liquid state during the metering process.  Mike Keilty (Endress + Hauser Flowtec AG, USA) also questioned 
whether the metering system might have created some of the problem.  Marc Buttler (Emerson Process 
Management/Micro Motion), noted that natural gasoline is somewhere between gasoline and LPG in volatility. 

Mr. Miller commented that the system requires that a constant back pressure be maintained upstream of the meter.  
Additionally, a relatively small amount is dispensed in normal deliveries, whereas a much larger quantity was 
dispensed during testing into an open prover; thus, vaporization during routine use doesn’t typically become an 
issue. 

Mrs. Butcher noted that finding authoritative information about the product and its characteristics proved difficult 
when preparing this issue.  She commented that OWM would need additional information about the product in order 
to make specific recommendations about the best test method to be used or for where the product might fall within 
the Family of Products Table in Pub 14.  However, as mentioned earlier, a note added to EPO 25 clarifying that the 
procedure is for use with a neck-type prover would be appropriate in the meantime.  Additionally, a note could also 
be added to caution people to select a test method and to test under conditions that would minimize the effect of 
vaporization during testing.  There is already a paragraph in the “Notes” section of most of the NIST Handbook 44 
measuring devices codes that requires care be taken to minimize changes in volume of the test liquid due to 
temperature and evaporation issues.  This “Notes” paragraph is already referenced in any of the measuring device 
EPOs that reference codes where such a paragraph is included. 

Decision:  The Sector discussed and vetted this issue at length, but reached no solution or recommendation.  The 
Sector agreed that the scenario sounded like the issue was more a question of selecting the most appropriate test 
method.  If a more specific proposal including a recommendation for where “natural gasoline” would fall in the 
Family of Products Table is developed, the Sector is willing to readdress the issue at a future meeting.  The NTEP 
laboratories indicated that they would consult with NIST regarding testing methods to be used for meters dispensing 
natural gasoline should the question arise during type evaluation.  The labs and other Sector members agreed that it 
appears that a closed type of prover seems most appropriate for testing meters dispensing this product or other 
liquids that don’t remain in a liquid state during ambient temperatures and pressures. 
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Additional Items as Time Allows: 

If time permits, the NCWM S&T Committee and/or other groups would appreciate input from the Measuring Sector 
on the measuring-related issues that are outlined in the remaining agenda items below.  A copy of any regional 
association modifications or positions will be provided to the Sector when these are made available by the regions. 

13. Multi-Point Calibration – NIST HB 44 LMD Code – Wholesale Meters.   

Source:  Minnesota Weights and Measures Division (2014); [2014 NCWM S&T Item 330-4 (D)] 
 
Recommendation:  This item is included on the Sector’s agenda to make members aware of the continued 
development of a proposal to add new paragraphs to NIST Handbook 44, Liquid-Measuring Devices Code and to 
ask for input from the Sector on those recommended changes which are outlined below:. 
 

N.4.5 Verification of Linearization Factors.  All enabled linearization factors shall be verified when a 
device:  

(a) is initially being put into commercial use; 
(b) has been placed into service and is officially being tested for the first time; 
(c) is being returned to commercial service following official rejection for failure to conform to 

performance requirements and is being officially tested for the first time after corrective 
service; 

(d) is being officially tested for the first time after major reconditioning or overhaul; or 
(e) at the discretion of the official with statutory authority.  

The verification of enabled linearization factors may be done through physical testing or empirical 
analysis.   
 

UR.4. Maintenance Requirements 

UR.4.1. Use of Adjustments   Whenever  devices are adjusted, all enabled linearization factors 
shall be verified through physical testing or empirical analysis to determine that the errors are 
in tolerance and any adjustments which are made, shall be made so as to bring performance 
errors as close as practicable to zero value.  

Background:  Wholesale metering systems are used to deliver product at many different flow rates.  Many of these 
systems are equipped with features that allow different calibration factors to be programmed at those flow rates.  
Companies commonly set accuracy goals of +/- 0.05% at normal and “fallback” delivery rates; however, they are 
often reluctant to spend time entering different calibration factors for the initial (“start-up”) and ending (“shut-
down”) portions of the delivery.  Spending time calibrating the metering system at normal and fallback delivery 
rates to such a high degree of accuracy is wasted if the error introduced into the measurement by the start-up and 
shut-down quantities is unknown.   An additional concern is that an unscrupulous operator could use the error 
introduced by the start-up and shut-down portions of the delivery (if known) to adjust calibration at the normal 
delivery rate such that the overall error of a typical delivery is predominantly in the user’s favor.  Officials should be 
aware that when delivered quantities are greater than the prover used at calibration, start-up and shutdown errors 
have a counter-intuitive effect.  Underregistration errors (which are normally in the consumers’ favor) in the start-up 
and shut-down portions of the delivery may actually create shortages in the total delivery if calibration of the normal 
rate is adjusted to compensate for that underregistration.   While these errors should be well within tolerance if the 
start-up and shut-down errors are in tolerance, an official who is trying to determine predominance of error should 
be aware of this effect and know how to determine the expected error in a typical delivery.  Operators need to 
understand the importance of knowing and accounting for the effects of start-up and shut-down errors.  Officials 
need to be aware of the potential for misusing that knowledge.  Terminals and refineries want to maximize the 
accuracy of their liquid measuring devices by optimizing the calibration factors at typical delivery rates. 
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This proposal is not intended to have any effect on locations which do not use electronic calibration factors to 
optimize accuracy at every delivery rate.  Even at locations which do use multiple calibration factors, no action is 
required unless the official notices that the error for the start-up and shut-down rates is predominantly in one 
direction.  If the start-up and shut-down errors are predominantly in one direction, the official then needs to 
determine the size of a typical transaction and the likely predominance of the error.  Device owners can easily 
ensure that they have no problems with this requirement by making sure that their devices are in tolerance at slow 
flow start-up and shut-down rates and that errors are not predominantly in one direction. 
 
At its 2014 meeting, the Sector discussed four proposals submitted in relation to this general issue as a group (see 
the Sector’s 2014 Meeting Summary and the S&T Committee’s 2014 and 2015 Annual Reports for details).  

Mr. Dmitri Karimov (Liquid Controls) provided a presentation developed by a group of individuals who have been 
working on this issue.  Mr. Karimov noted that this presentation will also be given to all regional weights measures 
meetings.  The purpose of the presentation was to explain the reasoning behind the proposal and to attempt to 
answer any questions or concerns.  The primary objective of the proposal is to linearize the meter’s error across its 
operation, in other words, to flatten the typical error curve that is registered in measuring device.    

Significant discussion and vigorous debate ensued.  Participants from the NTEP laboratories present at this meeting 
stated that nothing is changed to the applicable tolerances and this would only result in a great amount of additional 
testing with minimal improvement in the results. Other members asked questions about the minimum testing 
recommended for field inspections and Measurement Canada’s procedures were discussed.  The Sector did not reach 
consensus on these proposals and no recommendation was presented from the Sector.  Some Sector members stated 
that the existing NIST Handbook 44 Special Test reference in the Notes section of both the LMD and VTM codes 
currently allow for these additional tests at multiple calibration points to be conducted, thus, there is no need for this 
proposal.  The Sector did not reach consensus on these items and no recommendation was presented from the 
Sector. 

At the 2015 NCWM Annual Meeting the S&T Committee grouped several agenda items related to this issue 
(Agenda Items 330-4 and 331-2) and addressed them simultaneously.   During the open hearings, there was a 
recommendation made by Ms. Julie Quinn (MN), submitter of the two items, to replace the Item Under 
Consideration in both Agenda Items with new language. (See the “Recommendation” above in the Sector’s agenda.)  

In providing justification for the recommendation, Ms. Quinn noted that she had conducted a meeting on Sunday, 
July 19, 2015 with a group that included several meter manufacturers to consider the proposal.  It was during this 
meeting that the group developed proposed paragraphs N.4.5. and UR.4 and decided to recommend they replace the 
two paragraphs currently proposed.  An industry representative, who is also a member of the group that helped 
develop the proposal voiced support of the changes proposed by Ms. Quinn. 

Mr. Ross Andersen (NY retired), in considering the new proposal recommended by Ms. Quinn, commented that 
only part (e) of proposed new paragraph N.4.5. Verification of Linearization Factors is needed.  Officials must 
decide which factors are to be tested or what testing is needed.  
 
Mrs. Tina Butcher (OWM) acknowledged the progress made by the group working on the multi-point calibration 
issue.  She indicted additional work is needed with respect to abbreviating the testing that’s needed to verify the 
performance of a meter with multi-point calibration.  She also indicated that detailed procedures might be better 
suited in a NIST EPO, rather than HB 44.  In a written analysis of the item provided to the Committee, OWM 
reiterated the following points presented at the 2015 NCWM Interim Meeting: 
 

• OWM acknowledges that to verify the performance of a meter with multi-point calibration completely, 
separate tests must be performed with each product that will be metered, and at all flow rates and every 
calibration factor that has been programmed into the system for those products.  This makes obvious 
the need to perform many tests on a single meter in order to take into account the different factors, and 
combinations thereof, affecting performance.    

 
• OWM questions however, whether it is reasonable to expect that all regulatory jurisdictions be 

equipped with the resources necessary to perform the extensive amount of testing required by this 
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proposal.  OWM believes that some jurisdictions are likely to consider this practice onerous, and 
consequently, may not be willing or capable of performing the amount of testing prescribed.  OWM 
also questions whether device owners would be receptive to the amount of time a device would need to 
be taken out of service in order to complete the testing.   

 
• In considering this item, OWM identified a number of issues that indicate additional work would be 

needed to further develop this proposal.  The following issues were identified:   
o Why limit this concept of testing multi-point calibration devices to LMDs and to only those LMDs 

being used in a wholesale application?  Other types of equipment, both wholesale and retail, 
including scales, vehicle tank meters, etc., have multi-point calibration.  Perhaps there should be a 
General Code requirement that addresses this issue for all types of devices. 

o Did the multi-calibration group consider statistical sampling to reduce the number of tests required 
when developing this proposal? Might some form of statistical sampling plan be developed that 
provides an indication of the level (or amount) of testing required in a given population of 
devices? 

o Might such detailed procedures be better suited for inclusion in a NIST EPO?   
o It is not clear what is meant by “all products’ in the proposal.   Is this to mean every grade of 

product?  If the intent is to require every grade of every product, this would conflict with current 
NTEP evaluation policy. 

o If it is the intent of the multi-calibration work group to classify the testing to be performed on a 
device with multi-point calibration as “Normal” tests opposed to “Special” tests, which is OWM’s 
understanding, then positioning this new paragraph beneath N.4.2. Special Tests and assigning it 
the designation “N.4.2.5.” would be inappropriate.   

o The title of the proposed paragraph, “Initial Verification,” conflicts with the following words 
contained in the first sentence of the paragraph:  “or after being repaired or replaced.” 

o What is meant by “repaired” in the first sentence?  Did the multi-calibration group consider the 
definition of “repaired device” in NIST Handbook 44 or the examples of a “repaired device” that 
were developed by the NCWM Remanufactured Device Task Force in 2000 when using this term?  

o How much testing would be required on a return (callback or reexamination) inspection if a device 
exceeded tolerance on only one of the initial tests (i.e., one product, flow rate, and calibration 
factor) when all other initial tests of the same meter (using same or different products at different 
flow rates and calibration factors) proved accurate?  No guidance has been provided on how much 
testing would be needed on a callback or re-inspection visit (i.e., following repair).   

o Should the word “and” replace the word “or” in the first sentence?  OWM believes the testing 
described is intended to apply to equipment put into commercial service the first time, equipment 
that has been adjusted, and to equipment installed to replace another piece of equipment. If that’s 
the case, the word “and” should be used. 

    
The Committee agreed to replace the Item Under Consideration with the changes proposed by Ms. Quinn and looks 
forward to future refinements of this item by the submitter. 
 
Discussion:  The Sector briefly discussed this issue.  There was general support for the work to develop clear 
guidelines for testing systems with multi-point calibration capability.  The Sector acknowledged that several Sector 
members have participated in the group working to develop these proposals and several spoke to the proposals. 
 
During discussion of this item, Mr. Allen Katalinic (NC NTEP Laboratory) questioned the format of the language in 
the proposed paragraph N.4.5. Verification of Linearization Factors.  He noted that the lead sentence doesn’t flow 
with the last subsection (e) and does not make sense as written.  The Sector developed two alternative versions of 
the language to address this inconsistency.  Prior to the end of the Sector meeting, Technical Advisor, Tina Butcher, 
contacted Ms. Julie Quinn (MN) who has been leading the work on these proposals.  Ms. Quinn expressed 
appreciation to Mr. Katalinic and identified the option which best represents the intent of the group working on this 
issue. 
 
Decision:  The Sector reviewed the most recent proposal presented by the group working on multi-point calibration 
issues.  The Sector agreed to support the proposal, noting that several Sector members were part of the group that 
has been developing this issue.  The Sector supports proposed paragraph UR.4. Maintenance Requirements as 



2015 NTEP Measuring Sector 
Summary-Rev 11-5-15 

Page 28 of 34 

written. The Sector recommends the following version of the proposed paragraph (which proposed modifications to 
the beginning of each subsection), as confirmed by Ms. Quinn: 
 

N.4.5 Verification of Linearization Factors.  All enabled linearization factors shall be verified: 
 

(a) when a device is initially being put into commercial use; 
(b) when a device has been placed into service and is officially being tested for the first time; 
(c) when a device is being returned to commercial service following official rejection for failure to 

conform to performance requirements and is being officially tested for the first time after 
corrective service; 

(d) when a device is being officially tested for the first time after major reconditioning or overhaul; 
or 

(e) at the discretion of the official with statutory authority. 
 
The verification of enabled linearization factors may be done through physical testing or empirical 
analysis. 

14. Multi-Point Calibration – NIST HB 44 Vehicle-Tank Meters Code.   

Source: Minnesota Weights and Measures Division (2014); [2014 NCWM S&T Item 331 2 (D)] 

Recommendation:  This item is included on the Sector’s agenda to make members aware of the continued 
development of a proposal to add new paragraphs to NIST Handbook 44, Vehicle-Tank Meters code and to ask for 
input from the Sector on those recommended changes which are outlined below: 
 

N.4.6. Initial Verification 

A vehicle tank meter shall be tested at all flow rates and with all products for which a calibration 
factor has been electronically programmed prior to placing it into commercial service for the first 
time or after being repaired or replaced.   

A vehicle tank meter not equipped with means to electronically program its flow rates and 
calibration factors shall be tested at a low and high flow rate with all products delivered prior to 
placing it into commercial service for the first time or after being repaired or replaced. 

Example:  A vehicle tank meter is electronically programmed to deliver regular and premium 
gasoline at a startup/shutdown flow rate of 20 gpm, a normal operating flow rate of 100 gpm, and an 
intermediate rate of 65 gpm.  The meter is to be tested with regular gasoline at 20 gpm, 65 gpm and 
100 gpm; and with premium gasoline at 20 gpm, 65 gpm and 100 gpm. 

The official with statutory authority has the discretion to determine the flow rates and products at 
which a vehicle tank meter will be tested on subsequent verifications. 

UR.1.5. Initial Verification Proving Reports 

Initial verification proving reports for vehicle tank meters equipped with means to electronically 
program flow rates shall be attached to and sent with placed-in-service reports when the regulatory 
agency with statutory authority requires placed-in-service reports. 

 
Background/Discussion:  Many terminals and refineries want to maximize the accuracy of their liquid-measuring 
devices by optimizing the calibration factors at typical delivery speeds and some bulk delivery companies are 
beginning to utilize the capabilities of electronic registers with multiple calibration factors to optimize their accuracy 
at flow rates that are customarily used.  Just like registers on wholesale liquid measuring devices, these meters can 
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be configured for a standard initial “start-up” and ending “shut-down” quantity delivered at a slower speed than is 
used for the remainder of the delivery.   Service agents are expected to calibrate devices as close to zero as possible, 
but spending time calibrating normal delivery rates to a high degree of accuracy is wasted if the error introduced into 
the measurement by the start-up and shut-down quantities is unknown.  On the other hand, an unscrupulous operator 
could also use the known error introduced by the start-up and shut-down errors to calibrate the normal delivery rates 
so that all the errors on typical deliveries work predominantly in the user’s favor.  Officials should be aware that 
when delivered quantities are greater than the prover used at calibration, start-up and shut-down errors have a 
counter-intuitive effect.  Underregistration, which normally operates in the consumers’ favor, may actually create 
shortages in the total delivery if calibration of the normal rate was adjusted to compensate for that underregistration.   
While these errors should be well within tolerance if the start-up and shut-down error are in tolerance, an official 
who is trying to determine predominance of error should be aware of this effect and know how to calculate the 
expected error in a typical delivery.  Operators need to understand the importance of knowing and accounting for the 
effects of start-up and shut-down errors.  Officials need to be aware of the potential for misusing that knowledge. 
 
This proposal has no effect on locations which do not use electronic calibration factors to optimize accuracy at every 
delivery rate.  Even at locations which do, no action is required unless the official notices that the error for the 
start-up and shut-down rates is predominantly in one direction.  If the start-up and shut-down errors are 
predominantly in one direction, the official then needs to determine the size of a typical transaction and the likely 
predominance of the error.  Device owners can easily ensure that they have no problems with this requirement by 
making sure that their devices are in tolerance at the slower start-up and shut-down flow rates and errors are not 
predominantly one way or the other. 

At its 2014 meeting, the Sector discussed four proposals submitted in relation to this general issue as a group.  See 
the Sector’s 2014 Meeting Summary and the S&T Committee’s 2014 and 2015 Annual Reports for details. 

The proposals outlined in this item for inclusion in the Vehicle-Tank Meters Code were discussed in conjunction 
with the previous agenda item on this year’s (2015) Sector Agenda.  See that item for additional details and 
information. 

Discussion:  The Sector briefly discussed this issue.  There was general support for the work to develop clear 
guidelines for testing systems with multi-point calibration capability.  The Sector acknowledged that several Sector 
members have participated in the group working to develop these proposals. 
 
Decision:  The Sector reviewed the most recent proposal presented by the group working on multi-point calibration 
issues.  The Sector agreed to support the language as written, noting that several Sector members were part of the 
group that has been developing this issue. 

15. NIST Handbook 44 Section 3.32. LPG & NH3 Code – Revisions to Address LPG RMFDs.   

Source:   California Department of Food and Agriculture (CDFA), Division of Measurement Standards (DMS). 
[2014 NCWM S&T Item 332-1 (D)] 
 
Recommendation:   The Sector was asked to provide input on proposed revisions to align the LPG & NH3 Codes 
with respect to requirements for retail motor-fuel dispensing applications.  Included in Appendix C for the Sector’s 
review and comment are the most recent revisions proposed to the NCWM S&T Committee.  This version includes 
input from WWMA’s fall 2014 meeting; MMA; and NIST OWM along with additional suggestions from MMA and 
NIST OWM made following the 2015 NCWM Annual Meeting. 

Background:  The purpose of this item is to add Specifications and User Requirements to NIST Handbook 44 
Section 3.32. Liquefied Petroleum Gas (LPG) and Anhydrous Liquid-Measuring Devices Code similar to those in 
Section 3.30. Liquid-Measuring Devices, Section 3.37. Mass flow Meters, and Section 3.39. Hydrogen-Gas 
Measuring Devices Tentative Code.  The NCWM S&T Committee has received multiple comments on this item and 
has indicated it supports the objective of making changes to align the LPG and the LMD Code with respect to 
requirements for retail motor-fuel dispensing applications. 
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The Sector discussed this item at its 2014 meeting.  The Sector heard many comments from meeting participants, 
and some noted there is an ever-increasing number of liquefied petroleum gas (LPG) dispensers being installed that 
are intended for and used in retail motor fueling applications.  Mr. Roach (CDFA DMS) emphasized that this 
proposed language is needed because devices used to dispense LPG are specifically exempted from NIST Handbook 
44, Section 3.30. Liquid-Measuring Devices, in A.2. Exceptions (b), and that Section 3.32. LPG and NH3 does not 
have adequate requirements addressing retail motor fueling applications. 

The Sector agreed to keep this item on its agenda for its 2015 meeting.  The Sector noted that it supports the concept 
that LPG retail motor fuel dispenser (RMFD) requirements should be the same as those in NIST Handbook 44 
section 3.30.  However, the Sector wishes to take time and carefully go through the proposal to make sure that there 
are no conflicts with other codes and to assure that it applies to RMFD only. 

At the 2015 NCWM Annual Meeting, the S&T Committee reviewed another version of the proposal which included 
comments from the 2014 WWMA meeting, the MMA, and NIST OWM.  The Committee heard additional 
suggestions from MMA and OWM and indicated its continued support for this item.  Following the Annual 
Meeting, Mr. Dmitri Karimov (Liquid Controls) and Mrs. Tina Butcher (NIST OWM) incorporated those additional 
changes and plans to submit the proposed revision to the regional associations in fall 2015.  The Sector is asked to 
review and comment on this revised version as outlined in the “Recommendation” above. 

See the 2014 and 2015 NCWM S&T Committee’s Interim and Annual Reports for additional details. 

Discussion:  The Sector reviewed the latest proposed revisions from MMA and NIST which combine the 2014 
WWMA proposal; MMA’s comments; and NIST OWM’s comments.  This latest proposal was included as 
Appendix C in the Sector’s agenda.  Mrs. Butcher and Mr. Karimov noted that this version appears to address the 
comments and concerns that have been expressed and noted that these changes are needed to align the LMD and 
LPG & NH3 codes with regard to requirements for retail motor-fuel applications.  They also noted that 
modifications were made to the zero-set-back interlock requirement to restrict it to stationary retail devices because 
the paragraph was structured to address “dispensers.”  Both Mrs. Butcher and Mr. Karimov noted that a similar 
requirement is needed for vehicle-mounted application.  They considered proposing that the requirement for zero-
set-back interlock in the Vehicle-Tank Meters Code, paragraph S.2.4. be used as an example.  However, paragraph 
S.2.4. in the VTM Code is in need of modifications (particularly with regard to how the time-out feature is to be 
applied) to clarify its application.  Rather than delay the proposed adoption of the much-needed changes proposed in 
this item, Mrs. Butcher and Mr. Karimov believe it would be better to develop a separate proposal for the addition of 
a new LPG & NH3 Code paragraph for zero-set-back interlock requirements to be submitted in the 2016-2017 
NCWM cycle 

Decision:  The Sector supports this most recent version of the proposed revisions to the LPG & NH3 code prepared 
by MMA and NIST.  The Sector noted that the item proposing a “time-out” provision for card-activated RMFDs 
should be added to the LPG and MFM Codes at a future point when that item is ready for adoption.  However, the 
Sector does not believe it should be added as part of this current proposal so as not to further delay these changes to 
the LPG and NH3 Code. 

16. Equivalent Units for Natural Gas.   

Source:  NCWM S&T Committee; [2015 NCWM S&T Item 337-1 (I)] 
 
Recommendation:  The NCWM S&T Committee continues deliberating on proposed changes to NIST Handbook 
44 and NIST Handbook 130 to recognize “alternative units” for natural gas.  The S&T Committee would value input 
from the Sector on this issue. 
 
Background: For the past several years, the NCWM has discussed multiple proposals to define “equivalent units” 
for compressed and liquefied natural gas (CNG and LNG).  The item has been returned to the NCWM Standing 
Committees the past two years.  The Sector was asked to provide thoughts and input on this issue. 
 



2015 NTEP Measuring Sector 
Summary-Rev 11-5-15 

Page 31 of 34 

 The gasoline gallon equivalent (GGE) unit was defined by NCWM in 1994 to allow users of natural gas vehicles to 
compare costs and fuel economy of light-duty compressed natural gas vehicles with equivalent gasoline powered 
vehicles. More background on the efforts of NIST/NCWM is available in the Reports of the 78th and 79th NCWM in 
NIST Special Publication 854 and 870 (see pages 322 and 327, respectively).  Natural gas is sold as a vehicle fuel as 
either Compressed Natural Gas (CNG) or Liqufied Natural Gas (LNG).  For medium and heavy duty natural gas 
vehicles in widespread use today, there is a need to officially define a unit allowing a comparison of cost and fuel 
economy with diesel powered vehicles. The submitter stated that the official definition of a DLE and a DGE will 
likely provide justification for California, Wisconsin and many other states to permit retail sales of  CNG for heavy-
duty vehicles in these convenient units. The submitter has provided a mathematicaljustification for the specific 
quantity (mass) of compressed natural gas in a DLE and DGE which  found in the S&T Committee’s 2014 Interim 
Report.  Full details on this issue appears in the NCWM S&T and L&R Committee reports from 2014 to 2015. 
 
At the 2015 Interim Meeting, the S&T Committee considered two proposals (summarized as follows): 

Proposal 1, titled, The Volume Equivalent Compromise Proposal, in essence proposes amendments to 
NIST Handbook 44 MFM Code and Handbook 130 MOS to: 1) recognize the indication of natural gas fuel 
sales in values of either volume equivalent units or mass units; 2) mandate labeling of the equivalent unit 
conversion factor on the dispenser; and 3) no longer recognize SI mass units in favor of U.S. Customary 
mass units.   

Proposal 2, titled, The Mass Compromise Proposal, in essence proposes: 1) keeping the new phase in 
period where mass indications for all sales of natural gas motor-fuel will be of a specific maximum value 
and required for all dispensers effective January 1, 2017; 2) continues recognition the new supplemental 
fuel information for value comparison and taxation purposes; and 3) recognizes the existing compressed 
natural gas motor-fuel application. 

Comments in support of Proposal 1 were primarily heard from representatives of the gas industry, manufacturers of 
natural gas retail motor fuel dispensers, natural gas refueling station owners, fuel marketers, and other industry 
representatives.  Two state weights and measures directors, Mr. Mahesh Albuquerque (CO) and Mr. Joe Gomez 
(NM), also provided comments in support of Proposal 1.  The following list includes the primary comments heard in 
support of Proposal 1 (this list is not all inclusive of every comment, but intended to capture the key points raised):  
 

• Volume equivalent units recognize what’s already in the marketplace – acceptance would put all retailers 
on the same footing.  

• The first proposal provides the best chance of having a national standard. 
• The proposal was submitted because of LNG; not CNG.  There is no MOS specified for LNG.  LNG is a 

fuel that will mostly be used in trucks. 
• The feedback we’re hearing from our customers is that they want to make value comparisons using gallon 

equivalent units. 
• We can build dispensers that measure in mass.  Providing both indications (mass and equivalent gallons) 

would be very expensive to build.  Our customers like gallon equivalents.  It would create confusion if you 
put two values there.  These are two different units of measurement; unlike cash/credit pricing.   

• It would be considered an unfair trade practice to advertise on the street in one unit of measure and 
dispense product in another unit of measure.   The advertised unit price should match the unit price on the 
dispenser.   

• We want to hear feedback from our customers.  They value the comparison of LNG to diesel because it is a 
quick and easy determination.  We talk to our customers.  They want to make comparisons by using DGE.   

• Universally, our customers want, ask, and purchase gallon equivalent units.  We can provide an indication 
in mass units.  Is it worth changing a twenty year industry MOS to something industry doesn’t want?  Our 
equipment measures in mass and indicates in gallon equivalents.  

• Support gallon equivalent units for three reasons: 
1) uniformity, 
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2) clarity in the marketplace (there have been no complaints…customers want it), and 
3) verification for fairness – both will be verified in mass (not BTU)  

Comments heard in support of Proposal 2 were predominantly made by weights and measures officials.  The 
following list includes the primary comments heard in support of Proposal 2 (this list also is not all inclusive of 
every comment, but intended to capture the key points raised):  
 

• We’re a standards organization.  Equivalent units are not a standard.  This is a marketing tool.  Allowing 
equivalent units would provide industry a competitive advantage.  

• Equipment is capable of providing mass indications. 
• There is a general lack of support for DGE and GGE units among regulators. 
• Label equivalent units on the front of the dispenser and measure and indicate in mass. 
• Which method would provide the most value comparison to the customer?  Many products offered for sale 

provide supplemental information.  Examples given: fertilizer sold by weight provides square footage 
coverage information; paint sold by gallon provides spread dimensions, etc.  

• Need to sell by a quantifiable measurement – mass.  
• Proliferation of “equivalent units” is a real concern. 
• There are questions concerning the validity of the equivalent values being proposed.  Natural gas 

composition fluctuates, as does the composition of gasoline.  How accurate are the numbers?  We’re not 
comfortable that the study on BTU by the Energy Department provides accurate enough information.  
Industry reported specific gravities change by as much as 12%.   

• We stand to face the same mistake made 20 years ago.  It was a mistake then and it would be a mistake 
now. 

• There are new fuels coming onboard.  The same argument can be made for equivalent units.  How do you 
tell the next group “no?” 

• Products need to be sold by a recognizable unit of measure. 
• We are a standard organization – the best way to sell is the way it’s actually measured. 
• Consumers have purchased propane by weight for years and years.  They’ve never asked how much they 

were receiving in gallon equivalent units.   
• We are not the world.  There are not liter equivalent units in Canada, Europe, or Japan. 
• Consumers learn what the measurement is and then they do the calculations.   Consumers will know before 

they purchase a vehicle what their cost per mile will be. 
• On January 1, 2015 a California law added DGE and GGE.  It is a very bad law.  I urge the Conference not 

to follow that course.  Support the second proposal. 

The NCWM S&T Committee had to choose one of these proposals to recommend to the 2015 NCWM Annual 
Meeting for a vote.  The Committee chose Proposal 1 as shown below to put forward for a vote at the 2015 NCWM 
Annual Meeting.  See the NCWM S&T Committee’s 2015 Interim Report for the specific proposal. 

At the 2015 Annual Meeting, this item was again returned to the Committee for further consideration due to a split 
vote.  The Sector is asked to provide input and suggestions for the S&T Committee to consider. 

Discussion:  Chairman Michael Keilty introduced this item and summarized its history.  He noted that “Gasoline 
Equivalent Gallons (GGEs)” were established in 1994.  The NCWM has been asked to consider establishing a 
similar equivalent unit for LNG, the “Diesel Gallon Equivalent (DGE).”  The NCWM has reviewed several 
proposals, but the issue has stalled, with some weights and measures jurisdictions believing that all sales should be 
based on mass.  The NCWM considered a proposal in July 2015 which would allow either mass or equivalent units 
as the basis for sale; however, that was returned to the S&T Committee as a result of a split vote. 
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Randy Moses (Wayne Fueling) noted that a lot of States are now requiring equivalent units and overriding what is 
currently in the code.  He noted that they are unable to get an NTEP Certificate for devices delivering LNG 
indicating in DGE. (Note that multiple CCs have been issued for LNG dispensers indicating in mass units.)  Mr. 
Moses noted that Wayne Fueling and Gilbarco can switch back to mass right now, but that doesn’t seem to be what 
industry wants.  John Roach (CAFDA) pointed out that a manufacturer could get a CA Type Evaluation Program 
Certificate (CTEP) for LNG devices indicating in equivalent units.  For CNG, GGEs are presently permitted. 

Mr. Keilty commented that the proposal is not to remove GGE, but rather to add a DGE for compressed gas.  He 
also noted that his understanding is that, if Handbook 44 is changed to permit the DGE, another NTEP evaluation 
would not be required, though it may be necessary to do some limited testing to demonstrate that the conversion is 
correct. 
 
There was some additional discussion about how states are approaching this issue.  Jim Truex (NTEP Director)  
noted that, when industry was not able to get the proposal accepted through the NCWM, they went around weights 
and measures agencies directly to state legislatures to push for recognition of the “equivalent units.”  NTEP has 
issued CCs for a number of LNG dispenser in mass only.  He confirmed Mr. Keilty’s comments that, should the 
NCWM recognize additional alternative units, some limited evaluation may be needed.  Thus, an application and 
some evaluation may be needed, but there would only be limited testing. 
 
Adam Oldham (Gilbarco) commented that without nationally-recognized requirements, there is nothing to keep the 
factors/conversion values uniform.  Mr. Keilty noted that some states have already adopted different numbers than 
are in the proposal.  As a dispenser manufacturer, you would not know how your customer is going to use the 
dispenser.  Mr. Moses commented that, prior to shipping a dispenser, the manufacturer knows the intended unit and 
the setup of the value could be a sealable feature. 
 
Marc Buttler (Emerson Process Management, MicroMotion) commented that in light of the current circumstances, 
there appears to be multiple different units in use.  Thus, it will be necessary for inspectors and NTEP evaluators to 
be able to view the conversion factor values for every device.  He also noted that some have debated the need to 
mark the value of the equivalent unit relate to mass.  Some believe this marking is essential.  Manufacturers noted 
that marking can be handled with an “orderable” graphic and someone in the field with expertise to make changes 
would need to be sure the proper conversion factor is included. 
 
Decision:  The Sector reached no conclusion on this issue nor did it provide any specific recommendations to the 
NCWM on this issue.  The Sector recognized the challenges faced by industry, manufacturers, and regulators in 
attempting to find a solution to this issue while maintaining integrity of the measurement process. 
 
 
Additional Item Added at Meeting: 

17. Next Sector Meeting 

Background:  Several Sector members asked to discuss the location and general timing of the next Sector meeting.  
The Sector discussed the benefits of holding the meeting in association with a regional weights and measures 
association, noting that the Sector has met in conjunction with the Southern Weights and Measures Association, and 
the Western Weights and Measures Association.  While there are benefits to holding the meeting in conjunction with 
these associations and the Sector has appreciated this in the past, this can create a very long week for those attending 
both meetings.  The NTEP Director reported that a location in a large airport hotel is sometimes costly, but this 
location proved reasonable.  Holding the meeting in conjunction with the WWMA in 2016 was not seen as a viable 
option because of its location in Hawaii and the difficulty people may have in getting travel approval.  Several sector 
members expressed satisfaction with the Denver location.  Additionally, several members requested that the meeting 
not be scheduled over a weekend. 
 
Decision:  The Sector acknowledged that the decision is ultimately up to the NCWM Board of Directors.  The 
Sector agreed to ask that the NTEP Director to explore the possibility of holding the meeting in Denver in late 
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September or with the SWMA (once the SWMA has selected a date and location) and make a recommendation for 
one of these options to the BOD. 
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Glossary of Acronyms 

CC Certificate of Conformance NTETC National Type Evaluation Technical 
Committee 

DMS Division of Measurement Standards OIML International Organization of Legal 
Metrology 

ECR Electronic Cash Register OWM Office of Weights and Measures (NIST) 

EVFS Electric Vehicle Fueling Systems PD Positive Displacement 

HB 44 
NIST Handbook 44 “Specifications, Tolerances, 

and Other Technical Requirements for 
Weighing and Measuring Devices” 

Pub 14 NCWM Publication 14 

LMD Liquid Measuring Devices RMFD Retail Motor-Fuel Dispenser 

mA milliamp SI International System of Units 

NCWM National Conference on Weights and Measures S&T Specifications and Tolerances 

NIST National Institute of Standards and Technology VTM Vehicle Tank Meter 

NTEP National Type Evaluation Program W&M Weights and Measures 

This glossary is meant to assist the reader in the identification of acronyms used in this agenda and does not imply that 
these terms are used solely to identify these organizations or technical topics. 

 
 
Call to Order: 
Sector Chairman, Mike Keilty (Endress + Hauser) called the meeting to order; reviewed the Sector’s agenda; and 
described the processes for the meeting.  Meeting attendees are shown in Appendix A – Attendance List 2016 
Measuring Sector Meeting. 
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Carry-over Items: 

1. Transfer Standards Testing - NIST HB 44 Section 3.32. LPG & NH3 Liquid-Measuring Devices 
Code and Section 3.37. Mass Flow Meters Code.  

Source:  Michael Keilty, Endress + Hauser Flowtec AG; [2014 NCWM S&T Item 332-2 (D)] and [2014 NCWM S&T 
Item 337-3 (D)] and 2015 Measuring Sector Meeting 
 
Recommendation:  The Sector is asked to provide input on two proposals being developed by Mr. Michael Keilty 
(Endress + Hauser Flowtec AG).  These items appeared on the 2014 through 2016 NCWM S&T Agendas, most 
recently appearing as Items 332-5 N.3. Test Drafts and Item 337-3 N.3. Test Drafts. 
 
These proposals recommend the addition of a paragraph to the “Notes” section of the LPG and Anhydrous Ammonia 
Liquid-Measuring Devices Code and the Mass Flow Meters Code specifying the size of the test draft when using a 
“transfer standard.”  The current proposal is outlined below: 
 
Amend NIST Handbook 44 LPG and Anhydrous Ammonia Liquid-Measuring Devices as follows:  
 

N.3. Test Drafts. –  
 
N.3.1 Minimum Test - Test drafts should be equal to at least the amount delivered by the device in one 
minute at its normal discharge rate.  
(Amended 1982) 
 
N.3.2. Transfer Standard Test. – When comparing a meter with a calibrated transfer standard, the 
test draft shall be equal to at least the amount delivered by the device in 2 minutes at its maximum 
discharge rate.   

Amend NIST Handbook 44 Mass Flow Meters Code as follows:  
 

N.3. Test Drafts. –  
 
N.3.1 Minimum Test - Test drafts should be equal to at least the amount delivered by the device in one 
minute at its normal discharge rate.  
(Amended 1982) 
 
N.3.2. Transfer Standard Test. – When comparing a meter with a calibrated transfer standard, the 
test draft shall be equal to at least the amount delivered by the device in 2 minutes at its maximum 
discharge rate.   

 
Background:  At its 2014 meeting, the Measuring Sector was asked to discuss and comment on two proposals that 
were submitted to the four regional weights and measures associations in Fall 2014.  These proposals would amend 
NIST Handbook 44, LPG and Anhydrous Ammonia Liquid-Measuring Devices and Mass Flow Meters codes, Notes 
Section, Test Drafts, to allow transfer standards (master meters) to test and place into service.  The Sector thoroughly 
discussed and vetted this item.  There was extensive discussion about the transfer standard (also referred to as a “master 
meter”) itself, such as:  

• The need for the master meter to be a superior standard to the meter being examined;  
• Verification procedures including the proper reference weighing device’s capacity and division size; 
• The need to maintain control charts on the master meter;  
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• Frequency of re-verification for the master meter;  
• The need to develop NIST Handbook 105 series specifications, test procedures, and tolerances for “master 

meters;” 
• Development of criteria and the ability of the master meter to assure legal traceability; and 
• Training staff in the correct use of master meters in field applications; etc. 

 
The Sector agreed that transfer standards are valuable in verifying measuring systems that are not readily tested with 
conventional test methods.  Examples include measuring systems used to measure products such as CNG, LNG, 
viscous products, corrosive products, and other products whose physical properties create challenges in testing.  The 
Sector supported moving these proposals forward as “Voting” items. 
 
At the Sector’s 2015 Meeting, this issue was again discussed and the Sector reached the following decision. 
 

After lengthy discussion on this issue, the Sector did not reach any conclusions on this proposal 
to share with the submitter or with the S&T Committee.  The Sector reiterated points made during 
its 2014 meeting (see “Background” section earlier in this item).  Additionally, while the Sector 
does not have specific recommendations regarding the proposal, the following “observations” 
might be useful for further work on this issue. 

• The use of master meters has particular appeal for use in testing devices such as CNG 
metering systems where factors such as product type, safety, environmental factors, and 
the availability of equipment pose special challenges. 

• Use of gravimetric testing for CNG has been reported to pose challenges such as 
returning/disposing of product; procuring a suitable scale and test tank; and controlling 
environmental influences that may affect testing results. 

• Field standards must comply with the general criteria in NIST Handbook 44, Appendix 
A, Fundamental Considerations includes general criteria for field standards. 

• Recognition of transfer standards in NIST Handbook 44 does not, by itself, ensure 
recognition or acceptance of these devices as an acceptable test method. 

• Specific types of field standards do not have to be specifically identified in NIST 
Handbook 44 in order for a weights and measures jurisdiction to recognize their use in 
testing measuring devices. 

• Additional provisions must be in place to ensure traceability of measurements using a 
transfer standard as an official test method.  Examples include documentary standards 
for the field standard (e.g., NIST Handbook 105 applicable to the standard); training for 
laboratory metrologists in the testing of the field standard; control procedures to ensure 
continued performance of the transfer standard; training of field staff in the use of the 
transfer standard; and control procedures for maintaining the master meter. 

• A master meter must perform better than the meter under test. 

The Sector noted that the selection of appropriate test methods for type evaluation is an issue that 
is often faced by NTEP evaluating laboratories.  The Sector agreed that guidelines on determining 
an appropriate test method(s) for an evaluation would be helpful to both the laboratories and 
manufacturers.  Several Sector members including the following expressed an interest in working 
together to develop such guidelines for inclusion in Publication 14: 
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Marc Buttler, Emerson Process Management/Micro Motion 
John Roach, CA Division of Measurement Standards 
Michael Keilty, Endress + Hauser Flowtec AG, USA 
Tina Butcher, NIST OWM 

 
This subgroup agreed to bring any recommendations it develops back to the Sector at its 2016 
meeting as a carryover item, either as part of the H44 item or as a separate item for type evaluation 
criteria. 

 
At the 2015 and 2016 NCWM Interim and Annual Meetings, the S&T Committee discussed both of the proposals in 
the “Recommendation” as a single item.  The Committee heard comments from the submitter along with a list of 
benefits to using a master meter as the standard in testing meters used in applications to measure CNG, LNG, and 
LPG in comparison to using volumetric or gravimetric standards.  The Committee also heard a number of comments, 
which were reiterated and summarized at its 2015 Annual Meeting regarding additional issues that must be carefully 
considered.  See the Committee’s 2016 Interim Report for details on discussions leading up to the 2016 NCWM 
Annual Meeting.  At the NCWM Annual Meeting, the S&T Committee agreed to maintain these two items as 
developing items to allow the submitter time to address the comments received. 
 
At the 2016 Sector Meeting, the Sector will hear an update on any work that has progressed within the subgroup 
established at the 2015 Sector Meeting.  As of the writing of the agenda, the subgroup did not have any information 
to report. 
 
Discussion:  With regard to the items before the S&T Committee, Sector Chairman, Mike Keilty (Endress + Hauser) 
noted that the items before the S&T Committee were previously “Voting” items on the NCWM S&T Committee’s 
agenda, but are now “Developing” items to allow additional discussion and input to be gathered.  A number of 
comments were made at the NCWM Annual meeting regarding the proposals before the S&T Committee. Several 
Sector members concurred that additional development is needed, including how to establish and demonstrate a 
sufficient degree of accuracy in the test method.  Tina Butcher noted that there was an issue regarding the presentation 
of proposed language in NCWM Publication 15 and 16 versus the language that was originally submitted by the 
submitter and noted that the S&T Committee is working with the submitter for clarification on this point.  Other more 
technical issues with the proposal were the need to clarify the type of transfer standard being referenced and the 
associated error and uncertainty with the test method.  Mrs. Butcher, Randy Moses (Wayne), and others noted that 
there did not appear to be any opposition to the concept of recognizing transfer standards, only that additional work is 
needed on the technical concerns that have been raised and the language before the item is ready for adoption.  Marc 
Buttler (Micro Motion) also noted that there is still a need to address the flow rates and times referenced and 
commented that he had made a proposal from the floor of the NCWM to specify a time of 2 minutes at the maximum 
operating flow rate.  Mrs. Butcher noted that an additional concern about the proposed language for the Mass Flow 
Meters Code is that, as currently presented, it would not allow testing of compressed natural gas metering systems at 
the lower flow rates in accordance with the NTEP Examination Procedure Outline for those systems. 
 
The Sector also discussed the carryover item from the Sector’s 2015 agenda regarding the development of guidance 
for the NTEP Laboratories to use in assessing the appropriateness of transfer standards and other alternative test 
methods during type evaluation testing.  Mr. Buttler noted that he developed proposed criteria drawing on “essential 
elements of traceability” identified by NIST OWM’s Laboratory Metrology Program and circulated a draft guidelines 
document to the Sector the night before this Sector meeting.  Several members noted that they did not feel that they 
had adequate time to review the document before commenting on it, and Mr. Keilty suggested that the document be 
re-distributed to other Sector members for review and comment.  Mrs. Butcher suggested that the small group 
established at the last Sector meeting continue to work on this issue, noting that the group hadn’t had the opportunity 
to devote much time to the issue since the last Sector meeting. 
 
Mrs. Butcher also suggested that the Sector (and perhaps the submitter of the S&T Item) consider breaking out the 
criteria in the draft guidelines to address specific metering technologies, starting with the use of mass flow meters 
used as transfer standards and, once that language and associated guidelines have been adequately developed, then 
move on to the use of other technologies.  Mr. Buttler noted that the draft guidelines he has been working on for type 
evaluation could also be used in routine field inspections. 
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Decision:  Sector members were generally in support of the concept of using transfer standards for both type 
evaluation testing and routine field tests, but acknowledged that additional development and details are needed 
for both the guidelines for NTEP evaluations and the items before the NCWM S&T Committee.  The Sector 
agreed that the draft document developed by Mr. Buttler should be reviewed by Sector members and all Sector 
members should provide input on the draft to the small working group established in 2015.  The Sector also 
agreed that the small group and the NTEP laboratories should continue to work on the guidelines and present 
an updated draft to the Sector for review by the next Sector meeting.  A copy of the draft distributed to the 
Sector via the NCWM Measuring Sector List Serve is included in Appendix B.  
     

New Items: 

2. Recommendations to Update NCWM Pub 14 to Reflect Changes to NIST HB 44. 

Source: NCWM S&T Committee 
 
Background:   
At its 101st Annual Meeting, the National Conference on Weights and Measures (NCWM) adopted the following 
items that will be reflected in the 2017 Edition of NIST Handbook 44.  These items were included on the Sector’s 
agenda to inform the Measuring Sector of the NCWM actions and to recommend corresponding changes to NCWM 
Publication 14.  For additional details on these items, refer to the NCWM S&T Committee’s 2016 Interim Report and 
its accompanying appendix, which can be found on the NCWM’s web site at: 

http://www.ncwm.net/meetings/annual/archive 

http://www.ncwm.net/_resources/dyn/files/75561831z10b352a8/_fn/4-ST-Report-Master-Web.pdf 

A. G-S.1. Identification (Software) 
Background:  At the 2016 NCWM Annual Meeting, the NCWM adopted the following changes to General 
Code Paragraph G-S.1. Identification: 

G-S.1. Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect, shall be clearly and permanently marked for the purposes of 
identification with the following information:  
 

(a)   the name, initials, or trademark of the manufacturer or distributor;  

(b)  a model identifier that positively identifies the pattern or design of the device;  

(1)   The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.” These 
terms may be followed by the word “Number” or an abbreviation of that word. The 
abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No 
or No.). The abbreviation for the word “Model” shall be “Mod” or “Mod.” Prefix lettering 
may be initial capitals, all capitals, or all lowercase.  
[Nonretroactive as of January 1, 2003] 
(Added 2000) (Amended 2001)  

  
(c)   a nonrepetitive serial number, except for equipment with no moving or electronic component parts 

and not-built-for-purpose software-based software devices software; 
[Nonretroactive as of January 1, 1968]  
(Amended 2003)  

http://www.ncwm.net/meetings/annual/archive
http://www.ncwm.net/_resources/dyn/files/75561831z10b352a8/_fn/4-ST-Report-Master-Web.pdf
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(1)  The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies the number as the required serial number.  
[Nonretroactive as of January 1, 1986]  

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, 
SN, Ser. No., and S. No.).  
[Nonretroactive as of January 1, 2001]  

(d)  the current software version or revision identifier for not-built-for-purpose software-based devices; 
manufactured as of January 1, 2004 and all software-based devices or equipment 
manufactured as of January 1, 2022;  
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2017) 

(1) The version or revision identifier shall be: 
 

i. prefaced by words, an abbreviation, or a symbol, that clearly identifies the number as the 
required version or revision;  
[Nonretroactive as of January 1, 2007] 
(Added 2006) 

 
 Note: If the equipment is capable of displaying the version or revision identifier but is 

unable to meet the formatting requirement, through the NTEP type evaluation process, 
other options may be deemed acceptable and described in the CC.  
(Added 2017)  

                                  
ii. continuously displayed or be accessible via the display.  Instructions for displaying 

the version or revision identifier shall be described in the CC. As an alternative, 
permanently marking the version or revision identifier shall be acceptable providing 
the device does not always have an integral interface to communicate the version or 
revision identifier. 
[Nonretroactive as of January 1, 2022] 
(Added 2017) 

    
(2)   Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may 

be followed by the word “Number.” Abbreviations for the word “Revision” shall, as a 
minimum, begin with the letter “R” and may be followed by the word “Number.” The 
abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No 
or No.). Prefix lettering may be initial capitals, all capitals, or all lowercase. 
[Nonretroactive as of January 1, 2007]  
(Added 2006) (Amended 2017) 

(e)  a National Type Evaluation Program (NTEP) Certificate of Conformance (CC) number or a 
corresponding CC Addendum Number for devices that have a CC.  

(1)   The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms 
“NTEP CC,” “CC,” or “Approval.” These terms may be followed by the word “Number” or 
an abbreviation of that word. The abbreviation for the word “Number” shall, as a minimum, 
begin with the letter “N” (e.g., No or No.)  
[Nonretroactive as of January 1, 2003]  

The required information shall be so located that it is readily observable without the necessity of 
the disassembly of a part requiring the use of any means separate from the device. (Amended 1985, 
1991, 1999, 2000, 2001, 2003, and, 2006 and 2017) 
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Recommendation:  As a result of the changes to General Code Paragraph G-S.1., the Sector was asked to 
recommend changes to the following NCWM Publication 14 checklists as outlined in the tables below: 

• Liquid-Measuring Devices Checklist; 
• Hydrocarbon Gas-Vapor Measuring Devices Checklist; 
• Cryogenic Liquid-Measuring Devices Checklist; 
• ECR Interfaced with RMFD Checklist in NCWM Publication 14. 

 

Liquid-Measuring Devices Checklist, Page LMD-20: 

1. General 

Code Reference: G-S.1. Identification 

Virtually all weighing and measuring equipment must be clearly and permanently marked with, or display, the manufacturer's name 
or trademark, model designation, and serial number. Service station dispensers, consoles, cash registers interfaced with dispensers, 
retrofit computing registers, and customer card-activated terminals must all have these markings. As a practical matter, some 
equipment need not have a serial number. "Satellite" modules in a modular system (e.g., keyboard module and cash drawer) need 
not have serial numbers because they do not have any "intelligence." A serial number is required in the following circumstances: 

Separate Device 
A device is capable of operating as a weighing or measuring device without interfacing with or connecting to other components. 

 
Separate Main Element 
Primary indicating elements must be marked. The device is a major element in the weighing or measuring system, which means, it 
is metrologically significant to the operation and/or performance of the system and interfaces with different compatible main 
elements. Examples include the following: indicating elements, weighing elements, meter registers, meter measuring elements 
(vehicle tank meters and loading rack meters.) 

 
Component 
The device is a component in a system, may be used in different models of devices, and is sufficiently complex to warrant a separate 
evaluation and a separate CC (e.g., load cells and vapor recovery nozzles.) Such a device may or may not be placed into an enclosure 
with other components of the system. When installed in an enclosure, the complete device must be marked with a serial number, 
and the one serial number will suffice for the entire collection of components. If not placed in an enclosure with other components, 
the component must be marked with a serial number. 

 

The following are examples of the application of these criteria: 

Retail Motor Fuel Dispensers: 
 
• Whole unit requires a serial number. 
• Indicating elements do not require a separate serial number. 
• Measuring element does not require a separate serial number. 
• The measuring element is metrologically significant because it affects the operation of the system as a whole; however, it is 

always enclosed in a housing, which has a S/N for the whole device. 
Note: A conventional nozzle on a retail motor fuel dispenser is not a sufficiently complex device to warrant a special type evaluation 
or a serial number. The nozzle does not affect the accuracy of the delivery. A separate requirement addresses the anti-drain valve. 
A vapor recovery nozzle does warrant a separate evaluation because it is a complex device, and it does have the potential to affect 
the accuracy of the device during the normal operation of the device. One model of vapor recovery nozzle can be used on many 
models of dispensers. The proper operation of a vapor recovery nozzle and system is "important" as defined by federal regulations. 
Thus, it is reasonable to require a vapor recovery nozzle to be marked with a serial number. 
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Vehicle Tank Meters 
• Serial number is required on the meter; it is a major component of the system since it is required for the system to operate. 
• Serial number is required on the indicating elements. 
 

Markings: 
 
Equipment must be marked on a surface that is an integral part of the device, and the marking must be visible after installation. If 
the required information is not positioned in a visible location after installation, a duplicate, permanent identification badge must 
be located in a visible location after installation. A removable cover is an acceptable location for the required information only if 
a permanent ID badge is located elsewhere on the device. 

The information may be on a metal or plastic plate that is attached with pop rivets, adhesive, or other means, but removable bolts 
or screws are not permitted. A foil or vinyl badge may be used provided that it is able to survive wear and tear, remains legible, 
and is difficult to remove. The printing on a foil badge must be easily readable and not easily obliterated by rubbing with a relatively 
soft object (e.g., the wood of a pencil.) 

 

Location of the information:  

      

 

 

All equipment shall be clearly and permanently marked on an exterior surface that is visible after 
installation with the following information (prefix lettering may be initial capitals, all capitals, or all 
lower case): 

Code Reference: G-S.1. (a) 

1.4. The name, initials, or trademark of the manufacturer or distributor.  Yes   No   N/A 
 

Code Reference: G-S.1. (b) 

1.5. A model identifier that positively identifies the pattern or design of the device. The 
model identifier shall be prefaced by the word "Model," "Type," or "Pattern." These 
terms may be followed by the word "Number" or an abbreviation of that word. 

 
1.5.1. The abbreviation for the word "Number" shall, as a minimum, begin with the 

letter "N" (e.g., No or No.) 
 

1.5.2. The abbreviation for the word "Model" shall be "Mod" or "Mod." Prefix 
lettering may be initial capitals, all capitals, or all lower case. 

 
 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 
 

 Yes   No   N/A 
 

 

Code Reference: G-S.1. (c) 

1.6 Except for equipment with no moving or electronic component parts and not built for 
purpose, software-based devices software, a non-repetitive serial number. 

 
1.6.1. The serial number shall be prefaced by the words "Serial Number" or an 

abbreviation, or a symbol, that clearly identifies the number as the required serial 
number. 

 
 

 Yes   No   N/A 
 
 

 Yes   No   N/A 
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1.6.2. Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 

"S," and abbreviations for the word "Number" shall, as a minimum, begin with 
the letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

 Yes   No   N/A 
 
 

Code Reference: G-S.1. (d) 

Not built-for-purpose, software based devices shall be marked with the following. 
Note:  Effective January 1, 2022, this will apply to all software-based devices (or 
equipment). 

 
1.7. the current software version or revision identifier designation. 

 
1.7.1. The version or revision identifier shall be prefaced by the word "Version" or 

"Revision" as appropriate and either word may be followed by the word 
"Number.” 

 
If the equipment is capable of displaying the version or revision 
identifier but is unable to meet the formatting requirement, through the 
NTEP type evaluation process, other options may be deemed acceptable 
and described in the CC.  
 
If this option is used, describe the option below: 

      

 

 

 
 
1.7.2. The version or revision identifier shall be continuously displayed or be 

accessible via the display.  Instructions for displaying the version or 
revision identifier shall be described in the CC. As an alternative, 
permanently marking the version or revision identifier shall be 
acceptable providing the device does not always have an integral 
interface to communicate the version or revision identifier. 
If this option is used, describe the option below: 

      

 

 

 
 
1.7.3. The aAbbreviations for the word "Version" shall, as a minimum, begin with 

the letter "V." Abbreviations for the word "Revision" shall, as a minimum, 
begin with the letter "R." The abbreviations for the word "Number" shall, as 
a minimum, begin with the letter "N" (e.g., No or No.).  Prefix lettering 
may be initial capitals, all capitals, or all lowercase. 

 
 

 
 
 
 
 

 Yes   No   N/A 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 
 
 
 
 
 
 
 
 
 
 

 Yes   No   N/A 
 
 
 
 
 
 
 
 
 
 
 

 Yes   No   N/A 
 

Code Reference: G-S.1. (e) 
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1.8. An NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 
number for devices that have (or will have) a CC. 
 
1.8.1. The number shall be prefaced by the terms "NTEP CC," "CC," or "Approval." 

These terms may be followed by the word "Number" or an abbreviation for the 
word "Number." 

 
1.8.2. The abbreviation for the word "Number" shall as a minimum begin with the letter 

"N" (e.g., No or No.) 
 

 Yes   No   N/A 
 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 
 

The device must have an area, either on the identification plate or on the device itself, suitable 
for the application of the Certificate of Conformance Number.   Yes   No   N/A 
 
If the area for the CC number is not part of an identification plate, then note its intended 
location below and how it will be applied. 
 

1.8.3. Location of CC Number if not located with the identification information:  
      

 

 

Hydrocarbon Gas Vapor-Measuring Devices (HGVMD) Checklist, Page HGVMD-2: 

Identification 
All equipment shall be clearly and permanently marked on an exterior visible surface after installation. 
It must contain the following information (prefix lettering may be initial capitals, all capitals, or all 
lower case): 

 

Code Reference: G-S.1. (a) 

1.1. The name, initials, or trademark of the manufacturer or distributor.  Yes   No   N/A 
 

Code Reference: G-S.1. (b) 

1.2. A model identifier that positively identifies the pattern or design of the device. The model 
identifier shall be prefaced by the word "Model," "Type," or "Pattern." These terms may 
be followed by the word "Number" or an abbreviation of that word. 

 
1.2.1 The abbreviation for the word "Number" shall, as a minimum, begin with the 

letter "N" (e.g., No or No.) 
 
1.2.2. The abbreviation for the word "Model" shall be "Mod" or "Mod." Prefix 

lettering may be initial capitals, all capitals, or all lower case. 
 

Code Reference: G-S.1. (c) 

 
 
 

 Yes   No   N/A 
 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 
 
 
 

1.3. Except for equipment with no moving or electronic component parts and not built for  Yes   No   N/A 
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purpose, software-based devices software, a non-repetitive serial number. 
 
1.3.1. The serial number shall be prefaced by the words "Serial Number" or an 

abbreviation, or a symbol, that clearly identifies the number as the required 
serial number. 

 
1.3.2. Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 

"S," and abbreviations for the word "Number" shall, as a minimum, begin with 
the letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

 
Code Reference: G-S.1. (d) 

For not built-for-purpose, software based devices and all software-based devices (or 
equipment) manufactured as of January 1, 2022: 
 

 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 

1.4. The current software version designation. 
 

1.4.1. The version or revision identifier shall be prefaced by the word "Version" or 
"Revision" as appropriate and either word may be followed by the word 
"Number." 
 
If the equipment is capable of displaying the version or revision identifier 
but is unable to meet the formatting requirement, through the NTEP type 
evaluation process, other options may be deemed acceptable and described 
in the CC.  
 
If this option is used, describe the option below: 
      

 

 
 

1.4.2. The version or revision identifier shall be continuously displayed or be 
accessible via the display.  Instructions for displaying the version or 
revision identifier shall be described in the CC. As an alternative, 
permanently marking the version or revision identifier shall be acceptable 
providing the device does not always have an integral interface to 
communicate the version or revision identifier. 
 

 If this option is used, describe the option below: 
      

 

 
1.4.3. The aAbbreviations for the word "Version" shall, as a minimum, begin with the 

letter "V." Abbreviations for the word "Revision" shall, as a minimum, begin 
with the letter "R." The abbreviations for the word "Number" shall, as a 
minimum, begin with the letter "N" (e.g., No or No.)  Prefix lettering may be 
initial capitals, all capitals, or all lowercase. 

 
 

 Yes   No   N/A 
 

 Yes   No   N/A 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Yes   No   N/A 
 
 
 
 
 
 
 
 
 
 

 Yes   No   N/A 
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Code Reference: G-S.1. (e) 

1.5. An NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 
number for devices that have (or will have) a CC. 

 
 The number shall be prefaced by the terms "NTEP CC," "CC," or "Approval." 

These terms may be followed by the word "Number" or an abbreviation for the 
word "Number." 
 

 The abbreviation for the word "Number" shall as a minimum begin with the 
letter "N" (e.g., No or No.) 

 Yes   No   N/A 
 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 

 
The device must have an area, either on the identification plate or on the device itself, suitable 
for the application of the Certificate of Conformance Number. If the area for the CC number 
is not part of an identification plate, then note its intended location below and how it will be 
applied. 
 

 Location of CC Number if not located with the identification information:  
      

 

 

 

Cryogenic Liquid-Measuring Devices Checklist, Page CLMD-2: 

Code Reference:  G-S.1. Identification 

All equipment shall be clearly and permanently marked on an exterior visible surface after installation. 
It must contain the following information (prefix lettering may be initial capitals, all capitals, or all 
lower case): 

 

Code Reference: G-S.1. (a) 

1.1. The name, initials, or trademark of the manufacturer or distributor.  Yes   No   N/A 
 

Code Reference: G-S.1. (b) 

1.2. A model identifier that positively identifies the pattern or design of the device. The 
model identifier shall be prefaced by the word "Model," "Type," or "Pattern." These 
terms may be followed by the word "Number" or an abbreviation of that word. 
 
1.2.1 The abbreviation for the word "Number" shall, as a minimum, begin with the 

letter "N" (e.g., No or No.) 
 
1.2.2. The abbreviation for the word "Model" shall be "Mod" or "Mod." Prefix 

lettering may be initial capitals, all capitals, or all lower case. 
 

 
 
 

 Yes   No   N/A 
 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 
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Code Reference: G-S.1. (c)  
 

1.3. Except for equipment with no moving or electronic component parts and not built for 
purpose, software-based devices software, a non-repetitive serial number. 
 
1.3.1. The serial number shall be prefaced by the words "Serial Number" or an 

abbreviation, or a symbol, that clearly identifies the number as the required 
serial number. 

 
1.3.2. Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 

"S," and abbreviations for the word "Number" shall, as a minimum, begin with 
the letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

 
Code Reference: G-S.1. (d) 
 
For not built-for-purpose, software based devices and all software-based devices (or equipment) 
manufactured as of January 1, 2022: 

 Yes   No   N/A 
 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 

1.4. The current software version designation. 
 
1.4.1. The version or revision identifier shall be prefaced by the word "Version" or 

"Revision" as appropriate and either word may be followed by the word 
"Number." 
 
If the equipment is capable of displaying the version or revision identifier 
but is unable to meet the formatting requirement, through the NTEP type 
evaluation process, other options may be deemed acceptable and described 
in the CC.  
 
If this option is used, describe the option below: 
      

 

 
1.4.2. The version or revision identifier shall be continuously displayed or be 

accessible via the display.  Instructions for displaying the version or 
revision identifier shall be described in the CC. As an alternative, 
permanently marking the version or revision identifier shall be acceptable 
providing the device does not always have an integral interface to 
communicate the version or revision identifier. 
 

 If this option is used, describe the option below: 
      

 

 
1.4.3. The aAbbreviations for the word "Version" shall, as a minimum, begin with the 

letter "V." Abbreviations for the word "Revision" shall, as a minimum, begin 
with the letter "R." The abbreviations for the word "Number" shall, as a 
minimum, begin with the letter "N" (e.g., No or No.)  Prefix lettering may be 
initial capitals, all capitals, or all lowercase. 

 Yes   No   N/A 
 

 Yes   No   N/A 
 
 
 
 
 
 
 
 
 
 
 
 

 Yes   No   N/A 
 
 
 
 
 
 
 
 
 
 

 Yes   No   N/A 
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Code Reference: G-S.1. (e) 

1.5. An NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 
number for devices that have (or will have) a CC. 
 
1.5.1. The number shall be prefaced by the terms "NTEP CC," "CC," or "Approval." 

These terms may be followed by the word "Number" or an abbreviation for the 
word "Number." 

 
1.5.2. The abbreviation for the word "Number" shall as a minimum begin with the 

letter "N" (e.g., No or No.) 

 Yes   No   N/A 
 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 

 
The device must have an area, either on the identification plate or on the device itself, suitable 
for the application of the Certificate of Conformance Number. If the area for the CC number 
is not part of an identification plate, then note its intended location below and how it will be 
applied. 
 
1.5.3. Location of CC Number if not located with the identification information:  

      

 

 

Electronic Cash Register Interfaced with Retail Motor-Fuel Dispenser Checklist, Page ECRD-1: 

1. Identification 

Code Reference: G-S.1. General 
Each cash register must comply with the appropriate NIST Handbook 44 identification requirements.  

All equipment, except weights and separate parts necessary to the measurement process but not having any metrological effect, shall 
be clearly and permanently marked for the purposes of identification with the following information (prefix lettering may be initial 
capitals, all capitals, or all lower case.) 

Location of the information:  

      

       

Code Reference: G-S.1. (a) 
 
1.1. The name, initials, or trademark of the manufacturer or distributor. 

 
Code Reference: G-S.1. (b) 

 

 
 

 Yes    No   No 
 
 

1.2. A model identifier that positively identifies the pattern or design of the device. The 
model identifier shall be prefaced by the word "Model," "Type," or "Pattern." These 
terms may be followed by the word "Number" or an abbreviation of that word. 
 
1.2.1. The abbreviation for the word "Number" shall, as a minimum, begin with the 

 
 
 
 

 Yes    No   No 
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letter "N" (e.g., No or No.) 
 

1.2.2. The abbreviation for the word "Model" shall be "Mod" or "Mod." Prefix 
lettering may be initial capitals, all capitals, or all lower case. 

 

 
 

 Yes    No   No 

Code Reference: G-S.1. (c) 
 

1.3. Except for equipment with no moving or electronic component parts and not built for 
purpose, software-based devicessoftware, a non-repetitive serial number. 
 
1.3.1. The serial number shall be prefaced by the words "Serial Number" or an 

abbreviation, or a symbol, that clearly identifies the number as the required serial 
number. 
 

1.3.2. Abbreviations for the word "Serial" shall, as a minimum, begin with the letter 
"S," and abbreviations for the word "Number" shall, as a minimum, begin with 
the letter "N" (e.g., S/N, SN, Ser. No, and S No.) 

 

 
 
 
 
 

 Yes    No   No 
 
 
 

 Yes    No   No 

Code Reference: G-S.1. (d) 
 

For not built-for-purpose, software based devices and all software-based devices (or 
equipment) manufactured as of January 1, 2022: 
 
1.4. tThe current software version designation. 

 
1.4.1. The version or revision identifier shall be prefaced by the word "Version" or 

"Revision" as appropriate and either word may be followed by the word 
"Number." 
 
If the equipment is capable of displaying the version or revision identifier 
but is unable to meet the formatting requirement, through the NTEP type 
evaluation process, other options may be deemed acceptable and 
described in the CC.  
 
If this option is used, describe the option below: 
      

 

 

 
 

1.4.2. The version or revision identifier shall be continuously displayed or be 
accessible via the display.  Instructions for displaying the version or 
revision identifier shall be described in the CC. As an alternative, 
permanently marking the version or revision identifier shall be acceptable 
providing the device does not always have an integral interface to 
communicate the version or revision identifier. 
If this option is used, describe the option below: 
      

 
 
 
 
 
 
 

 Yes    No   No 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Yes    No   No 
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1.4.3. The aAbbreviations for the word "Version" shall, as a minimum, begin with 
the letter "V." Abbreviations for the word "Revision" shall, as a minimum, 
begin with the letter "R." The abbreviations for the word "Number" shall, as a 
minimum, begin with the letter "N" (e.g., No or No.) Prefix lettering may be 
initial capitals, all capitals, or all lowercase. 

 
 
 
 
 

 Yes    No   No 

Code Reference: G-S.1. (e) 
1.5. An NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 

number for devices that have (or will have) a CC. 
 
1.5.1. The number shall be prefaced by the terms "NTEP CC," "CC," or "Approval." 

These terms may be followed by the word "Number" or an abbreviation for the 
word "Number." 
 

1.5.2. The abbreviation for the word "Number" shall as a minimum begin with the 
letter "N" (e.g., No or No.) 

 

 Yes    No   No 

The device must have an area, either on the identification plate or on the device itself, suitable 
for the application of the Certificate of Conformance Number. 
 
If the area for the CC number is not part of an identification plate, then note its intended 
location below and how it will be applied. 
 
1.5.3 Location of CC Number if not located with the identification information:  

      

 

1.5.4. The required information shall be so located that it is readily observable without 
the necessity of the disassembly of a part requiring the use of any means 
separate from the device. 

 Yes    No   No 

 … 

 

Discussion:  The Sector reviewed the proposed changes outlined in the Recommendation.  Several Sector members 
commented that the application of the 2022 nonretroactive date in the reference to paragraph G-S.1.(d) in the LMD 
checklist was not clear and changes need to be made to clarify it. 

The Sector reviewed draft language under development by the Software Sector for possible addition to NCWM 
Publication 14, including a note regarding the separation of metrologically significant software.  NTEP Director, Jim 
Truex, noted that the Software Sector summary has not been finalized as of the time of the Measuring Sector’s meeting 
and cautioned that the language is not to be distributed.  He noted that software experts within the Software Sector 
indicated that their equipment is already able to comply with the requirements. 

After reviewing this information, the Sector considered a proposal to recommend the addition of the following “note” 
to the checklist after Code Reference G-S.1.1. Location of Marking Information for Not Built for Purpose SW Based 
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Devices, Section 1.; however, the Sector did not agree with this recommendation.  The Sector agreed that individual 
members are encouraged to provide input directly to the SW Sector. 

Note: Manufacturers may choose to separate metrologically significant software from non-metrologically 
significant software. Separation would allow the revision of the non-metrological portion without the need 
for further evaluation. In addition, non-metrologically significant software may be updated on devices 
without breaking a seal, if so designed. Separation of software requires that all software modules (programs, 
subroutines, objects, etc.) that perform metrologically significant functions or that contain metrologically 
significant data domains form the metrologically significant software part of a measuring instrument (device 
or sub-assembly). If the separation of the software is not possible or needed, then the software is 
metrologically significant as a whole. 

Jim Truex noted that the Software Sector envisions eventually taking responsibility for the software portions of the 
checklists in Publication 14, pulling sections from individual checklists into a single checklist that could be used to 
evaluate software-based systems.  While he hasn’t yet determined if he supports this concept, he felt it is important to 
share these thoughts with the Measuring Sector.    He also suggested that the above note be included in Publication 14 
now in the General Section of the LMD Checklist right after Section G-S.1.1. Location of Marking Information for 
Not Built for Purpose SW Based Devices, Section 1.9.  He noted that the other Sectors have agreed to the addition of 
the note and observed that it would be inappropriate for the Measuring Sector to oppose it.  Some members indicated 
that they didn’t believe the note would create an issue, but some felt that there was no point to including it.  Mike 
Keilty expressed reservations about including things in Publication 14 that are not reflected in Handbook 44.  Joe 
Eccleston (MD) expressed similar concerns and questioned whether it may create conflicts with the current policy. 

Randy Moses (Wayne Refueling) expressed concerns over how this information will be verified, noting that it appears 
that it will be left to the integrity of the manufacturers to comply with the requirement.  He noted he does not oppose 
the concept, but felt it is important to acknowledge this is a hole in the process and that it needs to be addressed in 
some fashion. 

Multiple members noted that the NTEP evaluation process already relies on an honor system, whereby manufacturers 
are expected to notify NTEP of metrologically significant changes to software.  Mike Keilty noted that the Measuring 
Sector has made it clear in past meetings that Measuring Sector members are not (generally) software experts.  
Members’ companies have software experts, but those experts are sent to the Software Sector rather than the 
Measuring Sector to make the best use of their expertise. 

Mr. Keilty suggested that Mr. Moses develop a response/comment that could be shared with to the Software Sector to 
share these concerns.  Mr. Moses indicated he plans to develop comments and send them to the Software Sector and 
will share his comments with the Measuring Sector members.  This will allow others on the Sector to echo the 
comments or provide their own, depending on whether or not they agree with his thoughts.  Mr. Truex encouraged 
other Measuring Sector members to also share their thoughts with Jim Pettinato and ask for clarifications where 
needed.  This will enable the Software Sector to address and respond to any concerns and assist them in developing 
criteria that will be better accepted and implemented. 

Decision:  The Sector agreed to recommend the proposed modifications to the checklists to reflect the changes 
to NCWM Handbook 44 adopted at the 2016 NCWM Annual Meeting. 

The Sector agreed to make the following corrections to the proposed changes to G-S.1.(d) in the LMD Checklist 
to make it clear that the reference to the 2022 nonretroactive date only applies to the latter part of the sentence. 

For nNot built-for-purpose, software based devices shall be marked with the following. 
Note: Effective January 1, 2022, this will apply to all software-based devices (or equipment). 
 

The Sector agreed that the same changes should be made to the other checklists included in the above 
recommendation.  In the interest of brevity of this summary, these changes have been incorporated into the 
above recommendation rather than repeating the excerpts included in the “Recommendation” section. 
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B. G-S.9. Metrologically Significant Software Updates 
Background:  At the 2016 NCWM Annual Meeting, the NCWM adopted a new General Code Paragraph 
G-S.9. Metrologically Significant Software Updates as follows: 

G-S.9. Metrologically Significant Software Updates. -  A software update that changes the 
metrologically significant software shall be considered a sealable event. 
 

Recommendation:  As a result of the addition of paragraph G-S.9., the Sector is asked to the Sector is asked 
to recommend changes to the following NCWM Publication 14 checklists as outlined in the tables below: 

• Liquid-Measuring Devices Checklist; 
• Hydrocarbon Gas-Vapor Measuring Devices Checklist; 
• Cryogenic Liquid-Measuring Devices Checklist; 
• ECR Interfaced with RMFD Checklist in NCWM Publication 14. 

 
Note that the recommended changes to the Hydrocarbon Gas-Vapor Measuring Devices Checklist also 
propose the addition of Code References which appear to have been inadvertently omitted from the checklist, 
perhaps during a previous re-organization of the measuring checklists. 

Liquid-Measuring Devices Checklist: 

Page LMD-25: Modify the title of Code Reference G-S.8. to include a reference to new paragraph G-S.9. 
Metrologically Significant Software Updates. 

Code Reference: G-S.8. Sealing Electronic Adjustable Components,; and Provision for 
Metrologist Sealing of Adjustable Components; Provision for Metrological Data Change or 
Audit Trial and G-S.9. Metrologically Significant Software Updates. 
 

Note: Also reference specific code requirements for sealing and audit trails including Liquid 
Measuring Devices Code Paragraph S.2.2., Mass Flow Meters Code Paragraph S.3.5, and other 
applicable specific code requirements. 

2.1.8. Electronic adjustable components that affect the performance of a device shall provide 
for an approved means of security (e.g. data change audit trail) or for physically 
applying a security seal. These This includes components include such as the 
mechanical adjustment mechanism of meters; the electronic calibration factor and 
automatic temperature compensator for electronic meter registers,; selection of pressure 
of density correction capability and correction values,; and pulser setting and 
gallon/liter conversion switches when they may accidentally or intentionally be used to 
perpetrate fraud; and software updates that change the metrologically significant 
software. 

 Yes   No   N/A 

 

Page LMD-124: Modify Appendix A as follows to specify that metrologically significant software updates are considered “sealable 
events.” 

Typical Features and Parameters to Be Sealed 

The following provides examples of configuration and calibration parameters that are to be sealed. The examples are provided for 
guidance and are not intended to cover all possible parameters. 

Calibration Parameters: 
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Calibration parameters are those parameters whose values are expected to change as a result of accuracy adjustments. Examples 
include the following: 

1. Measuring element adjustments where linearity corrections are used (e.g., flow rate 1 and meter factor 1, flow rate 2 and 
meter factor 2, etc.) 

2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 
 

Configuration Parameters: 
Configuration parameters are those parameters where the values are expected to be entered once only and not changed after all 
initial installation settings have been made. Examples include the following: 

3. Octane or other blend setting ratios (optional in Canada at this time.) 
4. Temperature, pressure, density, and other sensor settings for zero, span, and offset values. 
5. Measurement units (in Canada, only if not displayed or printed on the primary register.) 
6. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables. 
7. Liquid density setting (in Canada, only if not displayed or printed on the primary register) and allowable liquid density input 

range. 
8. Vapor pressures of liquids if used in calculations to establish the quantity. 
9. Meter or sensor temperature compensation factors. 
10. False or missing pulse limits for dual pulse systems (Canada only.) 
11. On/off status of automatic temperature, pressure, or density correction. 
12. Automatic or manual data input for sensors. 
13. Dual pulse checking feature status on or off. 
14. Flow control settings (optional in Canada.) 
15. Filtering constants. 
16. Software updates that change the metrologically significant software. 
 

Typical Features or Parameters to be Sealed Typical Features or Parameters NOT Required to be Sealed 
• Measuring Element Adjustment 

(both mechanical and electronic) 
• Linearity Correction Values 
• Measurement Units (e.g., gallons to liters) 
• Octane Blend Setting for Retail Motor Fuel 

Dispensers 
• Any Tables or Settings Accessed by the Software or 

Manually Entered to Establish the Quantity (e.g., 
specific gravity, pressure, etc.) 

• Density Ranges 
• Pulsers 
• Single Pick-up (magnetic or reluctance) 
• Temperature Probes and Temperature Offsets in 

Software 
• Pressure and Density Sensors and Transducers 
• Flow Control Settings (e.g., flow rates for slow-flow 

start, quantity for slow-flow start and stop) 
• Temperature Compensating Systems (on/off) 
• Differential Pressure Valves 
• As a point of clarification, the flow control settings 

referenced above are those controls typically 
incorporated into the installations of large-capacity 

• Analog-to-Digital Converters 
• Quantity Division Value (display resolution) 
• Double Pulse Counting 
• Communications 
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meters (wholesale meters.) The reference does not 
include the point at which retail motor fuel dispensers 
slow product flow during a prepaid transaction to 
enable the dispenser to stop at the preset amount. 

• Software updates that change the metrologically 
significant software. 

 

 

Hydrocarbon Gas Vapor-Measuring Devices Checklist: 

Page HGVMD-6: Add “Code Reference” titles to properly reflect references to NIST HB 44 and to 
be consistent with the format used in other portions of the checklist.  Add General 
Code References corresponding to other measuring checklist that are missing 
from the Hydrocarbon Gas Vapor-Measuring Devices Checklist. 

3. Design of Measuring Elements 

 … 

3.2. Code Reference: S.2.2. Provision for Sealing. 
Adequate provision shall be made for applying security seals in such a manner that no 
adjustment may be made of any measurement element. 

 Yes   No   N/A 

3.3. Code Reference:  S.2.3. Maintenance of Vapor State. 
A device shall be so designed and installed that the product being measured will 
remain in a vapor state during passage through the meter. 

 Yes   No   N/A 

3.4. Code Reference: S.2.4. Automatic Temperature Compensation. 
A device may be equipped with an adjustable automatic means for adjusting the 
indication and registration of the measured volume of vapor to the volume at 15 °C (60 
°F.) 

 Yes   No   N/A 

 
 

4. Design of Discharge Lines 

Code Reference: S.3. Design of Discharge Lines. 
4.1. Diversion of Measured Vapor – No means shall be provided by which any measured 

vapor can be diverted from the measuring chamber of the meter or the discharge line 
there from. 

 Yes   No   N/A 

5. Repeatability of Graduations, Indications, and Recorded Representations 

Code Reference: G-S.5.2.1. Analog Indication and Representation. 
5.1. An analog device must have graduations and a suitable indicator to provide an accurate 

indication of quantity and money values. 
 Yes   No   N/A 

 
Code Reference: G-S.5.2.3. Size and Character. 
Digits used for comparable values must be uniform in size and character, but subordinate values may 
be displayed in different and less prominent digits than more significant values may be displayed. The 
latter more likely occurs on analog devices. In digital indications, the digits are usually uniform 
throughout a particular display. The size of digits differs for different quantities. For example, the 
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quantity and unit price digits may be smaller than the total price digits. 

5.2. Corresponding graduations shall be uniform in size and character.  Yes   No   N/A 
5.3. Subordinate graduations, indications, and recorded representations shall be 

appropriately portrayed or designated. 
 Yes   No   N/A 

 
Code Reference: G-S.5.2.4. Values 
5.4. Values shall be adequately defined by a sufficient number of figures, words, symbols, 

or combinations and uniformly placed so that they do not interfere with the accuracy of 
the reading. 

 Yes   No   N/A 

 

Code Reference: G-S.5.2.5. Permanence 
5.5. Graduations, indications, or recorded representations and their defining figures, words, 

and symbols shall be of such character that they will not easily become obliterated or 
illegible. 

 Yes   No   N/A 

 

Code Reference: G-S.5.3. and G-S.5.3.1. Values of Graduated Intervals or Increments 
Graduations, digital and analog indications and recorded representations shall be uniform in size, 
character, and value throughout any series. Graduations must have a regular pattern, and the 
increments must be consistent. Quantity values shall be defined by the specific unit of measure 
in use. 

 Yes   No   N/A 

5.6. Graduations and indications shall be uniform throughout any series. 
5.7. Graduations must have a regular pattern and the increments must be consistent. 

 Yes   No   N/A 
 Yes   No   N/A 

5.8. Quantity values shall be identified by the unit of measure.  Yes   No   N/A 
 

Code Reference: G-S.5.4.  Repeatability of Indications. 

The quantity measured by a device shall be repeatable within tolerance for the same indication. One condition that may create a 
problem is that the value of the quantity division may be large relative to the tolerance. A delivery must be within tolerance wherever 
the delivery is stopped within the nominal indication of the test draft. Meters that may be at the tolerance limit may be out of 
tolerance at an extreme limit of the nominal quantity indication. 

5.9. When a digital indicator is tested, the delivered quantity shall be within tolerance at any 
point within the quantity-value division for the test draft. 

 Yes   No   N/A 

 

Code Reference: G-S.5.6. Recorded Representations 
5.10.  All recorded values shall be digital. See also G-UR.3.3.  Yes   No   N/A 
5.11. In applications where recorded representations are required, the 

customer may be given the option of not receiving the recorded 
representation. 

 Yes   No   N/A 

5.12. For systems equipped with the capability of issuing an electronic 
receipt, ticket, or other recorded representations, the customer may be 
given the option to receive any required information electronically 
(e.g., via cell phone, computer, etc.) in lieu of or in addition to a hard 
copy. 

 Yes   No   N/A 

The electronic copy is provided:  
5.12.1. In lieu of a hard copy of the recorded representation.  Yes   No   N/A 
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5.12.2. In addition to a hard copy of the recorded representation.  Yes   No   N/A 

Describe the options provided:  
5.12.3. Via Cell phone.  Yes   No   N/A 
5.12.4. Computer.  Yes   No   N/A 
5.12.5. Other (describe).  Yes   No   N/A 

Code Reference: G-S.5.7. Magnified Graduations and Indications 
5.13. Magnified indications shall conform to all requirements for graduations and indications.  Yes   No   N/A 

 

Code Reference: G-S.6. Marking, Operational Controls, Indications and Features 
All operational controls, indications, and features shall be clearly and definitely identified. Non-
functional keys and annunciators shall not be marked because their marking implies that the key or 
annunciator is functional and should be inspected or tested by the enforcement official. Keys and 
operator controls that are visible to a customer in a direct sale transaction shall be marked with words 
or symbols to the extent that they can aid the customer to understand and make the transaction. Keys 
that are visible only to the console operator need to be marked only to the extent that a trained operator 
can understand the function of each key. 

5.14. All operational controls, indications, and features including switches, lights, displays, 
and push-buttons shall be clearly and definitely identified. The use of approved 
pictograms or symbols shall be acceptable. 

 Yes   No   N/A 

5.15. All dual function (multi-function) keys or controls shall be marked to clearly identify all 
functions. 

 Yes   No   N/A 

5.16. Non-functional controls and annunciators shall not be marked.  Yes   No   N/A 

Code Reference: G-S.7. Lettering, Readability 
5.17. Required markings and instructions shall be permanent and easy to read.  Yes   No   N/A 

Code References: G-S.8. Sealing, Electronic Adjustable Components; Provision for Sealing 
Adjustable Components; and Provision for Metrological Data Change Audit Trail and G-S.9. 
Metrologically Significant Software Updates. 

Note: Also reference specific code requirements for sealing and audit trails including Liquid 
Measuring Devices Code Paragraph S.2.2., Mass Flow Meters Code Paragraph S.3.5, and other 
applicable specific code requirements. 

5.18. Electronic adjustable components that affect the performance of a device shall provide 
for an approved means of security (e.g. data change audit trail) or for physically applying 
a security seal. This includes components such as the mechanical adjustment mechanism 
of meters; the electronic calibration factor and automatic temperature compensator for 
electronic meter registers; selection of pressure of density correction capability and 
correction values; pulser setting and gallon/liter conversion switches when they may 
accidentally or intentionally be used to perpetrate fraud; and software updates that 
change the metrologically significant software. 

 Yes   No   N/A 
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Page HGVMD-14: Modify Appendix A as follows to specify that metrologically significant software updates are considered “sealable 
events.” 

Typical Features and Parameters to be Sealed 

The following provides examples of configuration and calibration parameters that are to be sealed. The examples are provided for 
guidance and are not intended to cover all possible parameters. 

Calibration Parameters 
Calibration parameters are those parameters whose values are expected to change as a result of accuracy adjustments.  Examples 
include the following. 

1. Measuring element adjustments where linearity corrections are used (e.g., flow rate 1 and meter factor 1, flow rate 2 and meter 
factor 2, etc.) 

2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 

Configuration Parameters 
Configuration parameters are those parameters whose values are expected to be entered only once and not changed after all initial 
installation settings are made. Examples include the following. 

1. Octane or other blend setting ratios (optional in Canada at this time.) 
2. Temperature, pressure, density, and other sensor settings for zero, span, and offset values. 
3. Measurement units (in Canada, only if not displayed or printed on the primary register.) 
4. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables. 
5. Liquid density setting (in Canada, only if not displayed or printed on the primary register) and allowable liquid density input range. 
6. Vapor pressures of liquids if used in calculations to establish the quantity. 
7. Meter or sensor temperature compensation factors. 
8. False or missing pulse limits for dual pulse systems (Canada only.) 
9. On/off status of automatic temperature, pressure, or density correction. 
10. Automatic or manual data input for sensors. 
11. Dual pulse checking feature status on or off. 
12. Flow control settings (optional in Canada.) 
13. Filtering constants. 
14. Software updates that change the metrologically significant software. 

Hydrocarbon Gas-Vapor Measuring Device Features and Parameters 
Typical Features or Parameters to be Sealed Typical Features or Parameters NOT Required to be Sealed 

• Measuring Element Adjustment 
(both mechanical and electronic) 

• Linearity Correction Values 
• Measurement Units (e.g., cubic feet to cubic meters) 
• Any Tables or Settings Accessed by the Software or 

Manually Entered to Establish the Quantity (e.g., 
specific gravity, pressure, etc.) 

• Density Ranges 
• Pulsers 
• Single Pick-up (magnetic or reluctance) 
• Temperature Probes and Temperature Offsets in 

Software 

• Analog-to-Digital Converters 
• Quantity Division Value (display resolution) 
• Double Pulse Counting 
• Communications 
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• Pressure and Density Sensors and Transducers 
• Flow Control Settings (e.g., flow rates for slow-

flow start, quantity for slow-flow start and stop) 
• Temperature Compensating Systems (on/off) 
• Differential Pressure Valves 
• As a point of clarification, the flow control settings 

referenced above are those controls typically 
incorporated into the installations of large-capacity 
meters (wholesale meters.) The reference does not 
include the point at which retail motor fuel 
dispensers slow product flow during a prepaid 
transaction to enable the dispenser to stop at the 
preset amount. 

• Software updates that change the metrologically 
significant software. 

Note: The above examples of adjustments, parameters, and features to be sealed are to be considered "typical" or "normal." This 
list may not be all inclusive. Some parameters other than those listed, which affect the metrological performance of the device, must 
be sealed. If listed parameters or other parameters, which may affect the metrological function of the device, are not sealed, the 
manufacturer must demonstrate that all settings comply with the most stringent requirements for the application of the device (e.g., 
the parameter does not affect compliance with NIST Handbook 44.) 

Section 3.33. of NIST Handbook 44, Code for Hydrocarbon Gas Vapor-Measuring Devices, does not include specific design criteria 
for electronic audit trails. Based upon G-A.3., Special and Unclassified Equipment, and G-S.8., Provisions for Sealing Electronic 
Adjustable Components, Table S.2.2.of the Liquid-Measuring Devices Code, Categories of Device and Methods of Sealing, will be 
applied to the type evaluation of cryogenic devices until specific design criteria are added to Section 3.33. of NIST Handbook 44 
for the design of audit trails installed in Hydrocarbon Gas Vapor-measuring devices. 

  
 

 

Cryogenic Liquid-Measuring Devices Checklist: 
 
Page CLMD-6: Modify the title and body of the following code reference to include a reference to new paragraph G-S.9. 

Metrologically Significant Software Updates. 

Code Reference: G-S.8. Sealing Electronic Adjustable Components,; and Provision for 
Metrologist Sealing of Adjustable Components; Provision for Metrological Data Change or 
Audit Trial and G-S.9. Metrologically Significant Software Updates. 
2.21. Electronic adjustable components that affect the performance of a device shall provide for 

an approved means of security (e.g. data change audit trail) or for physically applying a 
security seal. These components include the following: (1) mechanical adjustment 
mechanism for meters, (2) the electronic calibration factor and automatic temperature 
compensator for electronic meter registers, (3) selection of pressure for density correction 
capability and correction values, and (4) pulser setting and gallon/liter conversion 
switches when they may accidentally or intentionally be used to perpetrate fraud.; and (5) 
software updates that change the metrologically significant software. 

 Yes   No   N/A 
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Page CLMD-19: Modify Appendix A as follows to specify that metrologically significant software updates are considered “sealable 
events.” 

Typical Features and Parameters to Be Sealed 

The following provides examples of configuration and calibration parameters that are to be sealed. The examples are provided for 
guidance and are not intended to cover all possible parameters. 

Calibration Parameters 
Calibration parameters are those parameters whose values are expected to change as a result of accuracy adjustments. Examples 
include the following. 

1. Measuring element adjustments where linearity corrections are used (e.g., flow rate 1 and meter factor 1, flow rate 2 and meter 
factor 2, etc.) 

2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 

Configuration Parameters 
Configuration parameters are those parameters whose values are expected to be entered only once and not changed after all initial 
installation settings are made. Examples include the following. 

1. Octane or other blend setting ratios (optional in Canada at this time.) 
2. Temperature, pressure, density, and other sensor settings for zero, span, and offset values. 
3. Measurement units (in Canada, only if not displayed or printed on the primary register.) 
4. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables. 
5. Liquid density setting (in Canada, only if not displayed or printed on the primary register) and allowable liquid density input range. 
6. Vapor pressures of liquids if used in calculations to establish the quantity. 
7. Meter or sensor temperature compensation factors. 
8. False or missing pulse limits for dual pulse systems (Canada only.) 
9. On/off status of automatic temperature, pressure, or density correction. 
10. Automatic or manual data input for sensors. 
11. Dual pulse checking feature status on or off. 
12. Flow control settings (optional in Canada.) 
13. Filtering constants. 
14. Software updates that change the metrologically significant software. 

Liquid Measuring Device Features and Parameters 
Typical Features or Parameters to be Sealed Typical Features or Parameters Not Required to be Sealed 

• Measuring Element Adjustment  
(both mechanical and electronic) 

• Linearity Correction Values 
• Measurement Units (e.g., gallons to liters) 
• Octane Blend Setting for Retail Motor Fuel 

Dispensers 
• Any Tables or Settings Accessed by the Software or 

Manually Entered to Establish the Quality (e.g., 
specific gravity, pressure, etc.) 

• Density Ranges 
• Pulsers 
• Single Pick-up (magnetic or reluctance) 

• Analog-to-Digital Converters 
• Quality Division Value (display resolution) 
• Double Pulse Counting 
• Communications 
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• Temperature Probes and Temperature Offsets in 
Software 

• Pressure and Density Sensors and Transducers 
• Flow Control Settings (e.g., flow rates for slow-flow 

start, quantity for slow-flow start and stop) 
• Temperature Compensating Systems (on/off) 
• Differential Pressure Valves 
• As a point of clarification, the flow control settings 

referenced above are those controls typically 
incorporated into the installations of large-capacity 
meters (wholesale meters.) The reference does not 
include the point at which retail motor-fuel 
dispensers slow product flow during a prepaid 
transaction to enable the dispenser to stop at the 
preset amount. 

• Software updates that change the metrologically 
significant software. 

 

Note: The above examples of adjustments, parameters, and features to be sealed are to be considered "typical" or "normal." This 
list may not be all inclusive.  Some parameters other than those listed, which affect the metrological performance of the device, 
must be sealed. If listed parameters or other parameters, which may affect the metrological function of the device, are not sealed, 
the manufacturer must demonstrate that all settings comply with the most stringent requirements for the application of the device 
(e.g., the parameter does not affect compliance with NIST Handbook 44.) 

Section 3.33. of NIST Handbook 44, Code for Cryogenic Liquid-Measuring Devices, does not include specific design criteria for 
electronic audit trails. Based upon G-A.3., Special and Unclassified Equipment, and G-S.8., Provisions for Sealing Electronic 
Adjustable Components, Table S.2.2.of the Liquid-Measuring Devices Code, Categories of Device and Methods of Sealing, will 
be applied to the type evaluation of cryogenic devices until specific design criteria are added to Section 3.33. of NIST Handbook 
44 for the design of audit trails installed in cryogenic liquid-measuring devices. 

 

Electronic Cash Registers Interfaced with Retail Motor-Fuel Dispensers Checklist: 
 
Page ECRD-6: Modify the title of the following code reference to reflect new paragraph G-S.9. Metrologically Significant Software 

Updates. 

Code Reference: G-S.8. Provision for Sealing Electronic Adjustable Components and G-S.9. Metrologically 
Significant Software Updates. 
Remote controllers, which have the capabilities to electronically adjust components that affect the performance of a device, shall 
have provisions for approved means of security. See LMD - Appendix A - Philosophy for Sealing, Typical Features to be Sealed. 

 

Discussion:  The Sector reviewed the proposed changes to reflect new General Code Paragraph G-S.9. 
Metrologically Significant Software Updates.  Technical Advisor, Tina Butcher (NIST OWM), noted that in 
preparing the proposed changes to reflect G-S.9., she noted that several sections of the Hydrocarbon Gas 
Vapor Measuring Devices Checklist that were previously in Publication 14 had been inadvertently omitted 
from the last several printings.  The proposed changes in the “Recommendation” include proposed changes 
to reinstate these criteria along with additional suggestions for formatting it to reflect the current checklist. 

Decision:  The Sector agreed to recommend the proposed changes to the four checklists to reference 
new paragraph G-S.9. Metrologically Significant Software Updates.  The Sector also agreed to 
recommend the editorial changes proposed by Technical Advisor, Tina Butcher, to replace sections of 
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the Hydrocarbon Gas Vapor Measuring Devices Checklist that had inadvertently been omitted from 
previous editions of Publication 14. 

C. LMD Code; VTM Code; and LPG & NH3 - Return to Zero (S&T 330-1; 331-1; and 332-1) 
(Note:  This section was not marked correctly in the original Agenda and should have appeared as sub-
section “C” to Item 2 as shown in this summary.) 

Background:  At the 2016 NCWM Annual Meeting, the NCWM modified the LMD Code and the LPG & 
NH3 Code as follows to specify that primary indications are not permitted to be resettable during a delivery: 

LMD Code: 
S.1.6.3. Return to Zero. 

 
(a) The primary indicating elements, and primary recording elements if the device is equipped to 

record, shall be readily returnable to a definite zero indication.  However, a key-lock operated 
or other self-operated device may be equipped with cumulative indicating or recording 
elements, provided that it is also equipped with a zero-return indicating element. 

 
(b) It shall not be possible to return primary indicating elements, or primary recording elements 

beyond the correct zero position. 
 

(c) Primary indicating elements shall not be resettable to zero during a delivery.  
(Amended 1972 and 20XX) 

VTM Code: 
S.1.1.5. Return to Zero. – Primary indicating elements shall be readily returnable to a definite zero 
indication.  Means shall be provided to prevent the return of primary indicating elements, and of 
primary recording elements if these are returnable to zero, beyond their correct zero position.  
Primary indicating elements shall not be resettable to zero during a delivery.  

 

LPG NH3 Code: 

S.1.4.2. Return to Zero. 
 
(a) Primary indicating elements shall be readily returnable to a definite zero indication. 
 
(b) Primary recording elements on a stationary retail device shall be readily returnable to a definite 

zero indication if the device is equipped to record. 
 
(c) Means shall be provided to prevent the return of primary indicating elements and of primary 

recording elements if these are returnable to zero, beyond their correct zero position. 
 
(d) Primary indicating elements shall not be resettable to zero during a delivery.  
 
(Amended 1990 and 20XX) 

 

Recommendation:  The Sector is also asked to consider modifying the LMD Checklist as follows, to reflect 
the changes to the above three codes with regard to “return to zero” requirements. 
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LMD Checklist, Checklist and Test Procedures for RMFDs: 

Page LMD-37: Modify Code Reference S.1.6.3. as follows: 

Code Reference: S.1.6.3. Return to Zero 
The primary indicating and recording elements of a retail device shall readily return to a definite zero 
indication. Key-lock and other self-operated devices must have a zero-return indicating element, but 
they are not required to have the recording element return to zero. These devices may be equipped 
with cumulative recording elements. The primary indicating and recording elements shall not go 
beyond their correct zero position.  Primary indicating elements shall not be resettable to zero 
during a delivery.   

7.28  Does the device have a primary recording element?  Yes   No   N/A 
7.29 The indicating and recording elements of a retail device shall readily returnable to 

a definite zero indication. 
 Yes   No   N/A 

7.30 Key-lock and self-operated devices shall have an indicating element that return to 
zero. 

 Yes   No   N/A 

7.31 Does the device have:  Yes   No   N/A 
7.31.1. A cumulative indicating element?  Yes   No   N/A 
7.31.2. A cumulative recording element?  Yes   No   N/A 

7.32 Primary indicating and recording elements shall not go beyond their correct zero 
position. 

7.33 Primary indicating elements shall not be resettable to zero during a delivery. 

 Yes   No   N/A 
 

 Yes   No   N/A 
 

 

LMD Checklist, Checklists and test Procedures for Specific Criteria for Vehicle-Tank Meters: 

Page LMD-58: Modify Code Reference S.1.1.5. as follows: 

Code Reference: S.1.1.5. Return to Zero 
The primary indicating elements on a vehicle tank meter must be returnable to zero before a delivery. 
If the register has a printer, it is not required that the printer be returnable to zero. If it is returnable 
to zero, then neither the indicating nor the recording element shall go beyond their correct zero 
position. Due to the manner in which vehicle tank meters are operated, the outlet side of the meter 
shall be automatically or manually pressurized before the indicating and recording elements are set 
to zero.  Primary indicating elements shall not be resettable to zero during a delivery. 

22.8. Primary indicating elements shall be readily returnable to a definite zero indication. 
Means shall be provided to prevent the return of the primary indicating or recording 
elements beyond their correct zero position. 

 Yes   No   N/A 

22.9. Automatic or manual means shall be provided to assure that the system on the outlet 
side of the meter is pressurized before recording an initial zero condition as 
required by UR.2.1. 

 Yes   No   N/A 

22.10. A printer shall be so designed that the recording of zero shall reflect the actual 
initial condition of the meter prior to deliver. 

22.11. Primary indicating elements shall not be resettable to zero during a delivery. 

 Yes   No   N/A 
 

 Yes   No   N/A 
 

 

LMD Checklist, Checklists and Test Procedures for Specific Criteria for LPG LMDs: 

Page LMD-64: Modify Code Reference S.1.4.2. Return to Zero as follows: 
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Code Reference: S.1.4.2. Return to Zero 
The primary indicating element on any retail device shall be returnable to zero before a delivery. 
However, unless the retail device is a retail motor fuel device (or a stationary retail device), the 
recording element need not be returnable to zero before a delivery. Consequently, a vehicle-mounted 
Liquefied Petroleum Gas retail meter is not required to have a recording element that is returnable 
to zero before a delivery.  Primary indicating elements shall not be resettable to zero during a 
delivery. 

27.13. Is the device equipped with a recording element?  Yes   No   N/A 

27.14. The primary indicating element shall be capable of being reset to zero before a 
delivery. 

 Yes   No   N/A 

27.15. If the device is a retail motor fuel device and includes a printer, it shall be possible to 
reset the printer to zero before a delivery. 

 Yes   No   N/A 

27.16. Indicating and recording elements shall not go beyond their correct zero position. 
27.17. Primary indicating elements shall not be resettable to zero during a delivery. 

 Yes   No   N/A 

 Yes   No   N/A 
 

 

Discussion/Decision:  The Sector reviewed and agreed to recommend the proposed changes to reflect 
the changes adopted by the NCWM at the July 2016 Annual Meeting.  There was little discussion on 
these proposed changes.  The Sector noted that this subsection was incorrectly lettered in the original 
agenda. 

 

D. LMD Code Paragraph S.1.6.10. Automatic Timeout for Pay-at-Pump RMFDs (S&T 330-
2) 

(Note:  This section was not marked correctly in the original Agenda and should have appeared as sub-
section “D” to Item 2 as shown in this summary. Subsequent sections have been renumbered accordingly.) 

Background:  At the 2016 NCWM Annual Meeting, the NCWM adopted a new requirement as shown below 
for RMFDs which are activated by payment at the pump.  The new paragraph requires a transaction to time 
out if the device is not activated within a specified period of time. 

S.1.6.10. Automatic Timeout – Pay-At-Pump Retail Motor-Fuel Devices. – Once a device has been 
authorized, it must de-authorize within two minutes if not activated.  Re-authorization of the device must 
be performed before any product can be dispensed.  If the time limit to de-authorize the device is 
programmable, it shall not accept an entry greater than two minutes. 

[Nonretroactive as of January 1, 2017] 
(Added 2016) 

Liquid-Measuring Devices Checklist, Additional Checklists and Test Procedures for Card-
Activated RMFDs: 
 
Page LMD-79: Modify Code Reference G-S.2. as follows: 
 

Code Reference: G-S.2. Facilitation of Fraud 
There is great concern regarding the potential for accidental or intentional fraud when card-activated systems are used in service 
stations, especially because bank-card-activated systems give direct access to bank accounts. 
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A card-activated system shall authorize the dispensing of product for not more than threetwo minutes of the time between 
authorization and "handle on" at the dispenser.  Additionally, once a device has been authorized, it must de-authorize within 
two minutes if not activated.  It shall properly record transactions on the appropriate card account. 

When a card-activated system is subjected to power loss of greater than 10 seconds, the dispenser shall deauthorize. Because systems 
may be installed with separate power lines to the console, card reader, and dispenser, to different parts of the system should be tested 
with power failures to evaluate the potential for accidental or intentional errors. The appropriate device response depends upon when 
the power loss occurs during the delivery sequence. 

38.3. The dispenser must de-authorize in not more than threetwo minutes if the pump 
"handle" is not turned on. 

38.4. The dispenser must de-authorize in not more than two minutes if not activated. 

 Yes   No   N/A 
 

 Yes   No   N/A 
38.5. If the time limit to deactivatedeauthorize a dispenser is programmable, it shall not 

accept an entry greater than threetwo minutes. 
 Yes   No   N/A 

38.6. When a power loss greater than 10 seconds occurs after the pump "handle" is on, the 
dispenser must de-authorize. 

38.7. When there is a loss of power, but the pump "handle" is not on, the dispenser must 
de-authorize in not more than three minutes. 

 Yes   No   N/A 
 

 Yes   No   N/A 
 

 

Liquid-Measuring Devices Checklist, Additional Checklists and Test Procedures for Card-
Activated RMFDs: 
 
Page LMD-80: Modify Section 39. Test Methods as follows: 

39. Test Methods 

39.1. Authorize the dispenser and, with the pump "handle" on, interrupt power to any part 
(or all) of the system. The pump should de-authorize immediately. Specifically: 

 

39.1.1. Authorize with a card and turn the "handle" on. Power down briefly then 
restore power. Try to dispense product, the dispenser must not dispense 
since the power failure should have de-authorized the dispenser. 

 Yes   No   N/A 

39.2. Authorize the dispenser using a card (leaving handle off), wait more than threetwo 
minutes, and try to start the dispenser. It should not start because the authorization 
should have timed out. Specifically: 

 

39.2.1. Authorize with a card, but do not turn the "handle" on. Power down for 
more than threetwo minutes, and then restore power. Try to dispense 
product, the dispenser should have "timed-out" and not dispense. 

 Yes   No   N/A 

39.2.2. Authorize and dispense with card #1. Allow the system to time out and de-
authorize (if it does.) Do not turn off the "handle." Authorize and dispense 
with card #2. The transactions shall be properly recorded for each card. 

… 
 
For Multi-Hose Dispensers: 
… 

39.2.8. Authorize a dispenser with card #1, but do not turn the dispenser "handle" 
on. Try to authorize the same dispenser with card #2, it should not be 
accepted until after the threetwo-minute time-out. 

 Yes   No   N/A 
 
 
 
 
 
 

 Yes   No   N/A 
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The Sector is also asked to consider modifying Section 54 of the LMD Checklist, which includes a 
corresponding interpretation of G-S.2.  Although the change adopted to the LMD Code does not appear in 
the Hydrogen Measuring Devices Code, it seems the same logic would apply with regard to interpreting G-
S.2. 

Liquid-Measuring Devices Checklist, Additional Checklists and Test Procedures for Hydrogen Gas-Measuring 
Devices: 

Page LMD-101: Modify Section 54. Card-Activated Hydrogen Gas-Measuring Devices 

Code Reference: G-S.2. Facilitation of Fraud 
There is great concern regarding the potential for accidental or intentional fraud when card-activated 
systems are used in service stations, especially because bank-card-activated systems give direct 
access to bank accounts. The following criteria and test procedures apply to card-activated retail 
vehicle fuel dispensers. 

A card-activated system shall authorize the dispensing of product for not more than threetwo 
minutes of the time between authorization and “control” on at the dispenser. It shall properly record 
transactions on the appropriate card account. 

When a card-activated system is subjected to power loss of greater than 10 seconds, the dispenser 
shall deauthorize. Because systems may be installed with separate power lines to the console, card 
reader, and dispenser, the different parts of the system should be tested with power failures to 
evaluate the potential for accidental or intentional errors. The appropriate device response depends 
upon when the power loss occurs during the delivery sequence. 

Note: The term "control" generically refers to the handle, flapper, start button, on/off switch, or 
other mechanism used to activate or deactivate the dispenser. 

54.1. The dispenser must de-authorize in not more than threetwo minutes if the pump 
"control" is not turned on. 

54.2. If the time limit to deactivate a dispenser is programmable, it shall not accept an entry 
greater than threetwo minutes. 

 

 Yes   No   N/A 
 

 Yes   No   N/A 
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Liquid-Measuring Devices Checklist, Additional Checklists and Test Procedures for Hydrogen Gas-Measuring 
Devices: 

Page LMD-102: Modify Section 54. Card-Activated Hydrogen Gas-Measuring Devices 

55. Test Methods for Card-Activated Retail Vehicle Fuel Dispensers 

55.1 Authorize the dispenser and, with the pump "control" on, interrupt power to any part 
(or all) of the system. The pump should de-authorize immediately. 

 

55.1.1. Authorize with a card and turn the "control" on. Power down briefly, then 
restore power. Try to dispense product: the dispenser must not dispense 
because the power failure should have de-authorized the dispenser. 

 Yes   No   N/A 

55.2 Authorize the dispenser using a card (leaving control off); wait more than threetwo 
minutes, and try to start the dispenser. It should not start because the authorization 
should have timed out. 

 

55.2.1. Authorize with a card, but do not turn the "control" on. Power down for more 
than threetwo minutes, and then restore power. Try to dispense product; the 
dispenser should have "timed-out" and not dispense. 

 Yes   No   N/A 

55.2.2. Authorize and dispense with card #1. Allow the system to time out and de-
authorize (if it does). Do not turn off the "control." Authorize and dispense 
with card #2. The transactions shall be properly recorded for each card. 

 Yes   No   N/A 

55.2.3. Authorize with card #1. Turn the "control" on, then off. Authorize with card 
#2.  Dispense product and complete the delivery. Check the printed receipt 
to verify that the delivery has been properly charged to card #2 

 Yes   No   N/A 

55.2.4. Turn the dispenser "control" on, and use a card to authorize the dispenser. 
Turn the "control" off. After a period of 15 seconds, turn the "control" on. 
Try to deliver product; the dispenser must not dispense. 

 Yes   No   N/A 

55.2.5. Authorize with card #1 (do not turn the "control" on) and interrupt power 
for at least 10 seconds. This should de-authorize the dispenser. Resupply 
power; turn the "control" on; try to dispense. The dispenser shall not deliver 
product. 

 Yes   No   N/A 

55.2.6. Authorize with card #1 (turn the "control" on) and interrupt power for at 
least 10 seconds. This should de-authorize the dispenser. Resupply power; 
turn the "control" on; try to dispense. The dispenser shall not deliver product. 

 Yes   No   N/A 

Note: This test is not required if the device under test complies with paragraph 10.1. 

55.2.7. Authorize a dispenser with card #1, but do not turn the dispenser "control" 
on. Try to authorize the same dispenser with card #2; it should not be 
accepted until after the 3two-minute time-out. 

 Yes   No   N/A 

55.3 Attempt to override or confuse the card system by varying the length of time the card 
is in the slot, (e.g., vary the "swipe" times) and pushing all other keys on the keypad 
during each step of the authorization process. 

 Yes   No   N/A 

 

 

Discussion/Decision:  The Sector reviewed and agreed to recommend the proposed changes to reflect 
the changes adopted by the NCWM at the July 2016 Annual Meeting.  There was little discussion on 
these proposed changes.  The Sector noted that this subsection was incorrectly lettered in the original 
agenda. 
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E. LMD & VTM Codes - Verification of Linearization Factors (S&T 330-3 and S&T 331-4) 
 
Background:  At its 2016 Annual Meeting, the NCWM adopted the following changes to the LMD Code 
and the VTM Code to add a test note pertaining to the testing of metering systems using linearization factors.  
A corresponding user requirement was added to each code to describe the user’s responsibilities when making 
adjustments to systems with these capabilities. 

LMD Code: 

N.4.5.  Verification of Linearization Factors. - All enabled linearization factors shall be verified.  The 
verification of enabled linearization factors shall be done through physical testing, or a combination of 
physical testing and empirical analysis at the discretion of the official with statutory authority.   

 
VTM Code: 

N.4.6.  Verification of Linearization Factors. - All enabled linearization factors shall be verified.  The 
verification of enabled linearization factors shall be done through physical testing, or a combination of 
physical testing and empirical analysis, at the discretion of the official with statutory authority.  

The submitter of these items also worked with a group of experts in the community to develop a document 
providing guidance on conducting an empirical analysis and presented the document to the S&T Committee 
for consideration.  A copy of this document is included in Appendix C to this meeting summary and is titled 
“Guidance on Empirical Analysis.”  Comments received suggested getting additional input from the 
community on the guidance document, including input from the Measuring Sector, and providing the final 
document to NIST for incorporation in metering Examination Procedure Outlines as appropriate. 

Recommendation: The Sector is asked to discuss whether or not additional criteria is needed for addition to 
Pub 14 with regard to the evaluation of systems including linearization factors, possibly in the Field 
Evaluation and Permanence Testing for Metering Sections of the LMD Checklist.  Presently the only 
references in the checklist with regard to linearization are a reference to the inclusion of multi-point 
calibration capability as a feature on a CC where applicable (See Technical Policy Section A. Type 
Evaluation Test Location, Installations Criteria, and Certificate of Conformance) and Technical Policy 
Section G. Range of Data Points (see below). 

G. Range of Data Points 

The number and types of tests to be run on devices covered under this checklist are specified in the 
Checklist and Test Procedures section and the Field Evaluation and Permanence Tests for Metering 
Systems section of this checklist. However, if the NTEP laboratory feels that there is a performance or 
other NIST Handbook 44 related problem and provides reasons to support this belief, the laboratory is 
given the latitude to require additional testing. 

A measuring element may use factory-established linearization curves to establish the minimum flow 
range (5:1, 10:1, or as required), providing the linearization programming is installed during 
manufacturing and the programming cannot be altered after leaving the factory. 

Auxiliary equipment (e.g., indicator or register) with programmable multi-point calibration that alters 
the output signal from the measuring element to extend the flow range of the system beyond the 
measuring element's required minimum flow range may be used and the auxiliary device's multi-point 
calibration will be noted on the Certificate of Conformance and must be marked on the meter. 
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The Sector is also asked to review the guidance document “Guidance on Empirical Analysis” and provide 
input on its contents. 

Discussion:  Technical Advisor, Tina Butcher, suggested that the Sector consider whether or not additional 
guidance is needed in Publication 14 to address controllers with multi-point calibration.  Dmitri Karimov 
(LC), Rich Miller (FMC), and others noted that the guidelines weren’t intended for type evaluation and 
suggested that the guidelines be ignored for type evaluation.  John Roach (CA) concurred and noted that they 
test at all points across the range of the meter.  Allen Katalinic (NC) noted he is uncomfortable simply 
eliminating testing based on data alone.  Mrs. Butcher noted that, during the discussions of this issue within 
the NCWM, NIST OWM suggested that it be included as part of the NIST EPO and also suggested that 
additional input on the guidelines be sought from others in the community as well as the Measuring Sector, 
the Meter Manufacturers Association (noting that many of its members were part of the group that developed 
the guidelines), and others who may have an interest.  She also suggested that a clear explanation of how to 
translate a meter factor into a meter error so that officials are able to appropriately assess the result of different 
meter factors through the flow range of a system. 

In discussing the item, the Sector initially agreed that the criteria provided in the guidance document is 
unnecessary during type evaluation.  During type evaluation, the evaluating laboratories conduct physical 
testing on all linearization factors programmed into a metering system.  The Sector also suggested that 
additional explanation be provided in the guidance document regarding how to compare meter factors.  
Individual Sector members are also encouraged to provide comments on the guidance document to the 
Technical Advisor and to the Chairman of the Work Group that developed the document. 

After considering the criteria overnight, the Sector renewed its discussion of the item.  Several NTEP 
Laboratory representatives commented that it would be beneficial to have something in Publication 14 to 
describe how to handle multi-point calibration capability during type evaluation.  Several Sector members 
noted that there are differences in how various systems and technologies handle linearization.  Rich Miller 
(FMC) shared a copy of Measurement Canada’s Approval Procedure for Linearization Functions 
Incorporated in Measuring Instruments and suggested that the Sector consider this in its assessment.  He 
expressed concern about how poor performance of a particular meter could reflect negatively on the 
performance of an indicator.  Mrs. Butcher noted that there are two issues for the Sector to consider: (1) The 
group that developed the guidance document for use in routine field testing submitted to the NCWM in July 
2016 would appreciate feedback from people with expertise in metering systems, particularly the Measuring 
Sector members; and (2) There appears to be a need to further define/document how linearization capability 
is addressed in type evaluation with regard to how the feature will be evaluated so that there is consistency 
among type evaluations. 

Decision:  Sector members are asked to review the guidelines presented by the small working group 
that presented the draft guidelines to the NCWM and provide input as it applies to field testing. 

The Sector agreed that more definitive criteria is needed in Publication 14 to define how linearization 
factors are to be addressed during type evaluation.  The labs currently address this feature in the same 
way, but agree it needs to be documented. 

The Sector acknowledged that there is a document from Measurement Canada that could form the 
basis for this criteria.  The Sector also noted that there is a draft checklist for indicators that is close 
to completion and that this type of criteria might be included in that document. Several members 
volunteered to work on finalizing this checklist and including criteria for evaluating indicators with 
linearization features. 

The following members agreed to work on this project: 

• Rich Miller (FMC) 

• Allen Katalinic (NC) 
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• Joe Eccleston (MD) 

Allen and Rich agreed to co-chair the group.  Others who are interested in working on this are 
encouraged to contact Allen. 

The Sector agreed that this item should be included as a carryover item and that this group will work 
on finalizing the electronic indicators checklist, including additional guidance on linearization features. 

 

F. Table S.2.2. Categories of Sealing and Methods of Sealing (S&T 331-2; 332-4; 334-1; 335-1; 
337-1; 338-1; 339-1) – VTM, LPG, Cryogenic LMD, Milk Meters, MFM, CO2, and Hydrogen 
Gas Metering Codes 

 
Background:  At the 2016 NCWM Annual Meeting, the NCWM adopted changes to the requirements for 
event loggers in the VTM, LPG, Cryogenic LMD, Milk Meters, MFM, CO2, and Hydrogen Gas Metering 
Codes.  For systems requiring the use of an event logger, the system may offer an electronic copy of the log 
in addition to the required hard copy.  This does not replace the need for such systems to provide for a hard 
copy, but recognizes that an electronic copy may also be provided. 

The following shows the changes that were adopted to Tables S.2.2. of the VTM Code.  Similar changes 
were made to the other codes referenced; in the interest of brevity, these changes are not shown below, but 
can be viewed in the Committee’s 2016 Interim Report found in NCWM Publication 16. 

Recommendation:  The Sector is asked recommend changes to the LMD Checklist in Publication 14 
checklists as outlined in the tables below to reflect the new paragraph: 
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Table S.2.2.  
Categories of Device and Methods of Sealing 

Categories of Device Methods of Sealing 

Category 1:  No remote configuration capability. Seal by physical seal or two event counters:  one for 
calibration parameters and one for configuration 
parameters. 

Category 2:  Remote configuration capability, but access 
is controlled by physical hardware. 
 
The device shall clearly indicate that it is in the remote 
configuration mode and record such message if capable of 
printing in this mode or shall not operate while in this 
mode. 

The hardware enabling access for remote communication 
must be on-site.  The hardware must be sealed using a 
physical seal or an event counter for calibration 
parameters and an event counter for configuration 
parameters.  The event counters may be located either at 
the individual measuring device or at the system 
controller; however, an adequate number of counters must 
be provided to monitor the calibration and configuration 
parameters of the individual devices at a location.  If the 
counters are located in the system controller rather than 
at the individual device, means must be provided to 
generate a hard copy of the information through an on-site 
device. 

Category 3:  Remote configuration capability access may 
be unlimited or controlled through a software switch (e.g., 
password). 
 
 
The device shall clearly indicate that it is in the remote 
configuration mode and record such message if capable of 
printing in this mode or shall not operate while in this 
mode. 
 

An event logger is required in the device; it must include 
an event counter (000 to 999), the parameter ID, the date 
and time of the change, and the new value of the 
parameter.  A printed copy of the information must be 
available on demand through the device or through 
another on-site device.  The information may also be 
available electronically.  The event logger shall have a 
capacity to retain records equal to 10 times the number of 
sealable parameters in the device, but not more than 
1000 records are required.  (Note:  Does not require 
1000 changes to be stored for each parameter.) 

[Nonretroactive as of January 1, 1995] 
(Table Added 2006) (Amended 20XX) 

 

Recommendation:  As a result of the changes outlined above, the Sector is asked recommend changes to the 
following NCWM Publication 14 checklists as outlined in the tables below: 

• Liquid-Measuring Devices Checklist; 
• Hydrocarbon Gas-Vapor Measuring Devices Checklist; 
• Cryogenic Liquid-Measuring Devices Checklist; 
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Liquid-Measuring Devices Checklist: 
Page LMD-28: Modify Code Reference G-S.8. as follows: 

Category 3 Devices (Devices with Unlimited Remote Configuration Capability): 
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled 
though a password. 

2.36. For devices manufactured after January 1, 2001, the device must either:   
2.36.1. Clearly indicate when it is in the remote configuration mode. OR  Yes   No   N/A 
2.36.2. The device shall not operate while in the remote configuration mode.  Yes   No   N/A 

2.37. The device is equipped with an event logger.  Yes   No   N/A 
2.38. The event logger automatically retains the identification of the parameter changed, the 

date and time of the change, and the new value of the parameter. 
 Yes   No   N/A 

2.39. Event counters are non-resettable and have a capacity of at least 000 to 999.  Yes   No   N/A 
2.40. The system is designed to attach a printer, which can print the contents of the audit trail.  

In addition to the hard copy, the information may also be made available 
electronically. 

 Yes   No   N/A 

2.41. The audit trail information must be capable of being retained in memory for at least 30 
days while the device is without power or must be retained in nonvolatile memory. 

 Yes   No   N/A 

2.42. The event logger must have a capacity to retain records equal to ten times the number 
of sealable parameters in the device, but not more than 1000 records are required. 

 Yes   No   N/A 

2.43. The event logger drops the oldest event when the memory capacity is full and a new 
entry is saved. 

 Yes   No   N/A 

2.44. Describe the method used to seal the device or access the audit trail information: 
      

 

 
Page LMD-128: Modify Table S.2.2. as follows: 

Table S.2.2. Categories of Device and Methods of Sealing 
Categories of Device Method of Sealing 

Category 1: No remote configuration capability. Seal by physical seal or two event counters: one for 
calibration parameters and one for configuration parameters. 

Category 2: Remote configuration capability, but access is 
controlled by physical hardware.  
 
Device shall clearly indicate that it is in the remote 
configuration mode and record such message if capable of 
printing in this mode or shall not operate while in this mode.  
 
 

[The hardware enabling access for remote communication 
must be on-site. The hardware must be sealed using a 
physical seal or an event counter for calibration parameters 
and an event counter for configuration parameters. The event 
counters may be located either at the individual measuring 
device or at the system controller; however, an adequate 
number of counters must be provided to monitor the 
calibration and configuration parameters of the individual 
devices at a location. If the counters are located in the system 
controller rather than at the individual device, means must be 
provided to generate a hard copy of the information through 
an on-site device.] 
[Non-retroactive as of January 1, 1996.] 

Category 3: Remote configuration capability access may be 
unlimited or controlled through a software switch (e.g., 
password.)  
 

An event logger is required in the device; it must include an 
event counter (000 to 999), the parameter ID, the date and 
time of the change, and the new value of the parameter.  A 
printed copy of the information must be available on demand 
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The device shall clearly indicate that it is in the remote 
configuration mode and record such message if capable of 
printing in this mode or shall not operate while in this mode. 
 
 

through the device or through another on-site device.  The 
information may also be available electronically.  The 
event logger shall have a capacity to retain records equal to 
10 times the number of sealable parameters in the device, but 
not more than 1000 records are required.  (Note:  Does not 
require 1000 changes to be stored for each parameter.) 
 

 

 

Hydrocarbon Gas-Vapor Measuring Devices Checklist: 
 
Page HGVMD-8: Modify Section 5.27. as follows: 

Category 3 Devices (Devices with Unlimited Remote Configuration Capability): 
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled 
though a password. 

…  
5.27. The system is designed to attach a printer, which can print the contents of the audit trail.  

In addition to the hard copy, the information may also be made available 
electronically. 

… 

 Yes   No   N/A 

 

 

Cryogenic Liquid-Measuring Devices Checklist: 
 
Page CLMD-8: Modify Section 2.43. as follows: 

Category 3 Devices (Devices with Unlimited Remote Configuration Capability): 
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled 
though a password. 

…  
2.4.3. The system is designed to attach a printer, which can print the contents of the audit trail.  

In addition to the hard copy, the information may also be made available 
electronically. 

… 

 Yes   No   N/A 

 

 
Discussion:  Mr. Keilty reviewed the changes made at the July 2016 NCWM Annual Meeting relative to 
sealing.  There was some discussion regarding the use of a flash drive to transfer event logger information to 
another on-site device for the purposes of printing a hard copy of the event log.  While this approach wasn’t 
part of the original discussion of audit trail criteria, some were amenable to permitting this method of printing 
the event logger information. 
 
Decision:  The Sector agreed to recommend the changes proposed to the checklist to reflect the changes 
adopted at the 2016 NCWM Annual Meeting. 
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G. LPG Code Updates - S.1.4.3. Power Loss, etc.  (S&T 332-2) 
 
Background:  At the 2016 NCWM Annual Meeting, the NCWM adopted numerous changes to the LPG & 
NH3 Code to align requirements for retail motor-fuel applications with those in the LMD Code.  In the interest 
of brevity, the Sector is referred to the S&T Committee’s Interim Report beginning on page S&T-28. 

Recommendation:  The Sector is asked to consider recommending the following changes to the LMD 
Checklist to reflect the changes to the LPG & NH3 Code outlined in the Background above. 

 

LMD Checklist, Checklist and Test Procedures for LPG LMDs: 

Page LMD-64: Modify Code Reference S.14.1. Indication of Delivery as follows. 

Code Reference: S.1.4.1. Indication of Delivery 
27.12. A retail device shall automatically show on its face the its initial zero condition and the 

amountquantity delivered up to normal capacity of the device. 
27.13. The measurement, indication of delivered quantity, and the indication of total sales 

price shall be inhibited until the fueling position reaches conditions necessary to 
ensure that the delivery starts at zero. 

 Yes   No   N/A 
 

 Yes   No   N/A 

 

 

LMD Checklist, Checklist and Test Procedures for LPG LMDs: 

Page LMD-65: Modify Code Reference S.1.5.1. Display of Unit Price and Product Identity. 
 

Code Reference: S.1.5.1. Display of Unit Price and Product Identity 
A computing or money-operated device shall have a means for displaying on itseach face the unit price at which it is set to 
compute or deliver, expressed as a decimal value in dollars. Means shall be provided to display on each side of the devicepost 
the identity of the product grade, blend, or mixture of product being dispensed. 

 
Except for dispensers intended to be limited for use exclusively for fleet sales and other price contract sales, all of the 
unit prices at which that product is offered for sale shall meet the following conditions: 
 

(1) For a system that applies a discount prior to the delivery, all unit prices shall be displayed or shall be capable 
of being displayed on the dispenser through a deliberate action of the purchaser prior to the delivery of the 
product. It is not necessary that all of the unit prices be simultaneously displayed prior to the delivery of the 
product. 

 
(2) For a system that offers post-delivery discounts on fuel sales, display of pre-delivery unit price information 

is exempt from (1) above, provided the system complies with S.1.5.5. Recorded Representations for 
Transactions Where a Post-Delivery Discount(s) is Provided. 

 
Note: When a product is offered at more than one unit price, display of the unit price information may be through the 
deliberate action of the customer: 1) using controls on the device; 2) through the customer’s use of personal or vehicle-
mounted electronic equipment communicating with the system; or 3) verbal instructions by the customer. 

 
28.1. Means shall be provided to display the unit price on theeach face of the device.  Yes   No   N/A 
28.2. The unit price shall be expressed in dollars and decimals of dollars using a dollar sign. 

A common fraction shall not appear in the unit price, (e.g., $1.299 not $1.29 9/10.) 
 Yes   No   N/A 

28.3. The unit price cannot be changed while the dispenser is activated.  Yes   No   N/A 
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28.4. Means shall be provided to postdisplay on eachthe side of the device the product 
identity, grade, brand, blend, or mixture of product being dispensed. 

28.5. If a grade, brand, blend, or mixture is offered for sale at more than one unit price 
from a device, then all of the unit prices at which that product is offered for sale: 
28.5.1. Shall be displayed prior to the delivery of the product. OR 
28.5.2. Shall be capable of being displayed on the dispenser through the 

deliberate action of the purchaser using: 1) controls on the device; 2) 
personal or vehicle mounted electronic equipment communicating with 
the system; or 3) verbal instructions 

. 
Note: It is not necessary to simultaneously display all of the unit prices for all grades, brands, 
blends, or mixtures provided the dispenser complies with this section, S.1.5.1. 

Note: For a system that offers post-delivery discounts on fuel sales, display of pre-delivery 
unit price information is exempt from 28.5, provided the system complies with S.1.5.5. 
Recorded Representations for Transactions Where a Post-Delivery Discount(s) is Provided. 

28.6. The unit prices for each product and price level may be: 
28.6.1. Displayed simultaneously for all products. 
28.6.2. Displayed simultaneously for each product separately.; or 
28.6.3. Displayed individually in a unit-price display only if controls permit the 

customer to sequence the display through the unit prices for each and 
every product. 

Note: Section 28.5 shall not apply to fleet sales, other contract sales, or truck refueling sales 
(e.g. sales from dispensers used to refuel trucks.) 

 Yes   No   N/A 

 

 Yes   No   N/A 

 Yes   No   N/A 

 

 

 

 

 Yes   No   N/A 

 Yes   No   N/A 

 Yes   No   N/A 

 

 

 
 

LMD Checklist, Checklist and Test Procedures for LPG LMDs: 

Page LMD-63: Modify Code Reference G-S.5.2.2. Digital Indications and Representations to reference new LPG & NH3 Code 
Paragraph S.1.5.3. Agreement Between Indications.  Note that this language is based on that in the LMD Checklist beginning on page 
LMD-33. 
  
Code References: G-S.5.2.2. Digital Indication and Representation; S.1.5.3. Agreement Between Indications 

Basic operating requirements for devices are that: 

• All digital values of like value in a system shall agree. 
• A digital value shall agree with its analog representation to the nearest minimum graduation. 
• Digital values shall round off to the nearest digital division that can be indicated or recorded. 
• When a digital zero display is provided, the zero indication shall consist of at least one digit to the left and all digits to 

the right of the decimal point. 
 
Due to limitations of some of the technologies used to transmit information from dispensers to service station consoles, 
some exceptions to these rules have been given to the indications on retail motor fuel dispensers and service station 
consoles. Exact agreement of digital quantity values is not required if only total price information is sent from the 
dispenser to the console. In these cases, the console calculates the quantity from the unit price set in the console. 
Consequently, the quantity indicated on the console may not agree exactly with the quantity indicated on the dispenser. 
However, if the console prints a customer receipt, then the quantity times unit price must equal the total price on both the 
dispenser and the printed receipt.  In 2016, provisions were added to the LPG & NH3 Code to allow systems to apply post-
delivery discounts. In cases where a system applies a post-delivery discount(s) to a fuel’s unit price through an auxiliary 
element, the exception mentioned above does not apply and, therefore, the total volume quantity of the delivery shall be 
in agreement between all elements in the system. See LPG & NH3 Code S.1.5.3.  The money value indication prior to the 
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application of any post-delivery discount for dispensers and consoles must agree for all installations. 

For those systems consisting of a console and dispensers and equipped with pre-set volume, the dispenser must deliver at 
least the pre-set volume; it cannot deliver less. For example, if the console sends only the money equivalent of the pre-set 
volume to the dispenser, the dispenser shall deliver at least the pre-set volume. It may not stop at the first quantity amount 
that results in mathematical agreement with the money value equivalent of the pre-set volume if the quantity indication 
is less than the pre-set volume. Similarly, if a money value is pre-set, the dispenser is not properly designed if it always 
stops at the lowest quantity value that provides mathematical agreement with the pre-set money value. 

Tests for agreement of digital values shall be performed in the post pay, prepay money, and pre-set volume modes. 
Agreement should be checked at several unit prices including the maximum unit price and with the dispenser operating 
at its maximum flow rate. 

Code Reference: G-S.5.2.2. Digital Indication and Representation 
 27.3. Basic operating requirements:  

27.3.1. All digital values of like value in a system shall agree.  Yes  No   N/A 

27.3.2. A digital value shall agree with its analog representation to the nearest 
minimum graduation. 

 Yes   No   N/A 

27.3.3. Digital values shall round off to the nearest digital division that can be 
indicated or recorded. 

 Yes   No   N/A 

27.3.4. When a digital zero display is provided, the zero indication shall consist 
of at least one digit to the left and all digits to the right of the decimal 
point. 

 Yes   No   N/A 

Agreement of indications shall be checked for several deliveries. Check the totalizer for 
accuracy and agreement with individual deliveries and with other totalizers in the system. 
Indications may disagree if digital indicators receive quantity pulses from a non-resettable 
pulsar. 

27.43.1. All digital values of like values in a system agree with one another.  Yes   No   N/A 

27.53.2. Digital values coincide with associated analog values to the nearest minimum 
graduation. 

 Yes   No   N/A 

27.63.3. Digital values "round off" to the nearest minimum unit that can be indicated 
or recorded. 

 Yes   No   N/A 

27.73.4. The device totalizer shall agree with the total of the individual deliveries and 
with other totalizers in the system. 

 Yes   No   N/A 

27.3.5. All total sale money value indications in a computing system are primary 
indications and must agree prior to the application of any post-delivery 
discount. 

 Yes   No   N/A 

27.3.6. Digital volume indications in a non-computing system must agree or 
"round off" to the nearest minimum unit that can be indicated or 
recorded. 

 Yes   No   N/A 

27.3.7. Manual quantity entries in invoice billing systems must be identified as 
such. 

 
For stationary retail devices: 

 Yes   No   N/A 

27.4. When delivery from a stationary retail computing device is based upon a pre-set 
volume, the quantity indicated on the dispenser and any auxiliary device must 
be equal to or greater than the pre-set volume and the dispenser and remote 
console must comply with G-S.5.5. Money Values, Mathematical Agreement. 

 Yes   No   N/A 
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27.5. The quantity, unit price, and total price indications on the console shall be in 
mathematical agreement prior to the application of any post-delivery discount. 

 Yes   No   N/A 

27.6. The following applies when a quantity value indicated or recorded by an 
auxiliary element such as a console, ticket printer, or remote customer display, 
is a derived or computed value based on data received from a retail motor fuel 
dispenser. When a system applies a post-delivery discount(s) to a fuel’s unit price 
through an auxiliary element, the total volume of the delivery shall be in 
agreement between all elements in the system. 

 Yes   No   N/A 

27.11.1. In systems that do not apply a post-delivery discount the quantity values 
indicated or recorded on a console, electronic cash register, or other 
auxiliary indicating or recording element may differ, however, for all 
systems: 

 Yes   No   N/A 

27.11.1.1. All indicated or recorded total money values for an 
individual sale shall agree. AND 

 Yes   No   N/A 

27.11.1.2. The indicated or recorded quantity, unit price, and total sales 
price values shall be in mathematical agreement to the closest 
cent (e.g., within each element, the values indicated or 
recorded must meet the formula [quantity x unit price = total 
sales price] to the closest cent.) 

 Yes   No   N/A 

Examples: $1.5549 rounds to $1.55 
$1.5551 rounds to $1.56 
$1.5550 rounds to either $1.55 or $1.56 

27.7. The printed ticket and dispenser must comply with G.S.5.5. Money Values, 
Mathematical Agreement to the nearest cent (unit price x volume = total sale ± 
0.5 cent.) 

 Yes   No   N/A 

27.8. Digital values agree with their associated analog value to the nearest minimum 
graduation. 

 Yes   No   N/A 
 

 
 

 
Page LMD-66: Modify Code Reference S.1.5.3. Recorded Representations, Point of Sale Systems and add a new paragraph reference 
as follows to reflect new paragraphs S.1.5.4. Recorded Representations and S.1.5.5. Recorded Representations for Transactions Where 
a Post-Delivery Discount(s) is Provided. 
 
Code Reference: S.1.5.3. Recorded Representations, Point-of-Sale Systems 

28.13.  A printed receipt providing the following information is available through a built-
in or separate recording element for all transactions conducted with point-of-sale 
systems or devices activated by debit cards, credit cards, and/or cash.  This does 
not apply to fleet sales and other price contract sales. 

28.13.1. The total volume of the delivery printed.  
28.13.2. The unit price printed. 
28.13.3. The total computed price printed. 
28.13.4. The product identity by name. symbol, abbreviation, or code number.   

 Yes   No   N/A 
 
 

 Yes   No   N/A 

 Yes   No   N/A 

 Yes   No   N/A 

 Yes   No   N/A 
 

Code References:  S.1.5.4. Recorded Representations; and S.1.5.5. Recorded Representations for Transaction Where a Post-
Delivery Discount(s) is Provided. 

Except for fleet sales and other price contract sales, for transactions conducted with point-of-sale systems or devices 
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activated by credit cards, debit cards, or cash, a printed receipt containing information about the transaction shall be 
available to the customer as outlined in the following items. A printed receipt must always be available to the customer 
upon request and printing of the receipt may be initiated at the option of the customer.  In addition, some systems may 
be equipped with the capability to issue an electronic receipt; for those systems, the customer may be given the option to 
receive the receipt electronically (e.g., via cell phone, computer, etc.). See also NCWM Publication 14, Code Reference: 
G-S.5.6. Recorded Representations. 

 
Device capabilities:    Printed Receipt   Electronic Receipt 

 
28.13. The system must provide a receipt to be made available to the customer at the 

completion of the transaction through either: 
 

28.13.1. a built-in recording element OR  Yes   No   N/A 
28.13.2, a separate recording element that is part of the system  Yes   No   N/A 

28.14. Except for transactions where a post-delivery discount is provided, the customer 
receipt must contain the following information: 

 Yes   No   N/A 

28.14.1. The total volume of the delivery;  Yes   No   N/A 
28.14.2. The unit price;  Yes   No   N/A 
28.14.3. The total computed price; and  Yes   No   N/A 
28.14.4. The product identity by name, symbol, abbreviation, or code number.  Yes   No   N/A 

28.15. Where a post-delivery discount(s) is applied, the sales receipt must provide:  Yes   No   N/A 
28.15.1. the product identity by name, symbol, abbreviation, or code number;  Yes   No   N/A 
28.15.1 the total quantity, unit price, and total computed price that were 

displayed on the dispenser at the end of the delivery prior to any post-
delivery discount(s); 

 Yes   No   N/A 

28.15.1. an itemization of the post-delivery discounts to the unit price; and  Yes   No   N/A 
28.15.1. the final total price of each fuel sale after all post-delivery discounts are 

applied. 
 Yes   No   N/A 

 

 

LMD Checklist, Checklist and Test Procedures for LPG LMDs: 

Add new code references to include a provision for new LPG & NH3 Code Paragraphs S.1.5.6. Transaction Information, Power Loss 
and S.1.5.7. Totalizers for Retail Motor-Fuel Dispensers. 

Code Reference: S.1.5.6. Provisions for Power Loss 

Even if power fails during a delivery, it is still necessary to correctly complete all transactions 
in progress at the time of the power failure. Quantity and total sales price information shall 
be recallable for at least 15 minutes after the power failure. The information may be recalled 
at the dispenser or at the console if the console indications are accessible to the customer. 
Operator information, such as fuel and money value totals, shall be retained in memory during 
a power failure. The operator information is not required to be recallable during the power 
failure, but shall be recallable after power is restored. Test to determine if the indications are 
accurate when the delivery is continued after a power failure. 

Note: For remote controllers (e.g., cash register, console, etc.) which have the capability to retain 
information pertaining to a transaction (e.g., stacked completed sales.) If the information cannot 
be recalled at the dispenser following a power outage, means (e.g., uninterruptible power supply 
or other means) must be provided to enable the transaction information to be recalled and verified 
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for at least 15 minutes following a power outage. 

28.16. The quantity and total sales price shall be recallable for 15 minutes after the power 
failure. 

 Yes   No   N/A 

28.17. The quantity and total sales price values shall be correct if the power fails between 
deliveries. 

 Yes   No   N/A 

28.18. The quantity and total sales price values shall be correct if the delivery is continued 
after a power failure. 

 Yes   No   N/A 

28.19. The operator's information shall be retained in memory during a power failure.  Yes   No   N/A 
28.120 Remote controllers which stack completed sales must have a means to enable the 

transaction information to be recalled and verified for at least 15 minutes. 
 Yes   No   N/A 

 

In addition to the above criteria for power, loss, the following applies to evaluations of Cash-Activated LPG Retail Motor-
Fuel Dispensers: 

 In addition to the above checklist complete those portions of Section 15. of LMD Checklist, Checklists and Test 
Procedures for Cash-Activated Retail Motor-Fuel Dispensers which relate to provisions for power loss. 

 
Code Reference: S.1.5.7. Totalizers for Retail Motor-Fuel Dispensers. 

28.21. Retail motor fuel dispensers shall be equipped with a non-resettable totalizer for 
the quantity delivered through the metering device. 

 
Renumber subsequent checklist items under existing Code Reference S.1.6.1 accordingly. 

 
 

 Yes   No   N/A 
 
 
 

 

 

LMD Checklist, Checklist and Test Procedures for LPG LMDs: 

Add a new code reference to reflect the addition of new paragraph S.2.5. Zero-Set-Back Interlock for Stationary Retail Motor-Fuel 
Devices.  Renumber subsequent code references to reflect corresponding changes to those paragraphs in Handbook 44. 

Code Reference: S.2.5. Zero-Set-Back Interlock 

The zero-set-back interlock on a dispenser is critical to prevent fraudulent practices. A retail 
motor fuel device shall have an effective automatic interlock such that once the dispenser shuts 
off, it cannot be restarted without resetting the indicating element to zero. This requirement 
also applies to the recording element if one is present. The dispenser shall be designed so that 
the starting lever must be in the shut-off position and the interlock engaged before the 
discharge nozzle can be returned to its designed hanging position. If a single pump supplies 
more than one dispenser, then each dispenser shall have an automatic control valve that 
prevents product from being delivered by a dispenser until its indications have been set to 
zero. 

29.5. After the device is turned off by moving the lever that stops the flow, a 
subsequent delivery shall be prevented until the indicators (and recording 
element if present) have returned to their correct zero positions. 

 Yes   No   N/A 

29.6. The starting lever shall be in shut off position and zero-set-back interlock 
engaged before the nozzle can be returned to its designed hanging position. That 
is any position where the tip of the nozzle is placed in its designed receptacle and 
the lock can be inserted. 

 Yes   No   N/A 
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29.7. If more than one dispenser is connected to a single pump, an automatic control 
valve shall prevent fuel from being delivered until the indicating elements have 
been returned to their correct zero position and engaged. 

 Yes   No   N/A 

29.8. The use of the interlock shall be effective under all conditions when any control 
on the console, except a system emergency shut-off, is operating and after any 
momentary power failure. 

 
Renumber existing code references as follows: 

Code Reference: S.2.56. Thermometer Well 

29.5.9. For test purposes, means shall be provided for inserting a thermometer in the meter 
chamber or immediately adjacent to the meter. 

 
Code Reference: S.2.67. Automatic Temperature Compensator 

29.6.10. An Liquefied Petroleum Gas meter may be equipped with an automatic temperature 
compensator. If so equipped, the meter shall be provided with a means for automatically 
adjusting the indication and registration of the measured volume of the product to the volume 
at 15 °C (60 °F.) 

 
Code Reference: S.2.67.1. Provision for Deactivation 

29.7.11. If a device is equipped with only a net indicating and/or recording element (volume 
compensated to 15 °C (60 °F) provisions must be made to facilitate the deactivation 
of the automatic temperature-compensating mechanism so that the meter will 
indicate and/or record the uncompensated volume. 

 
Code Reference: S.2.67.2. Provision for Sealing 

29.8.12. Automatic temperature compensators must provide for applying security seals to 
prevent undetected adjustment or disconnection of the compensating system. 

 

 Yes   No   N/A 

 

 
Discussion:  The Sector acknowledged the changes proposed in the “Recommendation” above are to reflect 
the changes made by the NCWM at its July 2016 Annual Meeting.  These changes are intended to align the 
LPG & NH3 Code with the LMD and other measuring codes. 
 
During discussion of the proposed changes, a question was raised regarding the requirements for including 
temperature compensating mechanisms in an LPG metering system.  Technical Advisor, Tina Butcher, noted 
that NIST Handbook 130 states that the method of sale for LPG is the volume corrected/adjusted to the 
volume at 60 degrees Fahrenheit.  If the LPG is being metered using a system with a maximum flow rate 
above 20 gpm, the system is required to make the corrections automatically via an automatic temperature 
compensating mechanism or system.  For other metering systems operating at flow rates below this rate, the 
correction is not required to be made automatically; it can be accomplished manually.  She also noted that 
NIST Handbook 44 is silent as to the method of sale for LPG; Handbook 44 only includes requirements that 
apply in those instances where automatic temperature compensation is being used.  There was some 
discussion about how to align requirements across the LPG and MFM codes; however, no specific proposal 
was suggested nor pursued. 
 
Decision:  The Sector agreed to recommend the changes to the checklist proposed in the 
“Recommendation” above.  Sector members agreed that it was a bit difficult to consider changes 
without having a device in front of them to consider; however, they acknowledged that, should the 
laboratories and manufacturers feel additional changes are needed once they begin applying the 
revised checklist, additional changes can be proposed at a that time. 
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H. LPG Code – S.2.1. Vapor Elimination (S&T 332-3) 
 

Background:  At the 2016 NCWM Annual Meeting, the NCWM adopted the following changes to the 
requirements for vent lines on vapor eliminators in the LPG & NH3 Code (and also adopted similar changes 
in the CO2 LMD Code) which emphasizes the need for the lines to be made of material that is “non-
collapsible.” 

S.2.1.  Vapor Elimination. –  

(a) A device shall be equipped with an effective automatic vapor eliminator or other effective 
means to prevent the passage of vapor through the meter. 

 
(b)     Vent lines from the vapor eliminator shall be made of appropriate non-collapsible 

material. 
 

 (Amended 20XX) 
 

Recommendation:  The Sector is asked to consider recommending the following changes to Code Reference 
2.21. of the Pub 14 LMD Checklist which references vapor eliminator vent lines for LPG & NH3 LMDs.  
Note that the checklist does not currently include specific requirements for CO2 LMDs.  Additionally, the 
current text refers to the vent line as a “vapor return line,” which generally connotes a different type of line; 
consequently, the recommendation includes proposed changes to correct this reference. 

Since there seems to be general agreement on the criteria for a suitable vent line, the Sector may wish to 
consider modifying this reference to make a more generic reference to requirements for vent lines on vapor 
eliminators rather than for LPG & NH3 systems only.  This would eliminate the need to include specific 
requirements in multiple places in the various measuring checklists.  For example, although similar changes 
were made to a corresponding paragraph in the CO2 code, the current LMD checklist includes no reference 
to this requirement.  Additionally, there are other sections of the checklist (such as VTMs and Loading-Rack 
Meters) where similar requirements appear, but the language doesn’t currently align with this language. 

LMD Checklist: 
 
Page LMD-32, 2016 Edition:  Modify Code Reference S.2.1. as follows: 

27.8.1. Measuring Elements 

Code Reference: S.2.1. Vapor Elimination (LPG S.2.1.) 
If air enters through a metering system or the product changes into vapor as it passes through the system, then it must be equipped 
with a vapor eliminator to remove the air or vapor before it passes through the meter. To prevent the vapor return vapor 
eliminator vent lines from being pinched closed and re-opened without being detected, the vent lines shall be made of metal 
tubing or other rigid material appropriate non-collapsible material. If the system is designed such that air or vapor will not 
enter the system, then a vapor eliminator is not required. One example is when a product is being pumped from the bottom of a 
tank and a low-level detector in the tank shuts off the pump before the liquid level gets to the point where air could enter the 
system. Code Reference: S.1.5.1. Symmetry 

6.1. The metering system is equipped with an effective vapor eliminator.  Yes   No   N/A 
6.2. The vent lines are made of metal tubing or some other rigid material appropriate non-

collapsible material. 
 Yes   No   N/A 
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Discussion:  The Sector Chairman and Technical Advisor described the proposed changes to the checklist 
and their origin, noting that the intent of the changes was to align the requirements for vapor elimination with 
those in other measuring codes.  They also noted that the Meter Manufacturers Association had questioned 
the use of the term “rigid,” citing concerns that rigid material is not typically used on vehicle-mounted 
systems; the term “non-collapsible” material will accomplish the same goal without being overly restrictive. 
 
Decision:  The Sector agreed to recommend the proposed changes to the checklist as shown in the 
“Recommendation” above. 
 

I. MFM Code – Natural Gas (S&T 337-2) 
 
Background:  At the 2016 NCWM Annual Meeting, the NCWM adopted multiple changes to the Mass Flow 
Meters Code to recognize the sale of liquefied natural gas through retail metering systems.  Those changes 
are outlined in the table below. 

 

Amend NIST Handbook 44 Appendix D to include the following new definition:  
 

diesel gallon equivalent (DGE). – Diesel gallon equivalent (DGE) means 6.384 pounds of 
compressed natural gas or 6.059 pounds of liquefied natural gas. [3.37]  
(Added 2016)  

 
Amend NIST Handbook 44 Appendix D definitions as follows:  
 

gasoline gallon equivalent (GGE). – Gasoline gallon equivalent (GGE) means 5.660 pounds 
of compressed natural gas. [3.37]  
(Added 1994) (Amended 2016)  

 
Delete the following NIST Handbook 44 Appendix D definition as shown:  

 
gasoline liter equivalent (GLE). – Gasoline liter equivalent (GLE) means 0.678 kilograms of 
natural gas.[3.37]  
(Added 1994)  

 
Amend NIST Handbook 44 Mass Flow Meters Code paragraphs S.1.2., S.1.3.1.1., S.5.2., and UR.3.8. 
and add new paragraphs S.1.3.1.2., S.5.3., UR.3.1.1. and UR.3.1.2. as follows:  
 

S.1.2. Compressed Natural Gas and Liquefied Natural Gas Dispensers. – Except for fleet 
sales and other price contract sales, a compressed or liquefied natural gas dispenser used to 
refuel vehicles shall be of the computing type and shall indicate the quantity, the unit price, and 
the total price of each delivery. The dispenser shall display the mass measured for each 
transaction either continuously on an external or internal display accessible during the 
inspection and test of the dispenser, or display the quantity in mass units by using controls on 
the device.  
(Added 1994) (Amended 2016)  

 
S.1.3.  Units.  

 
S.1.3.1.1. Compressed Natural Gas Used as an Engine Fuel. – When compressed 
natural gas is dispensed as an engine fuel, the delivered quantity shall be indicated in 
“gasoline liter equivalent (GLE) units” or “gasoline gallon equivalent (GGE) units” or 
diesel gallon equivalent units (DGE), or in mass. (Also see Appendix D definitions.)  
(Added 1994) (Amended 2016)  
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S.1.3.1.2. Liquefied Natural Gas Used as an Engine Fuel. – When liquefied 
natural gas is dispensed as an engine fuel, the delivered quantity shall be 
indicated in diesel gallon equivalent units (DGE) or in mass. (Also see definitions.)  
(Added 2016)  

 
S.5.2.  Marking of Gasoline Volume Equivalent Conversion Factors for Compressed 
Natural Gas. – A device dispensing compressed natural gas shall have either the statement “1 
Gasoline Liter Equivalent (GLE) is Equal to 0.678 kg of Natural Gas” or “1 Gasoline Gallon 
Equivalent (GGE) is Equal means 5.660 lb of Compressed Natural Gas” or “1 Diesel Gallon 
Equivalent (DGE) means 6.384 lb of Compressed Natural Gas” permanently and 
conspicuously marked on the face of the dispenser according to the method of sale used.  
(Added 1994)(Amended 2016)  
 
S.5.3.  Marking of Equivalent Conversion Factors for Liquefied Natural Gas. – A device 
dispensing liquefied natural gas shall have the statement “1 Diesel Gallon Equivalent 
(DGE) means 6.059 lb of Liquefied Natural Gas” permanently and conspicuously marked 
on the face of the dispenser according to the method of sale used.  
(Amended 2016) 

 
S.6. Printer. – When an assembly is equipped with means for printing the measured quantity, 
the following conditions apply: 

 
(a) the scale interval shall be the same as that of the indicator; 

 
(b) the value of the printed quantity shall be the same value as the indicated quantity; 

 
(c) the printed quantity shall also include mass value if mass is not the indicated 

quantity; [Nonretroactive as of January 1, 2021]  
 

(c d) a quantity for a delivery (other than an initial reference value) cannot be recorded 
until the measurement and delivery has been completed; 

 
(d e) the printer is returned to zero when the resettable indicator is returned to zero; 
and 

 
(e f) the printed values shall meet the requirements applicable to the indicated values. 

(Amended 2016) 
 
UR.3.1.1.   Marking of Equivalent Conversion Factors for Compressed Natural Gas. – A 
device dispensing compressed natural gas shall have either the statement “1 Gasoline 
Gallon Equivalent (GGE) means 5.660 lb of Compressed Natural Gas” or “1 Diesel 
Gallon Equivalent (DGE) means 6.384 lb of Compressed Natural Gas” permanently and 
conspicuously marked on the face of the dispenser according to the method of sale used.  
(Added 2016)  
 
UR.3.1.2.   Marking of Equivalent Conversion Factors for Liquefied Natural Gas. – A 
device dispensing liquefied natural gas shall have the statement “1 Diesel Gallon 
Equivalent (DGE) means 6.059 lb of Liquefied Natural Gas” permanently and 
conspicuously marked on the face of the dispenser according to the method of sale used.  
(Added 2016) 

 
UR.3.8.     Return of Product to Storage, Retail Compressed and Liquefied Natural Gas 
Dispensers. – Provisions at the site shall be made for returning product to storage or disposing 
of the product in a safe and timely manner during or following testing operations. Such 
provisions may include return lines, or cylinders adequate in size and number to permit this 
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procedure.  
(Added 1998) (Amended 2016)  

 

Recommendation:  The Sector is asked to consider recommending the following changes to the Pub 14 
LMD Checklist to reflect the changes to the Mass Flow Meters Code outlined in the Background above. 

LMD Checklist, Checklists and Test Procedures for Mass Flow Meters: 
 
Page LMD-71: Modify Code References S.1.2. and S.1.3.1.1. and add new code reference S.1.3.1.2. as follows: 

Code Reference: S.1.2. Compressed Natural Gas and Liquefied Natural Gas Dispensers – Mass Flow Meters 
32.19. Except for fleet sales and other price contract sales, a compressed or liquefied 

natural gas dispenser used to refuel vehicles shall be of the computing type and shall 
indicated the quantity, the unit price, and the total price of each delivery. 
 

32.20. The mass measured for each transaction shall be displayed on the dispenser, either 
continuously on an external display or on an internal display accessible during the 
inspection and test of the dispenser, or it shall display the quantity in mass units by 
using controls on the device. 

Code Reference: S.1.3.1.1. Compressed Natural Gas Used as an Engine Fuel - Mass Flow 
Meters 

32.21. When compressed natural gas is dispensed as an engine fuel, the delivered quantity 
shall be indicated in "gasoline liter equivalent (GLE) units" or "gasoline gallon 
equivalent units (GGE) " or “diesel gallon equivalent units (DGE),” or in mass.  
See NIST Handbook 44 definitions below. 

Code Reference: S.1.3.1.2. Liquefied Natural Gas Used as an Engine Fuel - Mass Flow 
Meters 

32.22. When liquefied natural gas is dispensed as an engine fuel, the delivered 
quantity shall be indicated in diesel gallon equivalent units (DGE) or in mass. 
See NIST Handbook 44 definitions below. 

 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 
 
 
 
 
 

 Yes   No   N/A 
 
 
 
 
 
 
 
 

 Yes   No   N/A 

 
Diesel Gallon Equivalent (DGE). – Diesel gallon equivalent (DGE) means 6.384 pounds of compressed natural gas or 
6.059 pounds of liquefied natural gas. [3.37]  
(Added 2016)  
 
Gasoline Gallon Equivalent (GGE) 
Gasoline gallon equivalent (GGE) means 5.660 pounds of compressed natural gas.  [3.37] (Added 1994) 

Gasoline Liter Equivalent (GLE) 
Gasoline liter equivalent (GLE) means 0.678 kilograms of natural gas. [3.37] (Added 1994) 

 

LMD Checklist, Checklists and Test Procedures for Mass Flow Meters: 
 
Page LMD-77: Modify Code References S.5.2. and add new code references S.5.3. Marking and S.6. Printer as follows. 
 

Code Reference: S.5.2. Marking of Gasoline Volume Equivalent Conversion Factors for Compressed Natural Gas 
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36.3. A device dispensing compressed natural gas shall have either the statement "1 
Gasoline Liter Equivalent (GLE) is Equal to 0.678 kg of Natural Gas" or "1 
Gasoline Gallon Equivalent (GGE) is Equal to means 5.660 lb of Compressed Natural 
Gas" or “1 Diesel Gallon Equivalent (DGE) means 6.384 lb of Compressed Natural 
Gas” permanently and conspicuously marked on the face of the dispenser according to 
the method of sale used. 

 

Code Reference: S.5.3. Marking of Equivalent Conversion Factors for Liquefied Natural Gas 
 
36.4. A device dispensing liquefied natural gas shall have the statement “1 Diesel 

Gallon Equivalent (DGE) means 6.059 lb of Liquefied Natural Gas” permanently 
and conspicuously marked on the face of the dispenser according to the method 
of sale used. 

Code Reference: S.6. Printer 
 
36.5. When an assembly is equipped with means for printing the measured quantity, 

the following conditions apply: 
 

(a) the scale interval shall be the same as that of the indicator; 
 

(b) the value of the printed quantity shall be the same value as the indicated 
quantity, except that after January 1, 2021 the printed quantity shall also 
include mass value if mass is not the indicated quantity;  

 
(c) a quantity for a delivery (other than an initial reference value) cannot be 
recorded until the measurement and delivery has been completed; 

 
(d) the printer is returned to zero when the resettable indicator is returned to 
zero; and 

 
(e) the printed values shall meet the requirements applicable to the indicated 
values. 

 Yes   No   N/A 
 
 
 
 
 
 
 
 
 

 Yes   No   N/A 
 
 
 
 
 
 
 

 Yes   No   N/A 
 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 
 

 Yes   No   N/A 
 

 Yes   No   N/A 

 

 
Discussion: Sector Chairman, Mike Keilty, noted that the proposed changes are intended to reflect the 
changes made by the NCWM at its July 2016 Annual Meeting.  There was some discussion regarding the 
reference to UR.3.1. since, as NTEP Director Jim Truex noted, NTEP doesn’t generally reference or apply 
“User Requirements” during type evaluation.  He noted that how the labs test and evaluated these systems 
won’t change; they must simply continue to examine how the information is displayed and make sure it is 
appropriate.  There was some additional discussion regarding whether the laboratories are to verify the 
conversion factor that is programmed into a system and what testing is required to add the new “DGE” term 
to a Certificate.  The labs reported that they generally verify the factor mathematically.  Randy Moses 
(Wayne) noted that some companies are able to modify the conversion factor and some cannot.  NTEP 
Director, Jim Truex, noted that if a company wants to list the term on a CC, they must request an amendment 
to the CC; NTEP may or may not require additional testing, but they would look at the system (either 
physically or through photographs) to ensure displays are clear and understandable and examine the 
algorithms used. 
 
Decision:  The Sector agreed to recommend the proposed changes to the checklist as shown in the 
“Recommendation” above. 
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3. NCWM Publication 14, LMD Checklist, Laboratory/Field Evaluation and Permanence Tests 
for Metering Systems, Section B - Previously Evaluated Meters.   

Source: Randy Moses, Wayne Fueling, LLC 

Recommendation:  The Sector is asked to consider recommending the following change to the Section B of the 
“Laboratory/Field Evaluation and Permanence Tests for Measuring Systems” of the Liquid-Measuring Devices 
Checklist in NCWM Publication 14. 

Page LMD-108, 2016 Edition: 
 
Liquid Measuring Devices – Laboratory / Field Evaluation and Permanence Tests for Metering Systems; Field 
Evaluation Test of Previously Evaluated Components in Retail Motor Fuel Dispensers Using Different Previously 
Evaluated Meters 

Different Previously Evaluated Meter 
Previously evaluated dispensers using a previously type evaluated meter and indicator (register) will normally be subject to an 
initial test at the discretion of the testing lab.  Based on the test results of the initial test, National Type Evaluation Program 
(NTEP) may require a permanence test. 
 
Non-metrological Changes 
A technical administrative review shall be conducted to issue a new Certificate of Conformance (CC) or amend an existing CC 
for previously evaluated devices because of non metrological changes. Based on the results of the technical administrative review, 
NTEP may require additional tests. 

 

Background:  The proposed changes are recommended to allow the evaluating NTEP laboratory some discretion 
when looking at the approval requirements for adding tested meters to existing dispenser files.  This refers to the 
requirement for an initial test as called out in Pub 14, Section B, on page LMD-108.   In some cases, there may be no 
difference in model series of a manufacturer except for things like the sheet metal cabinet making such a test 
unnecessary. 
 
Discussion:  Randy Moses (Wayne Fueling) provided an overview of the proposal, noting that the goal of the proposed 
changes is to make the process easier for updating CCs when features or components are changed.  Sometimes changes 
are non-metrological such as modifying the cabinet of an RMFD and sometimes they are more significant and require 
additional testing.  At present, there is nothing in the policy that recognizes “mixing and matching” and this can result 
in the need for unnecessary testing when changes are not metrologically significant. 
 
NTEP Director, Jim Truex, noted that “mixing and matching” of components has been widely accepted for scales for 
many years.  Technical Advisor, Tina Butcher, concurred that moving in this direction makes sense, particularly since 
measuring systems are often times comprised of multiple elements.  If we were to move in this direction and make 
corresponding changes to NIST Handbook 44 as has been done in the scales code, this would provide a great deal 
more flexibility for the type evaluation of measuring systems and allow for better tracking of main components such 
as the meters in retail motor-fuel dispensing systems.  John Roach (CA) concurred with the concept, noting that 
presently he must take pictures of individual components in an RMFD and it would make the process easier for field 
inspections.  Mario Dupuis (Measurement Canada) noted that, at times they have found changes in components to 
result in significant differences such as the way that pulse transmission is done and, in such cases, additional testing 
is warranted.  Mr. Moses and other Sector members concurred that there are often instances where additional testing 
is needed.  The Sector discussed various instances where additional testing would be warranted as well as instances 
where changes could be made to the system and CC without the need for additional testing. 
 
Some manufacturers questioned whether or not the current policies are adequately clear to define when additional 
testing is needed.  Until such time that more specific guidance and examples might be developed, Mrs. Butcher 
proposed at least adding a statement such as “If a meter and electronics have been evaluated together, additional testing 
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will not typically be required if it is put into a new cabinet.  However, the final decision rests with NTEP regarding 
the need for additional testing, depending upon the specific situation.”  The Sector discussed the proposal; however, 
after considering the proposal, the NTEP laboratories and NTEP Director felt the current policy allows for sufficient 
flexibility in assessing the testing needed. 
 
Decision:  The Sector concurred that no changes are needed to the current policy. The policy currently allows 
NTEP the latitude to assess the amount and extent of testing required.  Additional policies might be consulted 
and considered in making this assessment; however, no additional changes are needed to Publication 14 at the 
present time. 

 

4. Display of Unit Price in Tenths of a Cent.   

Source: NTEP Measuring Labs via NTEP Director Jim Truex 

Recommendation:  The Sector is asked to consider the addition of a specific Handbook 44 code reference to the lead 
in paragraph to Pub 14, Liquid Measuring Device Checklist, Section 1.16.  to read as follows: 

“Code References: G-S.5.1. and G-S.5.2.2.  Indicating and Recording Elements” 

The Sector is also asked to consider recommending the addition of a new section 1.22. to read as follows: 

Page LMD-23, 2016 Edition: 

Code References: G-S.5.1. and G-S.5.2.2.  Indicating and Recording Elements 
Several requirements of a general nature facilitate the reading and interpretation of displayed values. Each 
display for quantity or total price must be appropriate in design and have sufficient capacity for particular 
applications to be suitable for the application. For example, retail fuel dispensers capable of indicating to 
99.999 liters or gallons or $99.99 are appropriate for automobiles at today's prices, but that are unsuitable 
for fueling trucks where deliveries may regularly exceed 100 liters or gallons and $100. Metering devices 
must be capable of indicating the maximum quantity and money values that can normally be expected in 
a particular application. 

1.16. The maximum money value and quantity indications and unit prices are appropriate for the 
intended use. 

 Yes   No   N/A 

1.16.1. The indications must be clear, definite, and accurate.  Yes   No   N/A 
1.16.2. The indications must be easily read under normal operating conditions.  Yes   No   N/A 
1.16.3. Totalizer values must be accurate to the nearest minimum interval with decimal 

points displayed or subordinate digits adequately differentiated from others, if 
applicable. 

 Yes   No   N/A 

1.16.4. Symbols for decimal points shall clearly identify the decimal position. (Generally 
acceptable symbols are dots, small commas, or x.) 

 Yes   No   N/A 

1.16.5. The zero indication must consist of at least the following minimum indications as 
appropriate: 

 Yes   No   N/A 

1.16.6. One digit to the left and all digits to the right of a decimal point.  Yes   No   N/A 
1.16.7. If a decimal point is not used, at least one active decade plus any constant zeros.  Yes   No   N/A 
1.16.8. A fixed or constant zero cannot appear after a decimal point, (e.g., all decades to 

the right of a decimal point must be active).* 
 Yes   No   N/A 

 
 Yes   No   N/A 
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1.16.9. Unit price values shall be displayed and recorded to the nearest 1 cent ($ 
0.01), except motor fuel dispensers which are permitted to display and record 
up to three decimal places to the right of the decimal point ($0.001). 

*A fixed zero may appear after a decimal point on a receipt and/or console if the system is unable to distinguish if the digit is fixed 
or active. 

 
Background:  During an NTEP evaluation the evaluator was asked to accept a recording element and receipt where 
the unit price was indicated and printed out to four decimal places (example: $3.6990).  The NTEP Labs acknowledge 
that it is customary for dispensers to indicate unit price values to three decimal places but do not think it is appropriate 
for other devices, such as POS systems, registers for meters).  Total price values need to be rounded to the nearest 
cent. The NTEP labs propose the following amendments to Pub 14. 
 
Discussion:  Sector Chairman, Mike Keilty, reviewed the item and its source, noting that the goal is to add clarity and 
consistency to the requirements for displaying unit prices on RMFDs.  NTEP Director, Jim Truex, and a number of 
others questioned the need for multiple places past the decimal point; since transactions are conducted based on whole 
cents, the need for even tenths of a cent seems inappropriate.  However, the practice for expressing unit prices to a 
tenth of a cent is already ingrained in the system. 
 
Sector Technical Advisor, Tina Butcher, commented that there are two different issues being discussed: (1) The value 
of the unit price is not sealable; and (2) The appropriate number of places past the decimal point for a unit price 
display.  Mrs. Butcher also commented that it seems like the ability to make adjustments to the number of places past 
the decimal point should be a sealable feature; however, there was no additional discussion on this point.  Mr. Truex 
and others agreed that the gap and lack of clarity around the appropriate number of places needs to be corrected and 
the Sector agreed that the proposed language will accomplish this. 
 
Gordon Johnson (Gilbarco) expressed concerns that the change regarding the number of places past the decimal is not 
supported by a specific Handbook 44 reference.  Others felt that the General Code adequately supported the change.  
The Sector discussed the idea of adding a reference to General Code Paragraph G-S.5.5. Money Values, Mathematical 
Agreement as well; however, there wasn’t strong support to do this.  Some manufacturers expressed concern about 
possible instances where they find that the additional places are legitimately needed, but couldn’t provide examples 
at that point.  The Sector agreed that there is always the option to bring the issue back at a future point should a specific 
need be identified. 
 
Decision:  The Sector agreed to recommend the proposed changes to the checklist.  The Sector acknowledged 
that there are not specific references in Handbook 44 to reflect the proposed changes; however, there is a 
reference in the General Code under which the proposed changes clearly fall.  Consequently, the Sector 
concurred that the proposed changes are supported by Handbook 44.  

5. NCWM Publication 14 Electronic Cash Registers Interfaced with Retail Motor-Fuel Dispensers 
Checklist – Change to Title.   

Source: NTEP Measuring Labs via NTEP Director Jim Truex 

Recommendation:  The Sector is asked to consider recommending the following change to the title of the checklist 
and subsequent references to the checklist to read: 

“Electronic Cash Register Interfaced with Retail Motor-Fuel Dispensers, Console Controller and 
Point-of-Sale System Software Checklists and Test Procedures” 
 

Background:  NTEP evaluators routinely use the ECR checklist when evaluating console controllers and POS system 
software.  The labs are recommending that the title of the ECR section in Pub 14 and subsequent references be changed 
to indicate inclusion of controllers and software. 
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Discussion:  NTEP Director, Jim Truex, provided the Sector with a history of this item, noting that there are instances 
where companies don’t realize that the laboratories are drawing from the Electronic Cash Registers checklist as well 
as the LMD Checklist.  He noted that the purpose of the proposed changes is simply to clarify what the laboratories 
are already doing.  There was no additional discussion on this issue. 
 
Decision:  The Sector agreed to recommend the proposed changes to the checklist. 
 

6. Manual Volume Entries – Delete Entry in NCWM Publication 14 Electronic Cash Registers 
Interfaced with Retail Motor-Fuel Dispensers Checklist.   

Source: NTEP Measuring Labs via NTEP Director Jim Truex 

Recommendation: The Sector is asked to consider recommending that Section 2.3. in the Checklist on Electronic 
Cash Registers Interfaced with Retail Motor-Fuel Dispensers be deleted as follows: 

2.3. Manual volume entries are permitted. They must be clearly identified on the receipt as a manual 
entry by the terms "Manual Fuel Sale."    

Note: All uppercase or a combination of upper and lower case letters are permitted provided the 
evaluating laboratory finds the resulting text to be clear and legible.  

Background:  NIST Handbook 44 does not support the use of manual volume entries.  Unless the Sector can provide 
a reason for the allowance in Pub 14, the NTEP laboratories recommend removal of this section. 

Discussion:  Sector Chairman, Mike Keilty, introduced the item.  Gordon Johnson (Gilbarco) noted that Gilbarco does 
have this feature on their equipment; however, it isn’t a feature that is routinely used.  It is primarily included to enable 
an operator to go out to the dispenser and record information and enter it into the console in instances where 
communication between the console and the dispenser is malfunctioning.  This enables the transaction to be processed 
and finalized.  Additional situations where the feature might be used is in completing transactions for “standalone” 
dispensers such as those that dispense kerosene that are not interfaced with the console system.  Randy Moses (Wayne 
Fueling) questioned whether removing the language may not prevent a manufacturer from still providing the option.  
John Roach (CA) commented that in the many years he has been evaluating systems, he has not used the provision.  
He recently reviewed similar requirements for weighing devices, but in that case, there are specific provisions in 
Handbook 44 that address the use of a manual entry feature.  Sector Technical Advisor, Tina Butcher, noted that if 
there is a desire to use the feature, it would be best to propose adding provisions to Handbook 44 to address the feature 
in measuring systems.  For weighing systems, where it this is deemed a necessary feature, Handbook 44 includes very 
specific specifications and user requirements to ensure the feature is designed and used appropriately.  For weighing 
devices, there was a particular concern to ensure that the system clearly indicates to the customer that the weight 
information was not generated through the weighing device in front of the customer.  If the Sector wants to see more 
specific references, the Technical Advisor could develop a proposal and submit it through the NCWM process. 

Joe Eccleston (MD) commented that, if we are going to leave the provision in Publication 14, additional language 
needs to be added to clarify that it is not allowed in other applications such as LPG metering systems and VTM 
systems.  Mrs. Butcher noted that the Sector could also develop a list of applications where the feature is and is not 
appropriate to ensure consistent understanding and interpretation by manufacturers and laboratories.  Some members 
expressed concern over whether or not the provision is adequately supported by Handbook 44; however, the General 
Code would address the use of the feature in a broad sense.  The Sector discussed how the provision might be proposed 
for Handbook 44, either in the General Code and/or in specific codes.  There was some concern that presenting specific 
language to the NCWM might also inadvertently lead to the omission of the feature altogether. 

Decision:  The Sector identified several instances where a manual fuel entry would be appropriate and felt that 
it should be allowed.  However, the Sector acknowledged that the language in Pub 14 is not currently supported 
by H44.  The Sector recognized that specific criteria is needed to ensure uniform interpretations and that there 
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should be specific references in Handbook 44 if criteria is to be included in Pub 14.  However, the Sector was 
also concerned that, by presenting it to a larger audience, there may be unintentional consequences, including 
the removal of the provision in entirety. 

The Sector considered several possible options such as leaving the language as it is currently written; included 
an additional code reference in the item; proposing a change to Handbook 44; and including additional 
guidance in Publication 14.  The Sector was unable to reach a consensus on the options proposed.  Consequently, 
the Sector agreed to take no action and to allow the use of manual entries in Pub 14 as is currently written. 

Additional Items as Time Allows: 

If time permits, the NCWM S&T Committee and/or other groups would appreciate input from the Measuring Sector 
on the measuring-related issues that are outlined in the remaining agenda items below.  A copy of any regional 
association modifications or positions will be provided to the Sector when these are made available by the regions. 

7. S&T 2017 New Item – General Code - G-S.5.2.2. Digital Indication and Representation 

Source:  Ross Andersen, Retired (2017) 
 
Purpose: Address application of the code requirements across multiple devices. 
 
Item under Consideration: Amend NIST Handbook 44 General Code as follows:  

 
G-S.5.2.2. Digital Indication and Representation. – Digital elements shall be so designed that: 
 

(a) All digital values of like value in a system agree with one another. 
 
(b) A digital value coincides with its associated analog value to the nearest minimum graduation. 
 
(c) A digital value “rounds off” to the nearest minimum unit that can be indicated or recorded. 
 
(d) A digital zero indication includes the display of a zero for all places that are displayed to the right 
of the decimal point and at least one place to the left.  When no decimal values are displayed, a zero shall be 
displayed for each place of the displayed scale division. 
[Nonretroactive as of January 1, 1986] 
 
(e) A digital value that is electronically summed from the digital indications of multiple independent 
devices shall be mathematically correct. 
[Nonretroactive as of January 1, 20XX] 

(Amended 1973, and 1985, and 20XX) 
 
Background: See Appendix A, Page S&T-A5. 
 
Additional letters, presentations and data may have been part of the committee’s consideration.  Please refer to 
http://www.ncwm.net/meetings/interim/publication-15 to review these documents. 
 
Discussion/Decision:  The Sector did not want to offer comments on this items without having a better 
understanding about background and history of the proposal than is provided in the S&T Committee’s report. 
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8. S&T 2017 New Item – General Code - G-UR.3.3. Position of Equipment 

Source: Illinois (2017) 
 
Purpose: Eliminate interpretation differences, while also demonstrating an apparent need for customer 
readability and giving the statutory authority permission to require visible indications for ease of test procedures. 
 
Item under Consideration:  Amend NIST Handbook 44 General Code as follows:  

G-UR.3.3. Position of Equipment. – A device or system equipped with a primary indicating element and used in 
direct sales, except for prescription scales, shall be positioned so that its indications may be accurately read and 
the weighing or measuring operation may be observed from some reasonable “customer” and “operator” position. 
The permissible distance between the equipment and a reasonable customer and operator position shall be 
determined in each case upon the basis of the individual circumstances by the official with statutory authority, 
who shall base the determination on “customer readability” and ease of testing procedures, particularly the 
size, character, and position of the indicating element. (e.g., A deli customer shall be able to read the indications 
from the patron side of the deli counter, whereas a truck driver shall be able to read the indications from 
the cab of the vehicle.) (Also see G-UR.4.4. Assistance in Testing Operations. and Appendix D. direct sales.) 

 
Background: See Appendix A, Page S&T-A9. 
 
Additional letters, presentations and data may have been part of the committee’s consideration.  Please refer to 
http://www.ncwm.net/meetings/interim/publication-15 to review these documents. 
 
Discussion:  Sector Chairman, Mike Keilty, introduced the item.  The Sector was asked to review and provide 
comments as appropriate to assist the S&T and the submitter with the proposed change to Handbook 44.  Some Sector 
members shared instances where remote displays are required on weighing systems to ensure that customers are able 
to view the transaction information.  Several Sector members commented that Handbook 44 isn’t the place to include 
examples. 
 
Decision:  The Sector had no comments on this item; however, did express concern that the examples may be 
misinterpreted as applying to measuring systems.  Some Sector members suggested that the examples be 
removed and included in other documents such as EPOs and Pub 14. 
 

9. S&T 2017 Carryover Item – LMD Code - Recognized the Use of Digital Density Meters 

Source:   Missouri (2016) 

Purpose:   Allow the use of digital density meters for inspections of meter for viscous fluids such as motor oils, 
diesel exhaust fluid (DEF) and antifreeze. 

Item under Discussion: Amend NIST Handbook 44 Liquid Measuring Devices Code as follows: 

Develop provisions in various LMD Codes of Handbook 44 that would recognize the use of digital density meters 
in lieu of volumetric provers, or the use of flasks and thermometers in the case of gravimetric testing) when testing 
meters used to dispense certain viscous fluids such as motor oil, DEF, antifreeze, syrups, etc.. 
 

“Digital density meters may be a solution for testing motor oil, DEF and anti-freeze meters.” 

Background/Discussion: See Appendix A, Page S&T-A17. 
 
Additional letters, presentations and data may have been part of the committee’s consideration.  Please refer to 
http://www.ncwm.net/meetings/interim/publication-15 to review these documents. 
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Discussion:  Sector Chairman, Mike Keilty, introduced the item.  The Sector was asked to review and provide 
comments as appropriate to assist the S&T and the submitter with developing the proposal.  The Sector discussed the 
item, noting that there was little information provided about any ultimate proposal for Handbook 44.  The Sector 
speculated that the intent is to use density meters in lieu of scales to determine the density of fluids when doing 
gravimetric testing of metering systems.  Marc Buttler (Micro Motion) commented that the measurement of density 
is a component of a viable reference standard and that gravimetric testing makes sense, particularly in instances where 
there are safety issues related to the fluid being metered.  He commented that there needs to be very clear accuracy 
and traceability requirements included in any recommendations and the Sector concurred. 

Decision:  The Sector briefly reviewed this item.  Since there isn’t a fully developed proposal for comment at 
this point, the Sector did not provide specific suggestions.  However, Sector members provided some general 
comments including: 

• Gravimetric testing provides a good option for testing measuring systems, particularly where safety or 
practicality of other types of testing are of concern. 

• Density determination and associated equipment are a component of a viable reference standard, but 
additional criteria must be in place to ensure accuracy and suitability of the equipment and its use. 

• Handbook 44 doesn’t appear to be the right place to include such a proposal.  Such provisions would 
seem to be more appropriate for a NIST EPO, NCWM Publication, or other guidance documents. 

• There aren’t enough specifics in the proposal to be able to provide any substantive technical comments 
at this point. 

The Sector will be glad to provide additional input and comment as further development is made on the item. 

 

10. S&T 2017 Carryover Item – VTM Code - S.3.7. Manifold Hose Flush System 

Source:  New York (2016) 
 
Purpose:   Recognize the use of hose flush systems in the HB 44 VTM code. 
 
Item under Consideration:  Amend NIST Handbook 44 Vehicle Tank Meter Code as follows: 
 

S.3.7. Manifold Hose Flush System. – A hose flush system to clear the hose of product may be installed in 
the manifold when multiple products are dispensed through a single meter and hose under the following 
conditions: 

(a) the inlet valves for the system are conspicuously located above the bottom framework of the truck; 
and   

(b) the inlet valves for the system are not connected to any hose or piping (dust covers are permitted) 
when not in use; and 

(c) the discharge hose remains of the wet hose type; and 

(d) the direction of flow for which the system may be set at any time is definitely and conspicuously 
indicated; and 

(e) a recorded representation of each flush is maintained for inspection. 
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Background: See Appendix A, Page S&T-A18. 
 
Additional letters, presentations and data may have been part of the committee’s consideration.  Please refer to 
http://www.ncwm.net/meetings/interim/publication-15 to review these documents. 
 

Discussion:  Sector Chairman, Mike Keilty, introduced the item.  The Sector was asked to review and provide 
comments as appropriate to assist the S&T and the submitter with developing the proposal.  Allen Katalinic (NC) 
acknowledged the benefits of such a system with regard to safety; however, noted that additional work is needed to 
address concerns regarding appropriate use of such a system.  Tina Butcher (NIST OWM) noted that OWM provided 
a number of suggestions and extensive comments to the submitter to assist in the development of the proposal, 
including a suggestion to add a user requirement to the proposal regarding appropriate use of the system.  Additionally, 
OWM believes there should be some sort of interlocks provided to prevent misuse.  Several Sector members 
acknowledged the benefits of such a system in helping to prevent contamination and improving safety practice; 
however, noted that additional provisions are needed to deter misuse. 

Decision:  The Sector has no specific suggestions to offer the submitter on the proposed language.  However, 
the Sector did identify some areas that should be considered and addressed: 

• There is a significant potential to facilitate fraud if adequate safeguards are not provided to help ensure 
that these systems are being designed appropriately and used as intended. 

• Additional work is needed to clarify appropriate operation of such a system. 

• A user requirement would help to provide some minimum criteria regarding appropriate use such as 
hose capacity; the use of preset volumes for flushing; and setting of interlocks. 

• The “diversion of product” provisions in the code are not sufficiently strong as currently written to 
address the concerns about the use of such systems in diverting measured product. 

• Provisions are needed to prevent misuse, including incorporating features such as interlocks to help 
prevent indicated volumes from being inappropriately used. 

 

11. S&T 2017 New Item – VTM Code - S.5.7. Meter Size 

Source:   City of Madison, Wisconsin (2017) 
 
Purpose:   Remove a marking requirement that is no longer necessary due to changes in the product depletion 
test tolerance. 
 
Item under Consideration:  Amend NIST Handbook 44 Vehicle Tank Meter Code as follows: 
 

S.5.7. Meter Size. – Except for milk meters, if the meter model identifier does not provide a link to the 
meter size (in terms of pipe diameter) on an NTEP Certificate of Conformance, the meter shall be marked 
to show meter size. 
[Nonretroactive as of January 1, 2009] 
(Added 2008) 

Background: See Appendix A, Page S&T-A20. 
 
Additional letters, presentations and data may have been part of the committee’s consideration.  Please refer to 
http://www.ncwm.net/meetings/interim/publication-15 to review these documents. 
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Discussion:  Sector Chairman, Mike Keilty, introduced the item.  The Sector was asked to review and provide 
comments as appropriate to assist the S&T and the submitter with developing the proposal.  Allen Katalinic (NC) 
commented that, when the NTEP Laboratories discussed this proposal, they felt that the issue is fairly straightforward.  
Joe Eccleston (MD) noted that not all states adopt the current edition of Handbook 44 and, therefore, some states are 
not currently enforcing provisions for marking meter size.  Dmitri Karimov (LC) questioned whether or not there are 
instances where the marking of meter size is still beneficial; for example, in correlating a specific meter to an NTEP 
CC.  Several Sector members concurred that meter size markings may assist field officials in assessing whether or not 
a particular meter is covered by an NTEP CC. 
 
Decision:  The Sector had few comments to offer.  The NTEP Laboratories agreed that the requirement may 
no longer be needed.  A comment was made that the meter size marking may still be useful to inspectors in 
determining whether a particular meter is covered by an NTEP CC since CCs typically list specific meter sizes. 
 

12. S&T 2017 New Item – VTM Code - N.4.X. Automatic Stop Mechanism, T.X. Automatic Stop 
Mechanism and UR.2.6. Automatic Stop Mechanism 

Source:   City of Madison, Wisconsin (2017) 
 
Purpose:   Incorporate the automatic stop mechanism test requirement in NIST Handbook 112 EPO 23 
Vehicle-Tank Meters, Power Operated into Handbook 44 so that it is enforceable. 
 
Item under Consideration:  Amend NIST Handbook 44 Vehicle Tank Meter Code as follows: 
 

N.4.X. Automatic Stop Mechanism. - The automatic stop mechanism shall stop the flow within one-half the 
minimum interval indicated. 
 
T.X. Automatic Stop Mechanism. - The automatic stop mechanism shall stop the flow within one-half the 
minimum interval indicated. 
 
U.R.2.6. Automatic Stop Mechanism. - The automatic stop mechanism shall stop the flow within one-half 
the minimum interval indicated. 
 

Background: See Appendix A, Page S&T-A43. 
 
Additional letters, presentations and data may have been part of the committee’s consideration.  Please refer to 
http://www.ncwm.net/meetings/interim/publication-15 to review these documents. 
 
Discussion:  Sector Chairman, Mike Keilty, introduced the item.  The Sector was asked to review and provide 
comments as appropriate to assist the S&T and the submitter with developing the proposal.  Some questioned whether 
or not the preset feature is a metrological component and if it would be covered by Handbook 44.  The Sector Technical 
Advisor noted that many jurisdictions consider this part of the measuring system and appropriately require the 
components to function properly as required in the General Code Paragraph G-UR.4.1. Maintenance of Equipment.  
The NTEP Director and Sector Advisor and others commented that the proposed paragraph should be written as a 
specification rather than a user requirement.  Rodney Cooper (Tuthill Transfer Systems) and several others expressed 
concern about the limits proposed, questioning whether or not some of the mechanical systems would have difficulty 
meeting the proposed requirement.  Pressure changes and other system influences can sometimes affect how closely 
you stop relative to the preset amount. 
 
Decision:  The Sector had no specific recommendations to offer; however, noted that additional development 
is needed before the item is ready for consideration. 
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13. S&T 2017 Carryover Item – LPG & NH3 Code - N.4.2.3. For Wholesale Devices 

Source:   NIST Office of Weights and Measures (2016) 

Purpose:   

1) To specify the purpose of special tests conducted on Wholesale LPG and Anhydrous Ammonia Liquid-
Measuring Devices; 

2) To specify that the special tests are to be conducted at or slightly above the designated flow rates in the 
referenced paragraph; and 

3) To specify that the special tests are not to be conducted below the device’s marked minimum discharge rate. 
 

Item under Consideration:  Amend NIST Handbook 44, Liquefied Petroleum Gas and Anhydrous Liquid-Measuring 
Devices Code as follows: 

 
N.4.2.3. For Wholesale Devices. – A wholesale device shall be so tested at a minimum discharge rate 
of:  “Special” tests shall be made to develop the operating characteristics of a measuring system and 
any special elements and accessories attached to or associated with the device.  “Special” tests shall 
include a test at or slightly above the slower of the following rates: 

(a) 40 L (10 gal) per minute for a device with a rated maximum discharge less than 180 L 
(50 gal) per minute.; 

(b) 20 % of the marked maximum discharge rate for a device with a rated maximum discharge 
of 180 L (50 gal) per minute or more,; or 

(c) the minimum discharge rate marked on the device, whichever is least. 

In no case shall the test be performed at a flow rate less than the minimum discharge rate marked on 
the device.   

(Amended 1987 and 20XX) 
 
Background: See Appendix A, Page S&T-A27. 
 
Additional letters, presentations and data may have been part of the committee’s consideration.  Please refer to 
http://www.ncwm.net/meetings/interim/publication-15 to review these documents. 
 
Discussion:  Sector Chairman, Mike Keilty, introduced the item.  The Sector was asked to review and provide 
comments as appropriate to assist the S&T and the submitter with developing the proposal.  Sector Advisor, Tina 
Butcher (OWM), noted that there was no opposition to the concept of modifying the paragraph to align it with similar 
requirements in the LMD Code; however, the MMA had suggested at the 2016 NCWM Annual Meeting that the item 
be held over to allow some additional work on the language.  Members of the MMA commented that some of the 
provisions in the existing paragraph appear unnecessary and this might be an opportune time to fix them.  She noted 
that OWM will be working with members of the MMA to propose additional revisions.  Some of the MMA members 
present at the Sector meeting, including Marc Buttler (Micro Motion) and Dmitri Karimov (LC) concurred and 
committed to working with OWM. 
 
Decision:  Sector members are asked to review and comment on alternative language that will be presented by 
NIST.  Some suggestions included eliminating all sections but the reference to the marked minimum discharge 
rate. 
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14. S&T 2017 New Item – Appendix A – Fundamental Considerations: Section 4.4. General 
Considerations 

Source:   Ross Andersen, Retired (2017) 

Purpose:   Address the application of the code requirements across multiple devices. 

 
Item under Consideration:  Amend NIST Handbook 44, Appendix A – Fundamental Considerations as follows: 

4.4. General Considerations. – Code requirements are applied only to a single device or system, unless 
specifically stated in the code. The official may encounter equipment where the digital indications from more 
than one device are electronically summed. This may be done in multiple ways. Each device may have its 
own indicating element and the sum is indicated on a separate, associated indicator which is interfaced 
directly with each device (i.e. a computer or console via cable or even bluetooth wireless communication).  
The indicating elements of the individual devices may be enclosed in a single housing, with separate 
indicators for each device and a separate indicator for the electronic sum. An electronic sum of measured 
values from multiple devices is not subject to code requirements, except that it be mathematically correct, 
i.e. add up to the proper sum - See General Code G-S.5.2.2.(e). 
 
The simpler the commercial device, the fewer are the specification requirements affecting it, and the more easily 
and quickly can adequate inspection be made.  As mechanical complexity increases, however, inspection becomes 
increasingly important and more time consuming, because the opportunities for the existence of faulty conditions 
are multiplied.  It is on the relatively complex device, too, that the official must be on the alert to discover any 
modification that may have been made by an operator that might adversely affect the proper functioning of the 
device. 
 
It is essential for the officials to familiarize themselves with the design and operating characteristics of the devices 
that he inspects and tests.  Such knowledge can be obtained from the catalogs and advertising literature of device 
manufacturers, from trained service persons and plant engineers, from observation of the operations performed by 
service persons when reconditioning equipment in the field, and from a study of the devices themselves. 
 
Inspection should include any auxiliary equipment and general conditions external to the device that may affect its 
performance characteristics.  In order to prolong the life of the equipment and forestall rejection, inspection should 
also include observation of the general maintenance of the device and of the proper functioning of all required 
elements.  The official should look for worn or weakened mechanical parts, leaks in volumetric equipment, or 
elements in need of cleaning. 

 
Background/Discussion: See Appendix A, Page S&T-A33. 
 
Additional letters, presentations and data may have been part of the committee’s consideration.  Please refer to 
http://www.ncwm.net/meetings/interim/publication-15 to review these documents. 

Discussion/Decision:  The Sector briefly discussed this item and how it might apply to measuring systems in 
particular, acknowledging that the Fundamental Considerations applies all types of weighing and measuring 
equipment.  The Sector had no comments to offer on the proposal. 
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15. S&T 2017 New Item – Vapor Elimination, Measuring Codes 

Source:   Dmitri Karimov (LC) and Tina Butcher (NIST OWM) 

Purpose:   To align other measuring device codes with the changes adopted in S&T LPG & NH3 Code Item 
332-3 (S.2.1. Vapor Elimination) in 2016. 

Item under Consideration:  Amend the requirements for vapor elimination in the following NIST Handbook 44 
Sections and Paragraphs as outlined below: 

• Section 3.30 Liquid-Measuring Devices Code (S.2.1); 
• Section 3.31 Vehicle-Tank Meters Code (S.2.1); 
• Section 3.35 Milk Meters Code (S.2.1); 
• Section 3.36 Water Meters Code (S.2.2.1); and 
• Section 3.37 Mass Flow Meters Code (S.3.3)  
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3.30. Liquid-Measuring Devices 
 
S.2. Measuring Elements.  
 
S.2.1. Vapor Elimination.  
 

(a) A liquid-measuring device shall be equipped with an effective, a vapor or air eliminator or other 
automatic means to prevent the passage of vapor and air through the meter.  

 
(b) Vent lines from the air or vapor eliminator shall be made of appropriate non-collapsible metal tubing 

or other rigid material.  
(Amended 1975 and 2017) 
 
S.2.1.1. Vapor Elimination on Loading Rack Metering Systems.  
 

(a) A loading rack metering system shall be equipped with an effective, a vapor or air eliminator or 
other automatic means to prevent the passage of vapor and air through the meter unless the system is 
designed or operationally controlled by a method, approved by the weights and measures jurisdiction 
having control over the device, such that air and/or vapor cannot enter the system.  

 
(b) Vent lines from the air or vapor eliminator (if present) shall be made of appropriate non-collapsible 

metal tubing or other rigid material.  
(Added 1994) 
(Amended 2017) 
 

3.31. Vehicle-Tank Meters 
 
S.2. Design of Measuring Elements.  
 
S.2.1. Vapor Elimination.  
 

(a) A metering system shall be equipped with an effective vapor or air eliminator or other automatic means 
to prevent the passage of vapor and air through the meter. 
 

(b)  Vent lines from the air or vapor eliminator shall be made of metal tubing or some other suitable rigid 
material appropriate non-collapsible material. 

  
(Amended 1993) 
(Amended 2017) 
 
 

3.35. Milk Meters 
 
S.2. Design of Measuring Elements.  
 
S.2.1. Vapor Elimination. 
 

(a) A metering system shall be equipped with an effective, vapor eliminator or other automatic means 
automatic in operation to prevent the passage of vapor and air through the meter. 
 

(b)  Vent lines from the air (or vapor) eliminator shall be made of metal tubing or some other suitably 
rigid material appropriate non-collapsible material. 

 
 (Amended 2017) 
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3.36. Water Meters 

 
S.2.2.     Batching Meters Only. 
 
S.2.2.1.     Air Elimination.  
 
(a) Batching meters shall be equipped with an effective, automatic means to prevent the passage of vapor and 
air through the meter air eliminator. 
 
(b) Vent lines from the air or vapor eliminator shall be made of appropriate non-collapsible material. 
(Amended 2017) 
 
 

3.37. Mass Flow Meters 
 
S.3.3. Vapor Elimination. 
 

(a) A liquid-measuring instrument or measuring system shall be equipped with an effective, automatic 
vapor or air eliminator or other effective means, automatic in operation, to prevent the measurement 
of vapor and air. 
 

(b) Vent lines from the air or vapor eliminator if present shall be made of metal tubing or some other 
suitable rigid material appropriate non-collapsible material.  

 
(Amended 1999 and 2017)  
 
S.3.3.1. Vapor Elimination on Loading Rack Liquid Metering Systems.  
 
(a) A loading rack liquid metering system shall be equipped with a vapor or air eliminator or other an 
effective, automatic means to prevent the passage of vapor and air through the meter.  Such means might 
include, but is not limited to a unless the system that is is designed or operationally controlled by a method, 
approved by the weights and measures jurisdiction having statutory authority over the device, such that neither air 
nor vapor can enter the system.  
 
(b) Vent lines from the air or vapor eliminator (if present) shall be made of appropriate non-collapsible metal 
tubing or other rigid material.  
(Added 1995) 
(Amended 2017) 

 

Background:   The NCWM adopted the following changes to the LPG and NH3 code at its Annual Meeting in 
July 2016: 
 

S.2.1.  Vapor Elimination. –  

(a) A device shall be equipped with an effective automatic vapor eliminator or other effective 
means to prevent the passage of vapor through the meter. 

 
(b)     Vent lines from the vapor eliminator shall be made of appropriate non-collapsible material. 
 

 (Amended 20XX) 
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The proposed changes will align other codes with the above changes to the LPG and NH3 code and will help ensure 
consistency across the various measuring device codes in NIST Handbook 44.  This would help ensure more 
uniform interpretation of the requirements and facilitate application by officials and industry. 
 
The proposed changes make the requirement less design-specific and more focused on ensuring that the means for 
eliminating air or vapor are effective, including that the vent lines not be susceptible to restriction.  The proposed 
changes also clarify that the provision for vapor elimination must be automatic in nature in order to be considered 
effective. 
   
NIST OWM in its analysis of the 2016 S&T Agenda Item referenced above suggested that a similar change be 
proposed, where necessary, to corresponding requirements in other measuring codes and encouraged the 
Committee to consider including such an item on its agenda in the 2016-2017 NCWM cycle. 
 
Note that the Mass Flow Meters Code states “means to prevent the measurement of vapor and air” while other 
codes state “means to prevent the passage of vapor and air through the meter,” but such distinction is probably 
justified.  Consequently, no modifications are proposed to align this language with other codes. 
 
Recommendation:  The Sector is asked to review the proposed change and to provide input that would assist the 
submitters in refining the proposal as needed. 

 

Discussion:  Sector Chairman, Mike Keilty, introduced the item.  The Sector was asked to review and provide 
comments as appropriate to assist the S&T and the submitter with developing the proposal.  Sector Advisor, Tina 
Butcher (OWM) and Dmitri Karimov (LC) clarified that the proposal is to align the provisions for vapor elimination 
across all of these codes with what was adopted in the LPG & NH3 code in July 2016.  Marc Buttler (Micro Motion) 
commented that there is a difference in the language in the MFM Code and questioned if this means that something 
other than a vapor eliminator and vent line can be used in those systems as long as it is effective.  Mrs. Butcher clarified 
that it is permissible to use other means provided the means can be demonstrated to be effective.  There was some 
additional discussion about various methods used in systems to prevent vapor from being measured.  Gordon Johnson 
(Gilbarco) acknowledged and concurred with the proposed reference to “non-collapsible,” but questioned why the 
reference to “metal” was eliminated, noting that any tube could be collapsed.  Several noted that “metal” tubes are 
specifically not used on vehicle-mounted systems because of the effects of vibration and eventual breakage or 
loosening. 

Mr. Johnson questioned the use of the word “device” rather than “system,” noting that we are talking about systems 
and that an actual “air eliminator” may not be used in the system if those other effective means are designed and 
incorporated into the system.  Mrs. Butcher noted that there has been a separate, though related discussion of changing 
the references to “devices” and “meters” to systems throughout the measuring codes; reviewing and proposing such 
changes will prove to be a rather significant project to ensure use and application of the terms are still appropriate.  
With regard to this particular change, the Sector might consider providing feedback suggesting that the terminology 
be changed in this proposal.  NTEP Director, Jim Truex, concurred, citing other terms such as “device,” “system,” 
“equipment,” and “meter” that are sometimes used interchangeably. 

Decision:  The Sector supports the proposed changes; however, suggests that the term “device” be changed 
“system” in the proposed change to the LMD Code and the Water Meters Code. 
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Additional Issues Added at the Sector Meeting: 

16. Categorization of DEF in Technical Policy C Product Categories and Families for Meters 

Technical Advisor’s Note:  This item was submitted on 9/19/16, prior to the Sector meeting, but following publication 
of the Sector’s agenda.  The Sector agreed to address the item at the end of its meeting, as time permitted. 

Source:  Marc Buttler (Micro Motion) 

Recommendation:  Change the value of the example density for Urea that is listed under mass meters in the Pub 14 
LMD Product Table from 1.89 to 1.32.  Add DEF to as a product under the Mass Meter “Test B” sub-heading with an 
SG value of 1.09 and a Product Category of “Chem.” 

Background:  The following was provided by the submitter via an NCWM Form 15 for this item: 

Problem/Justification: In the LMD Product Table under the Product Category and Test Requirements for 
Mass Meters, the example density of Urea is incorrectly stated as 1.89 SG, while the more accurate density 
value available from NIST PML would be 1.32 SG.  Furthermore, there is no listing for Diesel Exhaust Fluid 
(DEF) in the product table.  Legal metrology devices are used increasingly to dispense and meter both DEF 
(which is a solution of 32.5% urea and 67.5% deionized water) and Urea.  Inspectors and evaluators who are 
consulting NTEP CC’s for master meters and consulting NCWM Publication 14 can be confused by the 
incorrect SG stated as an example value for urea and also need an example value for DEF to know if the 
density range stated in the NTEP CC includes DEF and/or urea. 

Alternative Considered: DEF could also be added under the headings of Magnetic Flow Meters, Positive 
Displacement Meters, and Turbine Meters.  However, only Mass Meters are known to be used in DEF 
dispensers, so information related to the Conductivity, Dynamic Viscosity, and Kinematic Viscosity of DEF 
are not readily available.  If meter manufacturers or others can provide example values for these properties, 
then DEF should be added as a product under these meter types, as well. 

Attachments and Additional Information: 

NIST PML source for Urea density of 1.32 SG: http://physics.nist.gov/cgi-bin/Star/compos.pl?matno=273 

Example of DEF 1.09 SG as stated by one DEF manufacturer:  

 http://blueskydefna.com/wp-content/uploads/2014/07/BlueSky32.5_datasheet.pdf 

Discussion:  Mr. Buttler introduced the item, noting that his goal is twofold: (1) to modify the reference for “Urea” 
in the Product Families Table from 1.89 to 1.32; and (2) to add “Diesel Exhaust Fluid (DEF)” to the tables along with 
“Urea” where the density would be recognized as 1.89.  There was some discussion regarding the most appropriate 
place to include the reference to DEF.  Some noted that the “FL&O” (Fuels, Lubricants, Industrial and Food Grade 
Liquid Oils) category might be considered because of how drivers are purchasing DEF during refueling; however, the 
product is not technically a fuel since it is added to the exhaust stream.  With regard to categorization, however, it 
could fit within the FL&O category or in the “Chemicals” category.  Dmitri Karimov (LC) commented that on LC’s 
NTEP CCs, the meters include DEF under the category of “clear liquid fertilizers” and LC specifies the viscosity for 
the product.  Rodney Cooper (Tuthill Transfer Systems) noted that there may be a different value specified for turbine 
meters. 

Several Sector members commented that additional time is needed to study the issue and consider how different 
metering technologies might be impacted and where the most appropriate category would be to include the product.  
Sector Advisor, Tina Butcher, also noted that DEF is diluted with water, thus, it may be appropriate to consider a 
range so as not to penalize a manufacturer who may do a test with a particular supply of DEF.  There were some 

http://physics.nist.gov/cgi-bin/Star/compos.pl?matno=273
http://blueskydefna.com/wp-content/uploads/2014/07/BlueSky32.5_datasheet.pdf
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additional comments regarding the most appropriate value to assign for the density of the product, given various 
references found on line. 

NTEP Director, Jim Truex, also commented that there may be other Sector members who are not present who would 
like an opportunity to weigh in on the discussion, so it would seem appropriate to hold the discussion over to the next 
meeting.  Sector members agreed with the need to hold the item over, provided that a resolution can be reached in a 
timely manner. 

Decision:  The Sector agreed that the proposal to refine and include the values for DEF has merit and needs to 
be addressed.  The submitter agreed to continue to refine the proposal and will appreciate input from others 
who are interested in the issue.  The Sector agreed to include this as a “carryover item” for next year’s agenda 
and asks that the submitter provide an update proposal, including recommendations for the significant 
characteristics for various meter types, prior to the next Sector meeting. 

 

17. Checklist for Electric Vehicle Fueling Systems 

Technical Advisor’s Note:  This item was submitted by CA DMS via the NTEP Director prior to the Sector meeting, 
but following publication of the Sector’s agenda.  The NTEP Labs reviewed this issue during their meeting just prior 
to the Sector meeting and Sector agreed to address the item at the end of its agenda. 

Source:  Jim Truex, NTEP Director 

Background:  There is not a type evaluation checklist for Electric Vehicle Supply Equipment (EVSE).  A Tentative 
Code in NIST Handbook 44, Section 3.40. Electric Vehicle Fueling Systems (EVFS) was added in 2015 that applies 
to EVSEs.  EVSEs are being produced and installed in the marketplace across the nation for commercial use.  
However, there is not a type evaluation checklist for laboratories to follow to determine if the EVSEs comply with the 
EVFS NIST Handbook 44 code as there exists with other commercial weighing and measuring devices covered by 
NIST Handbook 44. 

CDFA DMS developed a proposed type evaluation checklist for EVSEs that DMS requests the Measuring Sector to 
consider and recommend incorporating into NCWM Publication 14.  This proposed EVSE checklist covers the 
specifications within NIST Handbook 44, Section 3.40. EVFS.  If adopted, then NTEP laboratories and EVSE 
manufacturers would have specific guidelines to follow to assure the equipment does or does not comply with the 
NIST Handbook 44 EVFS code.  A copy of this draft checklist is included in Appendix D to this Meeting Summary.   

Discussion:  NTEP Director, Jim Truex, provided a synopsis of the issue.  He noted that he has been discussing the 
concept of type evaluation Electric Vehicle Fueling Systems with manufacturers, NTEP laboratories, NIST, and others 
for some time.  CA DMS has been working on this issue under grants for alternative fuels as well.  He noted that a 
tentative code has been adopted in Handbook 44 and the NIST USNWG on Electric Vehicle Fueling and Submetering 
has been working on requirements for test standards and test procedures.  The next step is to develop criteria and 
documentation for type evaluation.   CA DMS has submitted a draft checklist and has asked the Measuring Labs and  

He reported that he asked the NTEP labs to review the draft checklist during the Measuring Lab meeting just prior to 
the Sector meeting.  The NTEP labs felt that the draft checklist was more along the lines of an examination procedure 
outline (EPO), not an NTEP checklist.  Thus, the laboratories felt that additional work is needed to develop a draft 
checklist.  The NTEP Labs also suggested that the issue be presented to the NTEP Committee and the NCWM Board 
of Directors with a request that a Work Group comprised of evaluating laboratories, manufacturers, and others be 
established to develop type evaluation checklists and criteria.  There are many people with experts who are already 
part of the USNWG who might provide the expertise needed for this work group.  They also noted the need to establish 
traceability of the test standards and equipment. 

Mr. Truex noted that he didn’t feel that it would be fair to turn this issue over to the Measuring Sector since its 
members may not feel comfortable with nor have the expertise in this field.  Additionally, he noted that any checklist 
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developed by the proposed group should go straight to the NTEP Committee not via the Measuring Sector.  This is 
the same approach that has been used by other devices such as the Taximeters Checklist and the Multiple Dimension 
Measuring Devices. 

Decision:  The Measuring Sector agreed with the recommendations of the laboratories.  The Measuring Sector 
appreciates the request to review the proposal, but doesn’t have the expertise necessary to address these devices 
and recommends that the BOD/NTEP Committee establish a WG to address the checklist and draw from the 
expertise currently within the USNWG.  This doesn’t preclude members of the MS who have an interest in the 
work from participating in and/or providing input to the proposed WG. 

18. Discussion of Possible Meeting Location and Date: 

Background/Discussion/Decision:  At the conclusion of its meeting, the Sector discussed potential locations and 
dates for the 2017 Sector meeting.  The Sector asked the NCWM to look at Chicago, Atlanta, Denver, Houston, Dallas, 
Austin as possibilities, realizing that the location and timing will depend upon the availability of hotel and meeting 
space within cost constraints. 

Possible dates to consider: 

• September 25 
• October 2 
• October 3-4 
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Glossary of Acronyms 

CC Certificate of Conformance NTETC National Type Evaluation Technical 
Committee 

DMS Division of Measurement Standards OIML International Organization of Legal 
Metrology 

ECR Electronic Cash Register OWM Office of Weights and Measures (NIST) 

EVFS Electric Vehicle Fueling Systems PD Positive Displacement 

HB 44 
NIST Handbook 44 “Specifications, Tolerances, 

and Other Technical Requirements for 
Weighing and Measuring Devices” 

Pub 14 NCWM Publication 14 

LMD Liquid Measuring Devices RMFD Retail Motor-Fuel Dispenser 

mA milliamp SI International System of Units 

NCWM National Conference on Weights and Measures S&T Specifications and Tolerances 

NIST National Institute of Standards and Technology VTM Vehicle Tank Meter 

NTEP National Type Evaluation Program W&M Weights and Measures 

This glossary is meant to assist the reader in the identification of acronyms used in this agenda and does not imply that 
these terms are used solely to identify these organizations or technical topics. 

 
 
Sector Chairman, Michael Keilty, reviewed the membership list and voting rights.  He also reviewed the procedures 
for voting, noting that the Sector typically tries to reach a consensus on issues rather than voting since there is an 
imbalance in the distribution of Sector membership regarding public and private sector members.  Mr. Keilty also 
explained the organization and layout of the agenda, noting that items included “As Time Permits” are included to 
allow an opportunity for the Sector to share its members’ expertise with the NCWM Specifications and Tolerances 
Committee and other entities.  At times, the Sector may reorder the agenda to address those items that could potentially 
need additional work during an evening session first; however, at this meeting, that did not appear to be necessary. 

Carry-over Items: 

1. Transfer Standards Testing - NIST HB 44 Section 3.32. LPG & NH3 Liquid-Measuring Devices 
Code and Section 3.37. Mass Flow Meters Code. 

Source:  Michael Keilty, Endress + Hauser Flowtec AG; [2014 NCWM S&T Item 332-2 (D)] and [2014 NCWM S&T 
Item 337-3 (D)] and 2015 and 2016 Measuring Sector Meetings 
 
Recommendation:  At its 2015 and 2016 annual meetings, the Sector was asked to provide input on two proposals 
being developed by Mr. Michael Keilty (Endress + Hauser Flowtec AG).  These items appeared on the 2014 through 
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2017 NCWM S&T Agendas, most recently appearing as Items 3302-1 N.3. Test Drafts (LPG & NH3 Code) and Item 
3307-1 N.3. Test Drafts (Mass Flow Meters Code). 
 
These proposals recommend the addition of a paragraph to the “Notes” section of the LPG and Anhydrous Ammonia 
Liquid-Measuring Devices Code and the Mass Flow Meters Code specifying the size of the test draft when using a 
“transfer standard.”  The current proposal is outlined below: 
 
Amend NIST Handbook 44 LPG and Anhydrous Ammonia Liquid-Measuring Devices as follows:  
 

N.3. Test Drafts. –  
 
N.3.1 Minimum Test - Test drafts should be equal to at least the amount delivered by the device in one 
minute at its normal discharge rate.  
(Amended 1982 and 2017) 
 
N.3.2. Transfer Standard Test. – The minimum quantity for any test draft shall be equal to or greater 
than the amount delivered in one minute at the flow rate being tested.   

Amend NIST Handbook 44 Mass Flow Meters Code as follows:  
 

N.3. Test Drafts. –  
 
N.3.1 Minimum Test - The minimum test shall be one test draft at the maximum flow rate of the installation 
and one test draft at the minimum flow rate. More tests may be performed at these or other flow rates. (See 
T.3. Repeatability.) 
(Amended 1982) 
 
N.3.2. Transfer Standard Test. – The minimum quantity for any test draft shall be equal to or greater 
than the amount delivered in one minute at the flow rate being tested.   

 
Background:  At its 2014 meeting, the Measuring Sector was asked to discuss and comment on two proposals that 
were submitted to the four regional weights and measures associations in Fall 2014.  These proposals would amend 
NIST Handbook 44, LPG and Anhydrous Ammonia Liquid-Measuring Devices and Mass Flow Meters codes, Notes 
Section, Test Drafts, to allow transfer standards (master meters) to test and place into service.  The Sector thoroughly 
discussed and vetted this item.  There was extensive discussion about the transfer standard (also referred to as a “master 
meter”) itself, such as:  

• The need for the master meter to be a superior standard to the meter being examined;  
• Verification procedures including the proper reference weighing device’s capacity and division size; 
• The need to maintain control charts on the master meter;  
• Frequency of re-verification for the master meter;  
• The need to develop NIST Handbook 105 series specifications, test procedures, and tolerances for “master 

meters;” 
• Development of criteria and the ability of the master meter to assure legal traceability; and 
• Training staff in the correct use of master meters in field applications; etc. 

 
The Sector agreed that transfer standards are valuable in verifying measuring systems that are not readily tested with 
conventional test methods.  Examples include measuring systems used to measure products such as CNG, LNG, 
viscous products, corrosive products, and other products whose physical properties create challenges in testing.  The 
Sector supported moving these proposals forward as “Voting” items. 
 
At the Sector’s 2015 Meeting, this issue was again discussed and the Sector reached the following decision. 
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After lengthy discussion on this issue, the Sector did not reach any conclusions on this proposal 
to share with the submitter or with the S&T Committee.  The Sector reiterated points made during 
its 2014 meeting (see “Background” section earlier in this item).  Additionally, while the Sector 
does not have specific recommendations regarding the proposal, the following “observations” 
might be useful for further work on this issue. 

• The use of master meters has particular appeal for use in testing devices such as CNG 
metering systems where factors such as product type, safety, environmental factors, and 
the availability of equipment pose special challenges. 

• Use of gravimetric testing for CNG has been reported to pose challenges such as 
returning/disposing of product; procuring a suitable scale and test tank; and controlling 
environmental influences that may affect testing results. 

• Field standards must comply with the general criteria in NIST Handbook 44, Appendix 
A, Fundamental Considerations includes general criteria for field standards. 

• Recognition of transfer standards in NIST Handbook 44 does not, by itself, ensure 
recognition or acceptance of these devices as an acceptable test method. 

• Specific types of field standards do not have to be specifically identified in NIST 
Handbook 44 in order for a weights and measures jurisdiction to recognize their use in 
testing measuring devices. 

• Additional provisions must be in place to ensure traceability of measurements using a 
transfer standard as an official test method.  Examples include documentary standards 
for the field standard (e.g., NIST Handbook 105 applicable to the standard); training for 
laboratory metrologists in the testing of the field standard; control procedures to ensure 
continued performance of the transfer standard; training of field staff in the use of the 
transfer standard; and control procedures for maintaining the master meter. 

• A master meter must perform better than the meter under test. 

The Sector noted that the selection of appropriate test methods for type evaluation is an issue that 
is often faced by NTEP evaluating laboratories.  The Sector agreed that guidelines on determining 
an appropriate test method(s) for an evaluation would be helpful to both the laboratories and 
manufacturers.  Several Sector members including the following expressed an interest in working 
together to develop such guidelines for inclusion in Publication 14: 

Marc Buttler, Emerson Process Management/Micro Motion 
John Roach, CA Division of Measurement Standards 
Michael Keilty, Endress + Hauser Flowtec AG, USA 
Tina Butcher, NIST OWM 

 
This subgroup agreed to bring any recommendations it develops back to the Sector at its 2016 
meeting as a carryover item, either as part of the H44 item or as a separate item for type evaluation 
criteria. 

 
At the 2015 and 2016 NCWM Interim and Annual Meetings, the S&T Committee discussed both proposals in the 
“Recommendation” as a single item.  The Committee heard comments from the submitter along with a list of benefits 
to using a master meter as the standard in testing meters used in applications to measure CNG, LNG, and LPG in 
comparison to using volumetric or gravimetric standards.  The Committee also heard many comments, which were 
reiterated and summarized at its 2015 Annual Meeting regarding additional issues that must be carefully considered.  
See the Committee’s 2016 Interim Report for details on discussions leading up to the 2016 NCWM Annual Meeting.  
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At the NCWM Annual Meeting, the S&T Committee agreed to maintain these two items as developing items to allow 
the submitter time to address the comments received. 
 
At the 2016 Sector Meeting, the Sector heard an update on progress on these two S&T items.  Sector Chairman, 
Michael Keilty (Endress + Hauser) noted that those items were previously “Voting” items on the NCWM S&T 
Committee’s agenda, but are now “Developing” items to allow additional discussion and input to be gathered.  Many 
comments were made at the NCWM Annual meeting regarding the proposals before the S&T Committee. Several 
Sector members concurred that additional development is needed, including how to establish and demonstrate a 
sufficient degree of accuracy in the test method.  Tina Butcher noted that there was an issue regarding the presentation 
of proposed language in NCWM Publication 15 and 16 versus the language that was originally submitted by the 
submitter and noted that the S&T Committee is working with the submitter for clarification on this point.  Other more 
technical issues with the proposal were the need to clarify the type of transfer standard being referenced and the 
associated error and uncertainty with the test method.  Mrs. Butcher, Randy Moses (Wayne), and others noted that 
there did not appear to be any opposition to the concept of recognizing transfer standards, only that additional work is 
needed on the technical concerns that have been raised and the language before the item is ready for adoption.  Marc 
Buttler (Micro Motion) also noted that there is still a need to address the flow rates and times referenced and 
commented that he had made a proposal from the floor of the NCWM to specify a time of 2 minutes at the maximum 
operating flow rate.  Mrs. Butcher noted that an additional concern about the proposed language for the Mass Flow 
Meters Code is that, as currently presented, it would not allow testing of compressed natural gas metering systems at 
the lower flow rates in accordance with the NTEP Examination Procedure Outline for those systems. 
 
Recommendation:  The Sector is asked for any additional input that might be of assistance to the S&T Committee 
and the submitter in its deliberations on Items 3302-1 N.3. Test Drafts (LPG & NH3 Code) and Item 3307-1 N.3. Test 
Drafts (Mass Flow Meters Code). 
 
Discussion:  Sector Chairman, Michael Keilty, reviewed the item and the proposed changes, noting that language 
similar to that proposed already exists in other measuring codes.  The proposal has been before the NCWM for a few 
years to allow for additional development and input.  Dmitri Karimov (LC) questioned differences in terminology in 
the proposal with regard to the specified timing, asking whether it means 1 minute of flow rather than 1 minute of the 
maximum flow rate of the meter.  Mr. Keilty responded that the proposal is for a minimum quantity and the quantity 
could be larger during a test. Mr. Sharif discussed where topics are similar in codes and discussed later that the 
minimum quantity could be related to the MMQ. Rich Miller (FMC) noted that this wouldn’t preclude a test using a 
smaller size standard.  Tina Butcher (NIST OWM) shared that OWM had expressed concerns about reports that the 
time frame for test runs on CNG retail motor-fuel dispensers are less than one minute of flow.  Mr. Keilty pointed out 
that the proposal would not preclude someone from using a larger standard or vessel for the test, noting that the 
capacity of a standard is often limited by available sizes and sometimes it is necessary to go to a larger test standard 
size to satisfy the requirement; for example, an LPG prover may only be made in 25-, 50-, and 100-gallon sizes.  Robin 
Parsons (Parafour Innovations) noted that some service companies and inspectors are using trailers equipped with 
multiple size test standards in order to accommodate a range of meter sizes.  Marc Buttler (Micromotion) pointed out 
that, for CNG, it may be possible to use a larger size test tank to conduct the test. 
 
Mrs. Butcher shared an overview of comments provided by OWM to the NCWM S&T Committee during its open 
hearings at the last few NCWM meetings.  She noted that OWM supports the concept of using master meters, but the 
inclusion of this or any such paragraph in NIST Handbook 44 may be premature.  Additional research is needed to 
ensure that essential elements required to establish traceability have been developed and implemented; in the process 
of addressing these elements it should become clear whether a change is needed to HB44 and, if so, what that change 
should be.  She also noted that an OWM staff member, Val Miller, will be doing some work regarding master meters 
used as field standards in the next year and hopes to engage interested members in the community to gather additional 
information that would help the Committee and the community determine what additional work is needed on this issue 
in order to make an appropriate decision.  OWM has also proposed some changes to the terminology being used 
(including the term “transfer standard”) to begin cleaning up the inconsistencies throughout HB 44 regarding 
standards.  Luciano Burtini (Measurement Canada) echoed Mrs. Butcher’s comments, noting a proposed change to 
H44 is only one of many things to address in order to consider using a master meter. 
 
Mr. Keilty disagreed that the proposal is premature and noted that these meters aren’t just for alternative fuel dispenser 
testing but also for loading trucks loading trucks.  He also noted that, since the time that the CNG Work Group first 
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developed the EPO for testing CNG RMFDs, tank sizes and other aspects of testing has changed.  In more recent 
times, he has seen larger and lighter tanks used for testing, thus, eliminating the concern about the time limit being 
too short.  He also questioned the references in the other codes, such as the Cryogenic Liquid-Measuring Devices 
Code, which already include references to “transfer standards” as well as an expanded tolerance for test using that 
equipment.  He also shared frustrations (acknowledged by others) about the challenges of finding an appropriate scale 
and test tank to test various sizes of metering systems, particularly larger systems such as those used to load rail cars.   
 
Mrs. Butcher also noted that OWM had received inquiries about consider the use of master meters and other alternative 
proving methods such as small volume provers to test products such as LPG for which gravimetric testing may be 
difficult or impractical and for which conventional neck-type standards are not available or where safety concerns 
make previously used test methods inappropriate. 
 
The Sector also discussed how standards are maintained and cared for and many shared thoughts about how to ensure 
that a master meter can continue to be used as a field standard.  Several commented that, unlike a weight or neck type 
standard where damage or variation might be visibly evident, the process of maintaining confidence in a master meter 
can be challenging.  However, most Sector members agreed there would be a significant advantage to being able to 
recognize their use.  Mr. Miller suggested consulting API standards, noting that they have standards and procedures 
in place on the use of master meters that may be of help. 
 
Marc Buttler (Micro Motion) stated he shares the goal of expanding the use of technology to use mass flow meters as 
field standards, but agrees there are many things that need to be addressed.  He expressed concern that the requirement 
may be too restrictive and doesn’t want to inadvertently limit the use of the technology by putting a set time into HB 
44 that would do that.  He noted that the subsequent Sector agenda item is aimed at beginning to move in this direction 
for type evaluation in a way that would ensure necessary elements are in place to ensure traceability of the 
measurements. 
 
Decision:  There is widespread support within the Sector for use of master meters. Sector members agree that the 
decision on whether to permit their use for routine field testing is not up to the Sector. 

2. Master Meters as an Option for NTEP Testing 

Source: Emerson Process 

Background Information: “Master Meters” are often considered as an option for reference standards to facilitate 
testing of devices during NTEP evaluation and/or field inspection.  NCWM Pub 14 could provide valuable information 
in the form of guidance on how to ensure that master meters are properly calibrated and qualified as reference 
standards.  Additional information about the proper use, including minimum draft size would also be valuable to add 
to Pub 14. 

In considering other alternatives to address the problem, the submitter made note that Section I currently provides this 
type of information for gravimetric test methods.  However, for reasons that include a need for increased safety, 
environmental stewardship, and immunity to ambient and weather conditions, Master Meters are a desirable 
alternative to weigh scales in certain applications, especially CNG dispenser testing. 

The Sector initially discussed this issue in conjunction with a carryover item from the Sector’s 2015 agenda regarding 
the development of guidance for the NTEP Laboratories to use in assessing the appropriateness of transfer standards 
and other alternative test methods during type evaluation testing.  Mr. Buttler noted that he developed proposed criteria 
drawing on “essential elements of traceability” identified by NIST OWM’s Laboratory Metrology Program and 
circulated a draft guidelines document to the Sector the night before this Sector meeting.  Several members noted that 
they did not think that they had adequate time to review the document before commenting on it, and Mr. Keilty 
suggested that the document be re-distributed to other Sector members for review and comment.  Mrs. Butcher 
suggested that the small group established at the last Sector meeting continue to work on this issue, noting that the 
group hadn’t had the opportunity to devote much time to the issue since the last Sector meeting. 
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Mrs. Butcher also suggested that the Sector consider breaking out the criteria in the draft guidelines to address specific 
metering technologies, starting with the use of mass flow meters used as transfer standards and, once that language 
and associated guidelines have been adequately developed, then move on to the use of other technologies.  Mr. Buttler 
noted that the draft guidelines he has been working on for type evaluation could also be used in routine field 
inspections. 
At the end of the 2016 Sector meeting, Sector members were generally in support of the concept of using transfer 
standards for both type evaluation testing and routine field tests, but acknowledged that additional development and 
details are needed for both the guidelines for NTEP evaluations and the items before the NCWM S&T Committee.  
The Sector agreed that the draft document developed by Mr. Buttler should be reviewed by Sector members and all 
Sector members should provide input on the draft to the small working group established in 2015.  The Sector also 
agreed that the small group and the NTEP laboratories should continue to work on the guidelines and present an 
updated draft to the Sector for review by the next Sector meeting.  A draft was distributed to the Sector via the NCWM 
Measuring Sector List Serve following the meeting. 
 
Immediately after the 2016 Sector meeting, Mr. Buttler formally submitted this information on a Form 15 for 
consideration at the next Sector Meeting. 
 
Recommendation:  The Sector is asked to consider recommending that Section I. Field Evaluation and Permanence 
Tests for Mass Flow Meters be modified as shown in Appendix A to this agenda. 

Discussion:  Marc Buttler (Emerson Process) provided an overview of this issue and highlighted the proposed changes 
to Pub 14.  He noted the purpose of the item is to clarify that a master meter may be used for type evaluation and to 
establish criteria in Pub 14 under which this can be accomplished.  The proposed changes do not provide specifics, 
but emphasize the importance of demonstrating the validity of the master meters to be used.  Another section was 
added to define what would be needed in lieu of a test conducted at an ISO 17025 accredited testing laboratory.  For 
example, requiring witness-testing of the master meter’s calibration in the laboratory.  There was some additional 
discussion about the type of meters and the testing that would be required on the meters to allow their use as a master 
meter.  Luciano Burtini and Farhad Sharifi (Measurement Canada) noted that Measurement Canada often use meters 
for testing purposes that don’t meet requirements for commercial metering applications, but which have been 
demonstrated to meet necessary performance requirements and other criteria for use as a master meter; sometimes 
they even build scales to meet the needs for testing when such scales aren’t commercially available.  Tina Butcher 
(NIST OWM) commented that it is also necessary to consider the product used to test the meter in the laboratory and 
to ensure that it is appropriate to demonstrate performance on the product used in field testing.  Mr. Keilty also 
questioned if additional criteria are needed on the selection of the right size for the meter to be used.  Mr. Buttler noted 
the importance of demonstrating that you have taken into account all the uncertainties in your measurements. 

The Sector also discussed extending the use of this criteria such that meter technologies in addition to mass flow 
meters might be used.  Dmitri Karimov (LC) commented he would like to see this cover other meter types and 
suggested locating the criteria in a section of the checklist such that it would apply to all meter types.  Mr. Buttler 
suggested not creating a separate section at this point.  Instead, he suggested first having the laboratories use the 
criteria and modify it as needed to address other applications.  There was general agreement with this approach, 
including industry as well as Joe Eccelston (MD) and Allen Katalinic (NC), representing the NTEP laboratories.  Mrs. 
Butcher suggested the criteria outlined in the Family of Products Table might be consulted to help identify key 
characteristics that might influence a given meter type as the criteria are expanded to other meter technologies.  Mr. 
Karimov noted that the key is being able to demonstrate that the calibration hasn’t changed when measuring different 
products.  Mr. Buttler agreed that, if you can demonstrate a meter type is not affected by a change in fluid type, you 
should be able to use that meter with multiple fluids. 

During its initial discussion of this item, the Sector agreed with the proposal, with the following modifications to 
Section I: 

(1) Modify the first paragraph to clarify that the criteria apply to mass flow meters used as master meters 
since that is how the criteria were developed. 

Alternatively, transfer standard mass meters (master meters)…. 
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(2) Modify the first main bullet under “Transfer Standard Meter (Master Meter) Qualification: 

“…equal to 1/3 of the tolerance allowed for the device in service that is to be tested.” 

(3) Modify the third sub-bullet: 

“the uncertainty of the calibrated master meter over the entire flow range stated in the Scope 
of Accreditation.” 

(4) Modify the fourth sub-bullet: 

“…the measurement procedures and fluid(s) used to calibrate the master meter.” 

(5) Modify the paragraph starting with “When the master meter….”: 

 “When the master meter type has been shown through testing against traceable standards to 
have the same calibration configuration values between liquid and gas, the calibration may 
be done on either liquid or gas, regardless of whether the master meter will be used as 
a liquid or a gas transfer standard during field evaluation testing the master meter 
calibration fluid and the fluid for the test meter, testing may be done using the test fluid 
without adjustment to the master meter.”  

 
Marc Buttler and Tina Butcher were tasked with working overnight on the language and printing the revised proposal 
for review by the Sector on the second day of the meeting. 

During discussions the second day of the meeting, there was disagreement with specific language regarding meter 
calibration factors used for the original meter test liquid and the liquid used in the meter under test.  Mr. Keilty 
expressed concerns over saying that the master meter must have the same value.  Mr. Buttler recommended (and others 
agreed with) striking that paragraph so that the rest of the proposal can advance. 

Decision:  After discussing and making additional revisions to the proposal, the Sector agreed to recommend 
inserting the proposed changes into NCWM Publication 14 as outlined in Appendix A to this summary. 

The Sector is open to discussing proposals to add similar criteria to Publication 14 to address other types of metering 
technologies.  Such a proposal could recommend adding similar criteria to those specific sections addressing other 
metering technologies.  Alternatively, the proposal could be to pull the criteria out of Section I and create a separate 
section that addresses the use of master meters for all types of meters.  Anyone interested in pursuing such a 
proposal needs to submit a Form 15 outlining the proposal prior to the deadline for submitting agenda items to the 
Sector. 

3. LMD & VTM Codes - Verification of Linearization Factors (S&T 330-3 and S&T 331-4) 

Source:  Carryover Item from 2016 Measuring Sector Meeting 

Background:  At its 2016 Annual Meeting, the NCWM adopted the following changes to the LMD Code and the 
VTM Code to add a test note pertaining to the testing of metering systems using linearization factors.  A corresponding 
user requirement was added to each code to describe the user’s responsibilities when making adjustments to systems 
with these capabilities. 

LMD Code: 
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N.4.5.  Verification of Linearization Factors. - All enabled linearization factors shall be verified.  The 
verification of enabled linearization factors shall be done through physical testing, or a combination of 
physical testing and empirical analysis at the discretion of the official with statutory authority. 

 

VTM Code: 

N.4.6.  Verification of Linearization Factors. - All enabled linearization factors shall be verified.  The 
verification of enabled linearization factors shall be done through physical testing, or a combination of 
physical testing and empirical analysis, at the discretion of the official with statutory authority.  

The submitter of these items also worked with a group of experts in the community to develop a document providing 
guidance on conducting an empirical analysis and presented the document to the S&T Committee for consideration.  
A copy of this document was included in Appendix C to the Sector’s 2016 meeting summary and is titled “Guidance 
on Empirical Analysis.”  Comments received suggested getting additional input from the community on the guidance 
document, including input from the Measuring Sector, and providing the final document to NIST for incorporation in 
metering Examination Procedure Outlines as appropriate. 

At its 2016 meeting, the Sector was asked to discuss whether additional criteria are needed for addition to Pub 14 with 
regard to the evaluation of systems including linearization factors, possibly in the Field Evaluation and Permanence 
Testing for Metering Sections of the LMD Checklist as outlined below. 

Presently the only references in the checklist regarding linearization are a reference to the inclusion of multi-point 
calibration capability as a feature on a CC where applicable (See Technical Policy Section A. Type Evaluation Test 
Location, Installations Criteria, and Certificate of Conformance) and Technical Policy Section G. Range of Data Points 
(see below). 

F. Range of Data Points 

The number and types of tests to be run on devices covered under this checklist are specified in the 
Checklist and Test Procedures section and the Field Evaluation and Permanence Tests for Metering 
Systems section of this checklist. However, if the NTEP laboratory feels that there is a performance or 
other NIST Handbook 44 related problem and provides reasons to support this belief, the laboratory is 
given the latitude to require additional testing. 

A measuring element may use factory-established linearization curves to establish the minimum flow 
range (5:1, 10:1, or as required), providing the linearization programming is installed during 
manufacturing and the programming cannot be altered after leaving the factory. 

Auxiliary equipment (e.g., indicator or register) with programmable multi-point calibration that alters 
the output signal from the measuring element to extend the flow range of the system beyond the 
measuring element's required minimum flow range may be used and the auxiliary device's multi-point 
calibration will be noted on the Certificate of Conformance and must be marked on the meter. 

 
The Sector was also asked to review the guidance document “Guidance on Empirical Analysis” and provide input on 
its contents. 

 
The Sector acknowledged that the guidelines were developed for use in routine field testing rather than for type 
evaluation and that the criteria might be useful to include in relevant NIST EPOs.  Some members suggested that a 
clear explanation of how to translate a meter factor into a meter error so that officials are able to appropriately assess 
the result of different meter factors through the flow range of a system would be useful, and the Sector suggested that 
additional explanation be provided in the guidance document regarding how to compare meter factors.  Individual 
Sector members were also encouraged to provide comments on the guidance document to the Technical Advisor and 
to the Chairman of the Work Group that developed the document. 
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Several NTEP Laboratory representatives commented that it would be beneficial to have something in Publication 14 
to describe how to handle multi-point calibration capability during type evaluation.  Several Sector members noted 
that there are differences in how various systems and technologies handle linearization.  Rich Miller (FMC) shared a 
copy of Measurement Canada’s Approval Procedure for Linearization Functions Incorporated in Measuring 
Instruments and suggested that the Sector consider this in its assessment.  He expressed concern about how poor 
performance of a particular meter could reflect negatively on the performance of an indicator.  Mrs. Butcher noted 
that there are two issues for the Sector to consider: (1) The group that developed the guidance document for use in 
routine field testing submitted to the NCWM in July 2016 would appreciate feedback from people with expertise in 
metering systems, particularly the Measuring Sector members; and (2) There appears to be a need to further 
define/document how linearization capability is addressed in type evaluation with regard to how the feature will be 
evaluated so that there is consistency among type evaluations. 

At the conclusion of the Sector’s 2016 discussions on this item, Sector members were asked to review the guidelines 
presented by the small working group that presented the draft guidelines to the NCWM and provide input as it applies 
to field testing. 

The Sector agreed that more definitive criteria is needed in Publication 14 to define how linearization factors are to 
be addressed during type evaluation.  The labs currently address this feature in the same way, but agree it needs to be 
documented. 

The Sector acknowledged that there is a document from Measurement Canada that could form the basis for these 
criteria.  The Sector also noted that there is a draft checklist for indicators that is close to completion and that this type 
of criteria might be included in that document. Several members volunteered to work on finalizing this checklist and 
including criteria for evaluating indicators with linearization features. 

The following members agreed to work on this project: 

• Rich Miller (FMC) 

• Allen Katalinic (NC) 

• Joe Eccleston (MD) 

Allen and Rich agreed to co-chair the group.  Others who are interested in working on this are encouraged to contact 
Allen. 

The Sector agreed that this item should be included as a carryover item and that this group will work on finalizing the 
electronic indicators checklist, including additional guidance on linearization features. 

Recommendation:  The Sector will hear an update on the status of this work.  Individual Sector members are asked 
to share any observations or suggestions that would be of help to this work. 

Discussion:  The Sector briefly discussed this issue.  Allen Katalinic (NC) reported that the small group has not done 
any additional work because no devices on which to try out the criteria were subsequently submitted for evaluation.  
Rich Miller (FMC) commented that the purpose of this criteria was to provide more procedures to assist the 
laboratories in their evaluations.  This is the reason he recommended considering Canada’s procedures as a starting 
point.  Mr. Katalinic commented that he can continue using the existing Pub 14 criteria and Joe Eccelston (MD) agreed 
that he would do the same, noting that this type of device doesn’t frequently come up for evaluation. 

Decision:  The NTEP Laboratories think that they have sufficient guidance regarding the use of linearization 
features.  The guidance document developed by the subgroup could be used as an interim set of guidelines.  If 
additional criteria are needed the Sector agreed to revisit the issue at that point and establish more specific criteria 
than is currently in Pub 14.  With regard to the checklist for electronic indicators, since there have not been any 
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submissions of indicators on which to apply the draft checklist, the Sector agreed to drop this portion off its agenda 
until such time that the checklist can again be tried out. 
 

New Items: 

4. Recommendations to Update NCWM Pub 14 to Reflect Changes to NIST HB 44 and Other 
Proposed Changes. 

Source: NCWM S&T Committee 
 
Background:   
At its 102nd Annual Meeting, the National Conference on Weights and Measures (NCWM) adopted the following 
items that will be reflected in the 2018 Edition of NIST Handbook 44.  These items were included on the Sector’s 
agenda to inform the Measuring Sector of the NCWM actions and to recommend corresponding changes to NCWM 
Publication 14.  For additional details on these items, refer to the NCWM S&T Committee’s 2017 Interim Report and 
its accompanying appendix, which can be found on the NCWM’s web site at: 

http://www.ncwm.net/meetings/interim/archive#2017 

In the process of preparing these updates, Technical Advisor, Tina Butcher, also identified several other discrepancies 
and inconsistencies, including editorial changes needed to the checklist.  Recommendations on these changes are also 
included under this item. 

A. Vapor Elimination – Multiple Measuring Codes 
 
Background:  At the 2017 NCWM Annual Meeting, the NCWM adopted the following changes to the LMD 
Code; VTM Code; Milk Meters Code; Water Meters Code; and Mass Flow Meters Code: 

LMD Code: 

(S&T Item 3300-1) 

S.2. Measuring Elements. 

S.2.1. Air/Vapor Elimination. -  

 
(a) A liquid-measuring device measuring system shall be equipped with an effective vapor 

or air/vapor eliminator or other automatic means to prevent the passage of vapor and 
air/vapor through the meter.      (b)  Vent lines from the air or /vapor eliminator shall be 
made of metal tubing or other rigid appropriate non-collapsible material.   

(Amended 1975 and 2017) 

S.2.1.1. Air/Vapor Elimination on Loading Rack Metering Measuring Systems. 

(a) A loading rack metering measuring system shall be equipped with a vapor or air an 
effective air/vapor eliminator or other automatic means to prevent the passage of 
air/vapor and air through the meter unless the system is designed or operationally 
controlled by a means method, approved by the weights and measures jurisdiction 
having control over the device, such that air/and/or vapor cannot enter the system. 

 

http://www.ncwm.net/meetings/interim/archive#2017
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(b) Vent lines from the air or /vapor eliminator (if present) shall be made of metal tubing 
or other rigid appropriate non-collapsible material. 

(Added 1994) (Amended 2017) 

VTM Code: 

(S&T Item 3301-1) 

S.2. Design of Measuring Elements. 

S.2.1.  Air/Vapor Elimination. – A metering measuring system shall be equipped with an 
effective vapor or air/vapor eliminator or other automatic means to prevent the passage of vapor 
and air/vapor through the meter.    Vent lines from the air or/vapor eliminator shall be made of 
metal tubing or some other suitable rigid appropriate non-collapsible material. 

(Amended 1993) (Amended 2017) 

Milk Meters Code: 

(S&T Item 3305-1) 

S.2.1. Air/Vapor Elimination. – A metering measuring system shall be equipped with an 
effective air/vapor eliminator or other effective means automatic means in operation to prevent 
the passage of air/vapor and air through the meter.  Vent lines from the air or/vapor eliminator 
shall be made of metal tubing or some other suitably rigid material appropriate non-collapsible 
material. 

(Amended 2017) 

Water Meters Code: 

(S&T Item 3306-1) 

S.2.2. Batching MetersMeasuring Systems Only. 

S.2.2.1. Air/Vapor Elimination, Batching Measuring Systems. – Batching 
metersmeasuring systems shall be equipped with an effective air/vapor eliminator or other 
automatic means to prevent the passage of air/vapor through the meter.  Vent lines from 
the air/vapor eliminator shall be made of appropriate non-collapsible material. 
 (Amended 2017) 

 

Mass Flow Meters Code: 

(S&T Item 3307-1) 

S.3.3.  Air/Vapor Elimination. – A liquid-measuring instrument or measuring system shall be 
equipped with an effective air/vapor or air eliminator or other effective automatic means, 
automatic in operation, to prevent the measurement of air/vapor. Vent lines from the air/or vapor 
eliminator shall be made of metal tubing or some other suitable rigid appropriate non-
collapsible material.  
(Amended 1999 and 2017) 

 
S.3.3.1. Air/Vapor Elimination on Loading Rack Liquid Metering Measuring Systems.  
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(a) A loading rack liquid metering measuring system shall be equipped with an effective 

air/vapor or air eliminator or other automatic means to prevent the passage of air/vapor 
and air through the meter, unless the system is designed or operationally controlled by a 
means method, approved by the weights and measures jurisdiction having statutory 
authority over the device, such that neither air nor vapor can enter the system.  

 
(b) Vent lines from the air/ or vapor eliminator (if present) shall be made of metal tubing or 

other rigid appropriate non-collapsible material. 
 

 (Added 1995) (Amended 2017)  
 

 
Recommendation:  The Sector is asked to consider the following proposed changes to NCWM Publication 14 to 
correspond with the changes to Handbook 44 relative to “vapor elimination” that were adopted by the NCWM in July 
2017. 
 

Proposed Changes to NCWM Publication 14 
to Reflect Changes Adopted by the NCWM in July 2017 

Vapor Elimination 
 
Liquid-Measuring Devices Checklist, Checklist and Test Procedures for Common Specific Code 
Requirements 
 

Page LMD-32: 

1. Measuring Elements 

 Code Reference: S.2.1. Vapor Elimination (LPG S.2.1.) 

If air/vapor enters through a metering measuring system or the product changes into the vapor state as it passes through the 
system, then it the system must be equipped with an effective air/vapor eliminator or other automatic means to remove prevent 
the air or /vapor before it passes from passing through the meter. To prevent the vapor eliminator vent lines from being pinched 
closed and re-opened without being detected, the vent lines shall be made of metal tubing or other appropriate non-collapsible 
material. If the system is designed such that air or /vapor will not enter the system, then an air/vapor eliminator is not required. 
One example is when a product is being pumped from the bottom of a tank and a low-level detector in the tank shuts off the pump 
before the liquid level gets to the point where air could enter the system. Code Reference: S.1.5.1. Symmetry 

6.1 The metering system is equipped with an effective air/vapor eliminator.  Yes   No   N/A 
6.2 Other effective, automatic means are provided to prevent air/vapor from passing 

through the system.  Describe the means provided and list this information on the 
Certificate of Conformance: 

__________________________________________________________________ 
__________________________________________________________________ 

 Yes   No   N/A 

6.3 The vent lines are made of metal tubing or some other appropriate non-collapsible 
material to prevent the lines from being pinched closed and re-opened without being 
detected. 

 
 
 

 Yes   No   N/A 
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Checklist and Test Procedures for Wholesale and Loading-Rack Meters 

Page LMD-54 

17. Measuring Elements 

Code Reference: S.2.1.1. Vapor Elimination on Loading Rack Metering Systems 

A loading rack metering measuring system shall be equipped with an effective vapor or 
air air/vapor eliminator or other automatic means to prevent the passage of vapor and air 
air/vapor through the meter. This is unless the system is designed or operationally controlled 
by a method that is approved by the weights and measures jurisdiction, which the device 
controls means such that air and/or vapor cannot enter the system. (Several guidelines, not 
intended to be all-inclusive for evaluation of a loading rack metering system in which an air 
eliminator is not needed were adopted by NCWM in July of 1995. The guidelines are 
intended to be incorporated in the next edition of NIST Publication 12, EPO Number 
25). 
17.1. The metering system is equipped with an effective air/vapor eliminator. 

 
17.2 Other effective, automatic means are provided to prevent air/vapor from 

passing through the system.  Describe the means provided and list this 
information on the Certificate of Conformance: 
__________________________________________________________________ 
__________________________________________________________________ 

 Yes   No   N/A 
 
 
 
 
 
 
 

 Yes   No   N/A 
 

 Yes   No   N/A 
 
 

17.2.3. Vent lines from the air or vapor air/vapor eliminator (if present) shall be made of 
metal tubing or some other rigid appropriate non-collapsible material to prevent 
the lines from being pinched closed and re-opened without being detected. 

 
Renumber subsequent checklist items. 

 Yes   No   N/A 
 
 

 

 

Checklist and Test Procedures for Mass Flow Meters 

Page LMD-78 to LMD-79 

Modify Section 34 to reflect changes to paragraph S.3.3. Vapor Elimination and to move references to S.3.5. Provision for 
sealing into a separate code reference for clarity, renumbering subsequent checklist paragraphs/sections. 

34. Measuring Elements 

Code Reference: S.3.5. Provision for Sealing and S.3.3. Vapor Elimination 

Measuring elements shall be designed with adequate provisions to prevent changes from being made to the measuring 
element or the flow rate control (if the flow rate control affects the accuracy of deliveries) without evidence of the change 
being made. These provisions can be an approved means of security (e.g., data change audit trail) or physically applying a 
security seal which must be broken before adjustments can be made. When applicable, the adjusting mechanism shall be 
readily accessible for the purposes of affixing a security seal.  If air/vapor enters a measuring system or the product changes 
into the vapor state as it passes through the system, then the system must be equipped with an effective air/vapor eliminator 
or other automatic means to prevent the air/vapor from being measured by the meter. To prevent vapor eliminator vent 
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lines from being pinched closed and re-opened without being detected, the vent lines shall be made of metal tubing or other 
appropriate non-collapsible material. If the system is designed such that air/vapor will not enter the system, then an 
air/vapor eliminator is not required. One example is when a product is being pumped from the bottom of a tank and a low-
level detector in the tank shuts off the pump before the liquid level gets to the point where air could enter the system. 

34.1. A mass flow metering system shall be equipped with a vapor or air eliminator or other 
automatic means to prevent the passage of measurement of vapor or air through by 
the meter. 
 

34.2. Other effective, automatic means are provided to prevent air/vapor from passing 
through or being measured by the system.  Describe the means provided and list 
this information on the Certificate of Conformance: 
__________________________________________________________________ 
__________________________________________________________________ 

 Yes   No   N/A 
 
 
 

 Yes   No   N/A 

 
34.3. Vent lines from the air or vapor air/vapor eliminator (if present) shall be made of 

metal tubing or some other rigid appropriate non-collapsible material to prevent the 
lines from being pinched closed and re-opened without being detected. 

 
 Yes   No   N/A 

 

Code Reference:  S.3.5. Provision for Sealing 

Measuring elements shall be designed with adequate provisions to prevent changes from being made to the measuring 
element or the flow rate control (if the flow rate control affects the accuracy of deliveries) without evidence of the change 
being made. These provisions can be an approved means of security (e.g., data change audit trail) or physically applying a 
security seal which must be broken before adjustments can be made. When applicable, the adjusting mechanism shall be 
readily accessible for the purposes of affixing a security seal. 

34.4. A measuring element shall have provision for either… 

Renumber subsequent checklist paragraphs/sections. 
 

Additional Checklist and Test Procedures for Water Meters 

Page LMD-93 

44. Batching Meters Only 

Code Reference: S.2.2.1. Air/Vapor Elimination, Batching Measuring Systems. 

If air/vapor enters a measuring system or the product changes into the vapor state as it passes through the system, then the system 
must be equipped with an effective air/vapor eliminator or other automatic means to prevent the air/vapor from being measured by 
the meter. To prevent vapor eliminator vent lines from being pinched closed and re-opened without being detected, the vent lines 
shall be made of metal tubing or other appropriate non-collapsible material. If the system is designed such that air/vapor will not 
enter the system, then an air/vapor eliminator is not required. One example is when a product is being pumped from the bottom of 
a tank and a low-level detector in the tank shuts off the pump before the liquid level gets to the point where air could enter the 
system. 

44.1 Batching meters shall be The metering system is equipped with an effective air/vapor 
eliminator. 

 

 Yes   No   N/A 
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44.2 Other effective, automatic means are provided to prevent air/vapor from passing 
through the system.  Describe the means provided and list this information on the 
Certificate of Conformance: 
__________________________________________________________________ 

 __________________________________________________________________ 
 
44.3 Vent lines from the air or vapor air/vapor eliminator (if present) shall be made of 

metal tubing or some other rigid appropriate non-collapsible material to prevent 
the lines from being pinched closed and re-opened without being detected. 

 

 Yes   No   N/A 
 
 
 
 

 Yes   No   N/A 
 

 
 

 

 
Field Evaluation and Permanence Tests for Metering Systems 

Page LMD-122 

J. Testing of Lubricating Oil Meters 

Lubricating oil meters are to be tested as follows using a specially designed small volume prover for small meters or using 
gravimetric test methods for all sizes of meters. 

Avoid recirculating product during the testing process; recirculation can cause aeration of the product and create changes in product 
temperature. The Certificate of Conformance is to specify that effective automatic means must be provided in the installation to 
prevent the introduction of air/vapor into the meter or, in the case of a mass flow meter, prevent the air/vapor from being 
measured. 

 
Discussion:  Technical Advisor, Tina Butcher, reviewed the proposed changes, noting they are proposed to reflect 
changes made to NIST Handbook 44 in July 2017.  The Sector agreed with the proposed changes; however, several 
meter manufacturers suggested that the reference to “rigid metal tubing” be deleted to avoid any confusion or 
implication that the lines must be made of metal.  The Sector agreed there are other appropriate materials besides 
metal that would be suitable to help prevent the vent line from being restricted. 

Decision:  The Sector agreed to delete references to “rigid metal tubing” that appeared in the original 
recommendation presented to the Sector; these modifications have been incorporated in the recommendation 
above.  The Sector agreed to recommend that the remaining proposed changes be incorporated into NCWM 
Publication 14. 
 

B. VTM Code:  S.5.7. Meter Size 
Background:  At the 2017 NCWM Annual Meeting, the NCWM modified the VTM Code to delete the 
required marking for meter size as follows: 

S.5.7. Meter Size. – Except for milk meters, if the meter model identifier does not provide a link 
to the meter size (in terms of pipe diameter) on an NTEP Certificate of Conformance, the meter shall 
be marked to show meter size. 
[Nonretroactive as of January 1, 2009] 
(Added 2008) 
 

Recommendation:  The Sector is asked to consider the following proposed changes to NCWM Publication 
14 to correspond with the deletion of paragraph S.5.7. as adopted by the NCWM in July 2017. 

 



2017 NTEP Measuring Sector 
Agenda-Final-Rev-11-8-17 

Page 17 of 35 

LMD Checklist, Checklist and Test Procedures for RMFDs: 

Page LMD-62 

Delete Code Reference S.5.7. Meter Size as follows: 

Code Reference: S.5.7. Meter Size 
32.20. Except for milk meters, if the meter model identifier does not provide a link to the 

meter size (in terms of pipe diameter) on an NTEP Certificate of Conformance, the 
meter shall be marked to show meter size. 

 Yes   No   N/A 

 

 

Discussion:  Technical Advisor, Tina Butcher, reviewed the proposed changes, noting they are proposed to reflect 
changes made to NIST Handbook 44 in July 2017.  The Sector agreed with the proposed changes. 

Decision:  The Sector agreed to recommend that the proposed changes be incorporated into NCWM Pub 14. 

 

C. MFM Code Paragraph S.4.1. Diversion of Measured Product 
 
Background:  In reviewing the changes outlined under Item 2A, Technical Advisor, Tina Butcher, noted 
that under Section 35. Discharge Lines and Discharge Line Valves in the Checklist and Test Procedures for 
Mass Flow Meters, the term “vapor” rather than “product” (as it appears in NIST Handbook 44 MFM Code 
Paragraph S.4.1.) is used in the code reference.  The Technical Advisor researched past editions of NCWM 
Publication 14 and found that this terminology has been in place at least since the 1990s.  A search of 
Measuring Sector summaries as early as 1994 revealed no Sector action that would have intentionally made 
this change.  Note that Mass Flow Meters may be used in applications measuring liquid or vapor; thus, the 
term “product” would be universally applicable to either application. 

Recommendation:  The Sector is asked to consider recommending the word “vapor” be replaced with 
“product” in Section 35 as outlined below to correct the erroneous reference to NIST HB 44 MFM Paragraph 
S.4.1. Diversion of Measured Product 

 

Page LMD-80 

35. Discharge Lines and Discharge Line Valves 

Code Reference: S.4.1. Diversion of Measured VaporProduct 

To prevent fraudulent practices, it shall not be possible to divert measured vapor product from the measuring chamber or the 
discharge line of a device. 

A device may have two or more delivery outlets if there are automatic means to insure that: 

a. Vapor Product can flow from only one outlet at a time. AND 
b. The direction of vapor product flow is definitely and conspicuously indicated. 

35.1. Except as identified above, it shall not be possible to divert measured vapor product 
from the measuring chamber or the discharge line of the device. 

 Yes   No   N/A 
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Discussion:  Sector Technical Advisor, Tina Butcher, introduced the proposal and noted that she found this 
apparent error in the process of updating Pub 14 for the changes adopted to HB 44 in 2017 relative to vapor 
elimination.  Mrs. Butcher believes the term “vapor” was included in error.  Since the term differs from that 
in the corresponding NIST Handbook 44 Code reference, she recommended it be changed to match HB 44.  
There was little additional discussion on this item. 

Decision:  The Sector agreed to recommend the proposed changes be incorporated into Pub 14 as written. 

 

D. Section J. Testing of Lubricating Oil Meters, Field Evaluation and Permanence Tests for 
Metering Systems 

 
Background:  In reviewing the changes outlined under Item 2A, Technical Advisor, Tina Butcher, noted 
that in the Field Evaluation and Permanence Tests Metering Systems, Section J. Testing of Lubricating Oil 
Meters, the following note regarding air elimination appears to erroneously use the term “viscous liquids” 
rather than “less viscous liquids” in the last sentence.  This note is found at the end of Section J, on page 
LMD-125 of the LMD Checklist. 

Note: When a single meter is used to deliver various products with a range of viscosities or densities, 
performance tests should be made at least with the products of the extreme densities or viscosities. 
It should also be noted that air elimination becomes much more critical than with viscous liquids. 

Recommendation:  The Sector is asked to consider whether the note should read as follows and, if so, 
recommend changes to this note in the 2018 edition of NCWM Publication 14 as follows: 

Note: When a single meter is used to deliver various products with a range of viscosities or densities, 
performance tests should be made at least with the products of the extreme densities or viscosities. 
It should also be noted that air elimination becomes much more critical than with less viscous 
liquids. 

Discussion: Sector Technical Advisor, Tina Butcher, introduced the proposal and noted that she found this 
apparent error in the process of updating Pub 14 for the changes adopted to HB 44 in 2017 relative to vapor 
elimination.  The Sector agreed that the language currently in Pub 14 is not correct; however, the Sector 
preferred to delete the word “than” instead of adding the word “less” to correct the error. 

Decision:  The Sector agreed to modify the last sentence of the note at the end of Section J, page LMD-125 
as follows: 

Note: When a single meter is used to deliver various products with a range of viscosities or 
densities, performance tests should be made at least with the products of the extreme densities or 
viscosities. It should also be noted that air elimination becomes much more critical than with 
viscous liquids. 

 

5. Flow Rates Used in NTEP Testing 

Source: Allen Katalinic (NCDA & CS, NC NTEP Laboratory) 

Purpose:  This would eliminate the manufacturers of liquid measuring devices expanding the minimum flow rates 
beyond the capability of the measuring element with the aid of the special tolerance formula. Mass meter technology 
is not afforded this option. 

Recommendation:  Modify NTEP Technical Policy Paragraph B. Tolerance Applications, Normal Test Tolerances 
as follows: 
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Normal Test Tolerances  
For the purposes of calculating tolerances, normal tests conducted in an NTEP evaluation may shall be 
performed at any flow rate down to the minimum flow rated on the meter:  
[50% of the rated maximum flow rate + the rated minimum flow rate]/2  
For example: For a meter with a rated maximum flow rate of 60 gallons/minute (gpm) and a 
minimum flow rate of 12 gpm, the maximum discharge rate developed in an actual installation may 
be as low as 30 gpm.  
 
Therefore, for NTEP tests, calculate the "breakpoint" between normal and special tests as:  

 
[(50% x 60) + 12]/2 = 21  

 
Thus, in the example, NTEP test runs at flow rates between 60 and 21 gpm are considered normal tests. 

 
Background Information: NIST Handbook 44 addresses the need for special test when evaluating a device and any 
special elements and accessories associated with the device.  NIST Handbook 44, General Code Paragraph G-T.1. (e) 
(shown below for reference) should always be applied for all devices and technologies under evaluation. 

G-T.1.  Acceptance Tolerances. – Acceptance tolerances shall apply to equipment: 

(a) to be put into commercial use for the first time; 

(b) that has been placed in commercial service within the preceding 30 days and is being officially 
tested for the first time; 

(c) that has been returned to commercial service following official rejection for failure to conform to 
performance requirements and is being officially tested for the first time within 30 days after 
corrective service; 

(d) that is being officially tested for the first time within 30 days after major reconditioning or overhaul; 
and 

(e) undergoing type evaluation. 

(Amended 1989) 

In considering possible reasons against the proposal, the submitter notes that there may be strong opposition from 
some manufacturers to the proposed change. As an NTEP evaluator he has witnessed performance from meters that 
would not have passed the evaluation without applying the special tolerance values. 

Discussion:  Sector Chairman Michael Keilty introduced the item and asked for input from Allen Katalinic (NC), 
submitter of the item.  Allen explained his rationale and noted that there appear to be inconsistencies between this 
reference and HB 44.  The Sector discussed the application of tolerances at some length and several manufacturers 
commented on the influences that can affect meter performance in field testing, including the impact that inspection 
procedures can have on the results.  Rodney Cooper (Brodie International) noted (and Rich Miller and Randy Moses 
concurred) that a meter that has been in the field for many years may no longer be able to meet a tight tolerance if 
only using single point calibration, particularly at the lower end of the flow rate where the meter isn’t intended to be 
frequently used.  There was some discussion of when special tolerances apply and several members noted there are 
some instances (such as retail motor-fuel dispensers) where a special tolerance is not applicable.  

Decision:  After hearing comments from the manufacturers and others, Allen Katalinic (the submitter) agreed to 
withdraw the item from the Sector’s agenda.  Mr. Katalinic indicated he heard some good arguments for this issue 
and will consider whether he wants to ask that the corresponding proposal be withdrawn from the agendas of the 
regional weights and measures associations. 
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6. Laboratory and Field Evaluation – Clarification of Language 

Source: NTEP Laboratories 

Background Information:  The NTEP evaluators have experienced confusion when interpreting the “laboratory or 
Field Evaluation: section of the LMD checklist (see Page LMD-111).  It appears to some as it applies to a field 
inspector, not an NTEP evaluator.  The labs offer the following clarification changes. 

Recommendation:  Amend the Laboratory or Field Evaluation section of Pub 14 Measuring Devices (Page LMD-
111) as follows: 
 

Laboratory or Field Evaluation  

When evaluating electronic indicators submitted separate from a measuring element, simulated inputs (e.g. meter 
pulse, temperature, pressure, density, communications, etc.) may be used as follows:  

· For the initial testing of the indicator.  

· For software changes to a device with an existing CC.  

Measuring systems, devices, and elements whose performance may change with use over time are generally subject 
to field evaluation and permanence tests.  

The following types of devices and elements are subject to a subsequent field evaluation after the initial field or 
laboratory evaluation:   

· Electronic Indicating Elements  

· Consoles  

· Recording Elements  

· Electronic Cash Registers   

· Data Processing Units  

Field examination is conducted between 20 and before 30 days of use in a normal installation. During this interval, 
the device must perform and function correctly and not be serviced. Permanence tests are conducted on equipment 
such as a complete measuring system or only a measuring element (meter.)  

The permanence test is not required in either new evaluations or updating a CC for the electronic devices listed 
above in stationary installations.  The permanence test for mobile electronic devices may be waived by NTEP for 
updating a CC.  

Vapor Recovery Options  

If a retail motor fuel dispenser includes a vapor recovery option, the following statement will be included on 
the Certificate of Conformance: "No NTEP National Type Evaluation Program (NTEP) testing has been 
performed on the device equipped with vapor recovery option or equipment to determine compliance with 
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air resources board requirements."    Note: Not needed already stated in Technical Policy J.] 

Compatibility Test  

Similar devices that were individually tested for a similar application can be "mixed and matched" without 
additional testing, if the system functions properly during the initial routine field test. For example, inspectors 
NTEP can determine the compatibility of an approved console interfaced with an approved retail motor fuel 
dispenser during a field type evaluation when both components are previously approved in like applications. If 
devices are to be used in dissimilar applications, then additional NTEP testing is required. 

 

Discussion:  The Sector reviewed the proposed changes and agreed that there are multiple points in this section that 
are confusing.  Sector Technical Advisor, Tina Butcher noted that the original section was intended to cover multiple 
applications.  Over time, permanence test criteria were changed or deleted for certain device types and there appears 
to be residual language that needs to be moved or deleted.  NTEP Director, Jim Truex noted that there have been 
arguments from manufacturers over the requirements for permanence testing, and modifying the language as proposed 
are intended to help eliminate these instances.  After discussing the proposed changes at length, the Sector agreed that 
the proposed changes will help with some of the confusion, but more work is needed. 

Decision:  The Sector agreed to recommend with the proposed changes to NCWM Pub 14 for the time being.  The 
Sector agreed that additional clarifications to this first section would be helpful; this will be a carryover item for 
next year.  Tina Butcher agreed to rework the section based on the Sector’s discussions and past decisions and 
circulate those proposed revisions to the labs, Rich Miller, and Dmitri Karimov and bring it back next year for the 
Sector to review. 

 

7. Diesel Exhaust Fluid (DEF) - Testing Criteria to Include DEF on an NTEP CC 

Source: NTEP Laboratories 

Background Information:  NTEP evaluators routinely are asked what testing is necessary to cover DEF on NTEP 
certificates.  Another common question is what testing is necessary to get a family of meters certified for DEF and 
what other products will be included. 

The current policy has been questioned at times by applicants.  For example, a recent client stated that DEF is 67% 
water and 32% Urea. Mag Flow conductance for Urea is 5000 micro siemens/centimeter and water is 725 (see page 
LMD-7 in Pub 14 for both products).  Plus, they are in different families. 

NTEP tested the product with DEF.  NTEP concluded that each family (water and fertilizer) should be tested to 
establish conductivity.  Our thoughts were that we would simply give the product DEF (the product actually tested) 
on the CC since we are not really establishing conductivity for the family table for either water or fertilizer. In this 
case, after discussion, NTEP let the client know that they had a couple of choices.   

1. Test only DEF and only get DEF with no conductance range 
 

2. Test water and Urea which would establish conductivity for both water and fertilizer families. 
 
Recommendation:  Currently DEF is and has been considered fertilizer due to the Urea content. DEF is prevalent 
enough now to justify its own category listing. Establish a separate product category for diesel exhaust fluid (DEF). 

Discussion:  NTEP Director, Jim Truex introduced the item on behalf of the NTEP Laboratories, noting the proposal 
arose from discussions among the laboratories who need more specific criteria to address DEF.  He clarified that the 
criteria are intended to apply to all meter types.  Some Sector members asked if the proposed change, if adopted, 
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would affect the status of current NTEP Certificates of Conformance (CCs) and Mr. Truex noted that NTEP would 
not require companies to resubmit CCs for evaluation.  Some questioned whether not having the reference on a current 
CC might not create a disadvantage compared with companies getting new CCs with the listing on the CC. 

Mr. Truex noted that DEF is becoming prevalent enough that people want this to be specifically listed on their CCs 
and giving DEF its own category night help answer some of the questions and clear up some current confusion.  The 
Sector acknowledged that the Family of Products Table does not provide an exhaustive listing of specific products; 
these are just examples of products and their characteristics that might be measured with a given meter type and a 
classification of how they would be treated regarding NTEP testing. 

There was some additional discussion about the nature of DEF and some commented on the fact that there can be 
different percentages of water used in the mixture.  The Sector spent some time discussing possible ranges to list in 
the table.  The Sector finally agreed that more research is needed and concluded that this task would be better 
completed outside of the meeting. 

Decision:  The group discussed this item at length, including proposed parameters for DEF and Urea.  The 
proposed changes are more complex than can be resolved at the meeting and the Sector wants to see a final, 
marked-up draft of the changes to the Product Family Table before making a decision. 

Michael Keilty agreed to lead a small group of volunteers consisting of the following to work on this item: 

Michael Keilty (Endress + Hauser) 
Rich Miller (FMC) 
Craig Cavanaugh (Tuthill Transfer System) 
Robin Parsons (Parafour Innovations) 
 

The group will develop and circulate a proposal to the remainder of the Sector in a ballot to add DEF as a separate 
line item for each meter type in the Product Family Table.  In addition, the group will further review the listings 
for Urea to ensure the references are accurate. 

8. Display of Unit Prices to Greater than Two Decimal Places for Bulk Fuel Metering Systems 

Source:   Ben Fitchett, Southern States Cooperative, Inc. 

Purpose:   Removal of Section 1.22., Pub 14, Liquid Measuring Device Checklist.  There is a legitimate need 
for retailers who deliver bulk fuel (other than motor fuels) to display and record unit prices greater than two decimal 
places to the right of the decimal point. 
 
Recommendation:  Remove Section 1.22. from LMD Checklist Page LMD-24 as shown below. 
 

 
LMD Checklist, Page LMD-24: 

Code Reference: G-S.5.1. and G-S.5.2.2. Indicating and Recording Elements 
Several requirements of a general nature facilitate the reading and interpretation of displayed 
values. Each display for quantity or total price must be appropriate in design and have sufficient 
capacity for particular applications to be suitable for the application. For example, retail fuel 
dispensers capable of indicating to 99.999 liters or gallons or $99.99 are appropriate for 
automobiles at today’s prices, but that are unsuitable for fueling trucks where deliveries may 
regularly exceed 100 liters or gallons and $100. Metering devices must be capable of indicating 
the maximum quantity and money values that can normally be expected in a particular 
application. 

1.16. The maximum money value and quantity indications and unit prices are appropriate for 
the intended use. 

 Yes   No   N/A 
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1.17. The indications must be clear, definite, and accurate.  Yes   No   N/A 
1.18. The indications must be easily read under normal operating conditions.  Yes   No   N/A 
1.19. Totalizer values must be accurate to the nearest minimum interval with decimal points 

displayed or subordinate digits adequately differentiated from others, if applicable. 
 Yes   No   N/A 

1.20. Symbols for decimal points shall clearly identify the decimal position. (Generally 
acceptable symbols are dots, small commas, or x.) 

 Yes   No   N/A 

1.21. The zero indication must consist of at least the following minimum indications as 
appropriate: 

 Yes   No   N/A 

1.21.1. One digit to the left and all digits to the right of a decimal point.  Yes   No   N/A 
1.21.2. If a decimal point is not used, at least one active decade plus any constant 

zeros. 
 Yes   No   N/A 

1.21.3. A fixed or constant zero cannot appear after a decimal point, (e.g., all 
decades to the right of a decimal point must be active).* 

 Yes   No   N/A 

1.22. Unit price values shall be displayed and recorded to the nearest 1 cent ($ 0.01), 
except motor fuel dispensers which are permitted to display and record up to three 
decimal places to the right of the decimal point ($0.001). 

 Yes   No   N/A 

*A fixed zero may appear after a decimal point on a receipt and/or console if 
the system is unable to distinguish if the digit is fixed or active. 

 
 
 
Background:  The submitter provided the following background information for this item. 
 

Southern States Cooperative delivers bulk fuel (LP Gas (propane), gasoline, and diesel products) from 33 of our 
Company Owned Retail locations (as well as a similar number of our Member Coops).  These locations use fuel 
trucks that are equipped with metering devices that must comply with HB 44 requirements. 
 
The submitter is in the process of creating and implementing a mobile solution (software and hardware) to be 
installed in all of our fuel trucks.  These systems will interact directly with the fuel meters to read in quantity 
delivered, calculate extended price, and print a combined delivery ticket/invoice to leave with customers.  The 
software component, MAgExpress, will later sync with our point-of-sale system, MerchantAg, to finalize fuel 
delivery orders.  MAgExpress and MerchantAg are both products of our software provider, EFC. 
 
During the development of the MerchantAg software, EFC reached out to the Maryland Department of 
Agriculture in order to obtain a Certificate of Conformance.  They were put in touch with NTEP evaluator, Joe 
Eccleston.  After his evaluation of MAgExpress, he provided EFC with a few software requirements that needed 
to be resolved in order to gain compliance.  Unfortunately, one of the requirements will fundamentally change 
the way SSC goes to market with all bulk fuels except motor fuels.  The requirement stems from a new checklist 
item, Section 1.22., in NCWM Publication 14, added at the NTEP Measuring Sector Meeting in September of 
2016.  The new section requires liquid measuring devices to display and record unit prices to the nearest 1 cent 
($0.01). 
 
Justification for removing new Section 1.22. from Pub 14, Liquid Measuring Device Checklist: 

 
1. Pricing bulk fuel to three decimal places to the right of the decimal point ($0.001) is standard business 

practice for fuel suppliers (not just SSC).  In these markets, customers are used to seeing unit prices that 
include fractions of cents. 

 
2. Customers who purchase large amounts of fuel will often enter into contract arrangements with their fuel 

suppliers in order to manage the risk of price increases. 
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a. Sometimes, the contract price is a number that floats based upon an index that goes out to three or 
even four decimal places.  In those cases, the customer expects to see a three or four-digit price on 
their invoices. 

 
b. Larger customers (including many government entities) will determine which supplier wins a contract 

bid based on prices that extend out to fractions of pennies.  If SSC is forced to move to two-digit 
pricing because of our new software, it will cause irreparable harm to our ability to compete for those 
contracts. 

 
The submitter also referenced the following item from the Sector’s 2016 meeting when the Sector agreed to add 
Section 1.22 to the LMD Checklist: 
 

Excerpts from Item 4 of the 2016 Measuring Sector Summary: 

4. Display of Unit Price in Tenths of a Cent.   

Source: NTEP Measuring Labs via NTEP Director Jim Truex 

Recommendation:  The Sector is asked to consider the addition of a specific Handbook 44 code reference to 
the lead in paragraph to Pub 14, Liquid Measuring Device Checklist, Section 1.16.  to read as follows: 

“Code References: G-S.5.1. and G-S.5.2.2.  Indicating and Recording Elements” 

The Sector is also asked to consider recommending the addition of a new section 1.22. to read as follows: 

Page LMD-23, 2016 Edition: 

Code References: G-S.5.1. and G-S.5.2.2.  Indicating and Recording Elements 
Several requirements of a general nature facilitate the reading and interpretation of displayed values. Each 
display for quantity or total price must be appropriate in design and have sufficient capacity for particular 
applications to be suitable for the application. For example, retail fuel dispensers capable of indicating to 
99.999 liters or gallons or $99.99 are appropriate for automobiles at today's prices, but that are unsuitable for 
fueling trucks where deliveries may regularly exceed 100 liters or gallons and $100. Metering devices must be 
capable of indicating the maximum quantity and money values that can normally be expected in a particular 
application. 

… 
1.22. Unit price values shall be displayed and recorded to the nearest 1 cent ($ 0.01), except 

motor fuel dispensers which are permitted to display and record up to three decimal 
places to the right of the decimal point ($0.001). 

 
… 
 
Background:  During an NTEP evaluation the evaluator was asked to accept a recording element and receipt 
where the unit price was indicated and printed out to four decimal places (example: $3.6990).  The NTEP Labs 
acknowledge that it is customary for dispensers to indicate unit price values to three decimal places but do not 
think it is appropriate for other devices, such as POS systems, registers for meters).  Total price values need to 
be rounded to the nearest cent. The NTEP labs propose the following amendments to Pub 14. 
 
Discussion:  Sector Chairman, Michael Keilty, reviewed the item and its source, noting that the goal is to add 
clarity and consistency to the requirements for displaying unit prices on RMFDs.  NTEP Director, Jim Truex, 
and a number of others questioned the need for multiple places past the decimal point; since transactions are 
conducted based on whole cents, the need for even tenths of a cent seems inappropriate.  However, the practice 
for expressing unit prices to a tenth of a cent is already ingrained in the system. 
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Sector Technical Advisor, Tina Butcher, commented that there are two different issues being discussed: (1) 
The value of the unit price is not sealable; and (2) The appropriate number of places past the decimal point for 
a unit price display.  Mrs. Butcher also commented that it seems like the ability to make adjustments to the 
number of places past the decimal point should be a sealable feature; however, there was no additional 
discussion on this point.  Mr. Truex and others agreed that the gap and lack of clarity around the appropriate 
number of places needs to be corrected and the Sector agreed that the proposed language will accomplish this. 
 
Gordon Johnson (Gilbarco) expressed concerns that the change regarding the number of places past the decimal 
is not supported by a specific Handbook 44 reference.  Others felt that the General Code adequately supported 
the change.  The Sector discussed the idea of adding a reference to General Code Paragraph G-S.5.5. Money 
Values, Mathematical Agreement as well; however, there wasn’t strong support to do this.  Some 
manufacturers expressed concern about possible instances where they find that the additional places are 
legitimately needed, but couldn’t provide examples at that point.  The Sector agreed that there is always the 
option to bring the issue back at a future point should a specific need be identified. 
 
Decision:  The Sector agreed to recommend the proposed changes to the checklist.  The Sector 
acknowledged that there are not specific references in Handbook 44 to reflect the proposed changes; 
however, there is a reference in the General Code under which the proposed changes clearly fall.  
Consequently, the Sector concurred that the proposed changes are supported by Handbook 44.  

 

Discussion:  NTEP Director, Jim Truex provided a history of the issue.  Last year the Sector agreed to add a prohibition 
to the use of a unit price expressed to three decimal places.  This decision was based on an interpretation of the General 
Code and suitability of indications.  Some questioned whether contract sales are under the authority of weights and 
measures jurisdictions.   

Technical Advisor, Tina Butcher pointed out that weights and measures jurisdictions may not routinely regulate all 
commercial measurement applications under their jurisdiction, but that does not necessarily mean they don’t have 
authority over the applications.  It will depend on their weights and measures laws and regulations.  Robin Parsons 
(Parafour Innovations) and others noted Mr. that many companies who enter into contract sales think that if the device 
is used as a wholesale device it is not subject to weights and measures provisions.  Some noted that for sales of very 
large quantities (e.g., millions of gallons) of product that a tenth or even thousandth of a cent can result in a huge price 
difference and so contracts are often negotiated to a resolution much finer than one might expect in non-contract sales. 

Mr. Truex noted that the NTEP Labs generally think that the unit price shouldn’t be expressed to any finer resolution 
than the whole cent; except for retail motor-fuel dispensers for which there is already an ingrained practice.  Allen 
Katalinic (NC) stated he doesn’t believe there is a need to go out as far as some are going in the resolution of the unit 
price.  The U.S. money system is based on cents and to do otherwise seems inappropriate.  There was also discussion 
regarding the use of the tenth of a cent in unit pricing in gasoline sales.  Many think this is inappropriate as well and 
sometimes gives rise to consumer complaints, but it’s a market practice that has been allowed for a long time and, 
unfortunately, would be difficult to change.  Mrs. Butcher noted that the NIST Handbook 130 Method of Sale for 
Hydrogen Measuring Devices Code in Handbook 44 specifically restricts unit prices from being expressed in any finer 
resolution than a whole cent.  However, she indicated she didn’t believe there aren’t any such restrictions on other 
devices at this point. 

Joe Eccelston (MD) questioned how Canada addresses this, thinking we might be able to draw some parallels.  Luciano 
Burtini (Measurement Canada) noted that they have no language to prohibit the finer resolution of unit price, but they 
require everything to be rounded to the nearest cent in calculations.   He also noted that they have eliminated pennies 
on cash sales, so sales are rounded to the nearest five cents if you are paying cash; if you are paying via credit, the 
transaction is rounded to the nearest cent. 

Decision:  Although some Sector members felt that expressing the unit price to less than the whole cent is 
inappropriate and unnecessary, there may be a valid need for it under some circumstances.  Without a specific 
prohibition in HB 44, the Sector felt like it would be difficult to prohibit this practice and acknowledged it may be 
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needed for some applications.  Consequently, the Sector agreed to recommend striking the prohibition and 
language added last year in checklist item 1.22 as shown in the recommendation above.  After lengthy discussion, 
the Sector believes this issue might be better addressed at some point in the future through a proposal to modify 
HB 44 to include requirements that specify unit price resolution. 
 

Additional Items as Time Allows: 

If time permits, the NCWM S&T Committee and/or other groups would appreciate input from the Measuring Sector 
on the measuring-related issues that are outlined in the remaining agenda items below.  A copy of any regional 
association modifications or positions will be provided to the Sector when these are made available by the regions.  
For each item in this section, the Sector is asked to review the item and consider providing input that might assist the 
S&T Committee in their deliberations. 

9. S&T 2017 Carryover Items 3100-1 and 3600-2 – (Summing of Multiple Electronic Elements) - 
G-S.5.2.2. Digital Indications and Recorded Representations and Appendix A – Fundamental 
Considerations – Section 4.4. General Considerations  

Source:  Ross Andersen, Retired (2017) 
 
Purpose: Address the application of the code requirements across multiple devices. 
 
Items Under Consideration:  The submitter is proposing the following modifications to General Code Paragraph G-
S.5.2.2. Digital Indications and Recorded Representations and Appendix A – Fundamental Considerations – Section 
4.4. General Considerations. 
 

G-S.5.2.2. Digital Indication and Representation. – Digital elements shall be so designed that: 
 

(a) All digital values of like value in a system agree with one another. 
 
(b) A digital value coincides with its associated analog value to the nearest minimum graduation. 
 
(c) A digital value “rounds off” to the nearest minimum unit that can be indicated or recorded. 
 
(d) A digital zero indication includes the display of a zero for all places that are displayed to the right 
of the decimal point and at least one place to the left.  When no decimal values are displayed, a zero 
shall be displayed for each place of the displayed scale division. 
[Nonretroactive as of January 1, 1986] 
 
(e) A digital value that is electronically summed from the digital indications of multiple independent 
devices shall be mathematically correct. 
[Nonretroactive as of January 1, 20XX] 

(Amended 1973, and 1985, and 20XX) 
 
4.4. General Considerations. –  
 
The simpler the commercial device, the fewer are the specification requirements affecting it, and the more 
easily and quickly can adequate inspection be made.  As mechanical complexity increases, however, 
inspection becomes increasingly important and more time consuming, because the opportunities for the 
existence of faulty conditions are multiplied.  It is on the relatively complex device, too, that the official must 
be on the alert to discover any modification that may have been made by an operator that might adversely 
affect the proper functioning of the device. Code requirements in the Handbook are applied only to a 
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single device or system, unless specifically stated in the code. An electronic sum of measured values 
from multiple devices is not subject to code requirements, except that it be mathematically correct, i.e. 
add up to the proper sum - See General Code G-S.5.2.2.(e). 

It is essential for the officials to familiarize themselves with the design and operating characteristics of the 
devices that he inspects and tests.  Such knowledge can be obtained from the catalogs and advertising 
literature of device manufacturers, from trained service persons and plant engineers, from observation of the 
operations performed by service persons when reconditioning equipment in the field, and from a study of the 
devices themselves. 

Inspection should include any auxiliary equipment and general conditions external to the device that may 
affect its performance characteristics.  To prolong the life of the equipment and forestall rejection, inspection 
should also include observation of the general maintenance of the device and of the proper functioning of all 
required elements.  The official should look for worn or weakened mechanical parts, leaks in volumetric 
equipment, or elements in need of cleaning. 

 
Background: The submitter believes that the NCWM made a mistake in 1990 in interpreting how code 
requirements are applied to multiple-platform scales with multiple indicators.  The submitter is proposing changes to 
the General Code and the Fundamental Considerations that would require that a summed indication derived by 
summing indications of individual elements be mathematically correct, but exempt the summed indication from other 
code requirements.  While these proposals were designed to address concerns raised in conjunction with the 
application of requirements to weighing systems. The inclusion of the proposed changes in the General Code and 
Fundamental Considerations would extend their application to all weighing and measuring devices covered by 
Handbook 44.  The Sector may wish to review the proposed changes and consider any potential impact on measuring 
systems that may provide summed indications derived from individual measuring elements (if such systems exist). 
 
For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Pages S&T – A6 and A96 in the S&T Committee’s 2017 Interim Report found 
at:   https://www.ncwm.net/_resources/e30d:omyqm5-od/files/75729907zaec3e14d/_fn/4-ST-Web.pdf  
 
Discussion:  Sector Technical Advisor, Tina Butcher noted she included this item on the agenda in case it may impact 
systems in which there are multiple measuring elements tied to a single indicator.  Some Sector members reported it 
did not impact their applications.  Craig Cavanaugh (Tuthill Transfer Systems) commented that in boat applications 
the unused portion of diesel fuel used to flood an engine may be measured; however, he isn’t certain if this 
measurement is being used as the basis for a commercial transaction.  Michael Keilty suggested another potential 
application might be where additives are measured for inclusion in a mixture.  Allen Katalinic (NC) commented that 
if you are adding individual values together, it becomes a system and the total should have to meet the same 
requirements; those indications shouldn’t be exempt. 
 
Decision:  Although the Sector did spend time discussion the concept of the proposal, the Sector has no specific 
suggestions to offer on this item. 
 

10. S&T 2017 Carryover Item (3300-2) – LMD Code – UR.3.4. Printed Ticket 

Source:  Morrow County, OH (2017) 

Purpose:  Require that printed receipts declares an alpha or numeric pump designation that coincides with the 
dispensing device used for a specific transaction. 

Item Under Consideration:  Modify LMD Code Paragraph UR.3.4. Printed Ticket as follows. 
 
 
 

https://www.ncwm.net/_resources/e30d:omyqm5-od/files/75729907zaec3e14d/_fn/4-ST-Web.pdf
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UR.3.4. Printed Ticket. – This requirement applies only to devices that are capable of issuing a printed 
ticket. The total price, the total volume of the delivery, a corresponding alpha or numeric dispenser 
designation and the price per liter or gallon shall be shown, either printed by the device or in clear hand 
script, on any printed ticket issued by a device and containing any one of these values. 

(Amended 2001 and 2017) 

Background: The submitter stated that, with these proposed changes, the consumer as well as the weights and 
measures official would be able to verify that all transaction information corresponds accurately at locations with 
multiple dispensers on site. If no pump designation is on the receipt it hinders the consumer’s ability to know that they 
were given the correct receipt for the transaction. Similarly, a pump designation on the receipt will asset weights and 
measures in verifying correct communication between devices as well as follow up as needed in case of a consumer 
complaint.  The submitter recognizes that software updates would be required for those establishments that do not 
already meet this proposed requirement. 
 
The S&T Committee heard suggestions at the July 2017 NCWM Annual Meeting that corresponding modifications 
should be considered to specifications in the LMD Code related to recorded representations, including Paragraphs 
S.1.6.7. Recorded Representations (POS Systems) and S.1.6.8. Recorded Representations for Transactions Where a 
Post-Delivery Discount(s) is Provided.  Without corresponding changes to such paragraphs, the proposed 
modifications to UR.3.4. would result in a device owner needing to hand write the pump number on any system that 
does not already provide that information.  The Committee and others believe the proposal has merit and would benefit 
consumers, inspectors, and device owners; however, the Committee believes additional work is needed and changed 
the status of the item from “Voting” to “Developing” in order to allow the submitter to further develop the item. 
 
For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A56 in the S&T Committee’s 2017 Interim Report found at:   
https://www.ncwm.net/_resources/e30d:omyqm5-od/files/75729907zaec3e14d/_fn/4-ST-Web.pdf  
 
Discussion:  Sector Technical Advisor, Tina Butcher, explained the history of the proposal and its purpose.  She 
commented that she understands the submitter has subsequently modified the proposal to add proposed changes to 
LMD Code Paragraph S.1.6.7. Recorded Representations (Point of Sale Systems) and S.1.6.8. Recorded 
Representations for Transactions Where a Post-Delivery Discount(s) is Provided as suggested during the S&T 
Committee Open Hearings at the 2017 Interim and Annual Meetings.  Including requirements in the specifications 
will: (1) help ensure that the device owner/operator has a means for readily including this information on all recorded 
representations; and (2) prevent a user from having to hand write this information by hand on a receipt generated by 
a card reader in a dispenser that does not presently include the pump designation information.  The Sector questioned 
how may dispensers are able to accommodate this requirement.  Mrs. Butcher reported that Gordon Johnson (Gilbarco) 
had stated that there may be some systems that don’t currently comply and additional time may be needed to bring 
them into compliance.  
 
Decision:  The Sector agreed with the merit of requiring the pump number/designation on the receipt.  The Sector 
encourages the S&T Committee to explore the impact on the device manufacturer and ensure that appropriate 
timing is considered for the effective date.  The Sector also noted that there needs to be corresponding specifications 
and user requirements tied together. 
 

11. S&T 2017 Carryover Item (3302-2) LPG & NH3 Code, N.4.2.4. Repeatability Tests - Type 
Evaluation 

Source: Ross Andersen, Retired (2017) 
 
Purpose: Address differences between Handbook44 and Publication 14 practices for LPG Liquid Meter testing. 

https://www.ncwm.net/_resources/e30d:omyqm5-od/files/75729907zaec3e14d/_fn/4-ST-Web.pdf
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Item under Consideration: Amend NIST Handbook 44 Liquid Measuring Devices Code as follows: 

N.4.1.2. Repeatability Tests. – Tests for repeatability should include a minimum of three consecutive test 
drafts of approximately the same size and be conducted under controlled conditions where variations in 
factors such as temperature, pressure, and flow rate are reduced to the extent that they will not affect the 
results obtained. Repeatability tests shall be based on the uncompensated volume, e.g. with the 
temperature compensator deactivated. Both field tests and type evaluation tests shall be run at flow 
rates consistent with normal tests as specified in N.4.1. 
(amended 20XX) 
  
Add a new Paragraph N.4.2.4. as follows: 
 
N.4.2.4. Repeatability Tests for Type Evaluation. – Tests for repeatability should include a minimum 
of three consecutive test drafts of approximately the same size and be conducted under controlled 
conditions where variations in factors such as temperature, pressure, and flow rate are reduced to the 
extent that they will not affect the results obtained. Repeatability tests shall be based on the 
uncompensated volume, e.g. with the temperature compensator deactivated. Type evaluation tests 
shall be run at flow rates consistent with special tests as specified in N.4.2., N.4.2.1., N.4.2.2,, or N.4.2.3. 
as appropriate. 
(Added 20XX) 

 
Background:  The proposal is aimed to correct a number of areas of confusion. The inclusion of repeatability in the 
N.4.1. series indicates that repeatability is to be run at normal flow rates. There was some confusion if this was the 
actual intent? Running the tests only at Normal flow rates is consistently how the test was performed in the field. The 
amendment to N.4.1.2. clarifies this explicitly for field tests and type evaluation tests.  
 
The new paragraph was added because NTEP has for a long time required repeatability on tests over the entire range 
of flow rates conducted under controlled conditions during type evaluation testing. This means anywhere between 
rated maximum and minimum flow rates. The code addition now formalizes and legitimizes what has been done for 
a long time. 
 
Another question arose whether gross or net results could be used in repeatability tests?  Obviously, you can’t compare 
net to gross but you can compare three consecutive gross or three consecutive net results. As the practice in HB44 is 
to test one variable at a time to the extent possible, the revision clarifies that repeatability is addressed to gross meter 
performance only. This can be through deactivating the ATC or just using gross values where both gross and net are 
available from the same test. 
 
At the its 2017 NCWM Interim Meeting open hearings, the S&T Committee heard support for the item from Mr. 
Dmitri Karimov (Liquid Controls) on behalf of the MMA.  
 
Mrs. Tina Butcher (OWM) clarified that although it is common for repeatability to be conducted at the normal flow 
rate, there is nothing precluding an inspector from running these tests at any valid flow rate. The meter should be 
expected to meet repeatability requirements at any flow rate throughout the approved range. There was also some 
discussion as to whether repeatability should only be applicable to gross or uncompensated meter readings. Some felt 
that the same requirements should also be applicable when testing a meter in net or compensated mode. OWM 
suggested that this may have unintended consequences. These may include errors or stability issues in the temperature 
compensation being interpreted as apparent repeatability issues. 
 
Mr. Constantine Cotsoradis (Flint Hills Resources) also questioned whether or not repeatability requirements may be 
applied to the compensated, net registrations. 
 
Mr. Michael Keilty (Endress + Hauser Flowtec AG) commented that the proposal should be further evaluated by the 
NTEP laboratories. 
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Mr. Karimov reminded the group that any changes to the requirements must consider all meter technologies and not 
just positive displacement (PD) meters. 
 
Ultimately, the Committee agreed that more work was needed to develop the item and assigned it a “Developing” 
status.  
 
For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A75 in the S&T Committee’s 2017 Interim Report found at:   
https://www.ncwm.net/_resources/e30d:omyqm5-od/files/75729907zaec3e14d/_fn/4-ST-Web.pdf  
 
Discussion:  Sector Technical Advisor, Tina Butcher provided an summary of this issue, noting there are three main 
points to be addressed in considering the proposal: (1) Are the repeatability requirements only applicable to drafts 
conducted at a fast flow rate (i.e., should a device only be capable of meeting repeatability requirements at a single 
flow rate)?; (2) Is it permissible to conduct repeatability tests when the compensator is activated and engaged?; and 
(3) Why would one want to restrict the ability to conduct repeatability testing at any flow rate to type evaluation?   
 
Luciano Burtini (Measurement Canada) reported they would have concerns about doing repeatability testing with the 
compensator activated since it would be difficult to determine if any failure was due to meter operation or compensator 
operation or both.  Some noted that this seems logical for mechanical compensators, but for electronic compensators, 
in which the corrections are simply applied through a mathematical formula, it seemed that the device should be 
capable of meeting the repeatability tolerances.  Jim Truex expressed concerns about the proposed N.4.2.4. 
Repeatability Tests for Type Evaluation, noting that some inspectors may attempt to apply it in the field. 
 
Several Sector members expressed concerns about conducting repeatability (e.g., applying the tighter repeatability 
tolerances) at lower flow rates for routine field testing.  During type evaluation, Rodney Cooper (Brodie International) 
and Marc Buttler (Emerson Process) noted that the evaluator generally has access to more data and the manufacturer 
is available to help ensure test conditions are appropriately controlled. 
 
Decision:  The Sector expressed general concern over the application of the repeatability tolerances to tests 
conducted at other than slow rates.  This opinion is shared for other types of products besides LPG as well.  The 
Sector acknowledged that this would allow a potential variation of 2% between LPG runs at slower flow rates.  The 
Sector noted that, for type evaluation, the manufacturer is present for those tests and can ensure that tests are 
conducted under consistent conditions. 
 

12. S&T 2017 Carryover Item (3600-5) –Appendix D – Remote Configuration Capability 

Source:  NIST Office of Weights and Measures 

Purpose: Expand the scope of definition to cover instances where the “other device,” as noted in the current 
definition, may be necessary to the operation of the weighing or measuring device or which may be considered a 
permanent part of that device. 

Item under Consideration:  Add a new paragraph to the General Code and modify the LMD Code; VTM Code; LPG 
& NH3 Code; Hydrocarbon Gas Vapor-Measuring Devices Code; Cryogenic Liquid-Measuring Devices Code; Milk 
Meters Code; Water Meters Code; Mass Flow Meters Code; Carbon Dioxide Liquid-Measuring Devices Code; and 
Hydrogen Measuring Devices Code as shown below.  Note that the full proposal to the S&T Committee includes 
proposed changes to other Handbook 44 Codes; in the interest of brevity, only the proposed changes relevant to 
measuring systems were shared with the Sector and reviewed during the Sector’s discussions of this item.  Similarly, 
to reduce the size of this meeting summary, only the proposed changes to the General Code and the Liquid-Measuring 
Devices Code are shown below.  Please refer to the NCWM S&T Committee’s 2018 Interim Agenda or contact the 
NIST Technical Advisor for a copy of the full proposal and recommended changes to other measuring system codes. 
 
 

https://www.ncwm.net/_resources/e30d:omyqm5-od/files/75729907zaec3e14d/_fn/4-ST-Web.pdf
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1.10 General Code:  

G-S.8.2. Devices and Systems Adjusted Using Removable Digital Storage Device. - For devices and 
systems in which the configuration or calibration parameters can be changed by use of a removable 
digital storage device, such as a secure digital (SD) card, USB flash drive, etc., security shall be 
provided for those parameters using an event logger in the device.  The event logger shall include 
an event counter (000 to 999), the parameter ID, the date and time of the change, and the new value 
of the parameter.  A printed copy of the information must be available on demand through the 
device or through another on-site device.  In addition to providing a printed copy of the information, 
the information may be made available electronically.  The event logger shall have a capacity to 
retain records equal to 10 times the number of sealable parameters in the device, but not more than 
1000 records are required.  (Note:  Does not require 1000 changes to be stored for each parameter.) 
(Added 20XX) 

 
3.30 Liquid Measuring Devices: 

S.2.2. Provision for Sealing. – For devices and systems in which the configuration or calibration 
parameters can be changed by use of a removable digital storage device, security shall be provided for 
those parameters as specified in G-S.8.2.  For parameters adjusted using other means, the following 
applies: 
 
Adequate provision shall be made for an approved means of security (e.g., data change audit trail) or for 
physically applying a security seal in such a manner that requires the security seal to be broken before an 
adjustment or interchange can be made of: 

 
(a) any measuring or indicating element; 
 
(b) any adjustable element for controlling delivery rate when such rate tends to affect the accuracy of 

deliveries; and 
 

(c) any metrological parameter that will affect the metrological integrity of the device or system. 
 
When applicable, the adjusting mechanism shall be readily accessible for purposes of affixing a security 
seal. 

[Audit trails shall use the format set forth in Table S.2.2.]* 
[*Nonretroactive and Enforceable as of January 1, 1995] 
(Amended 1991, 1993, 1995, 2006, and 20XX ) 

 
Similar changes to those proposed for Section 3.30 above are proposed to the following codes; see the 2018 NCWM 
S&T Committee Agenda or contact the Technical Advisor for details. 
 
3.31. Vehicle-Tank Meters 

3.32.  LPG and Anhydrous Ammonia Liquid-Measuring Devices 

3.33.  Hydrocarbon Gas Vapor-Measuring Devices 
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3.34.  Cryogenic Liquid-Measuring Devices 

3.35.  Milk Meters 

3.36.  Water Meters 

3.37.  Mass Flow Meters 

3.38.  Carbon Dioxide Liquid-Measuring Devices 

3.39.  Hydrogen Gas-Measuring Devices – Tentative Code 

 
Background: The S&T Committee initially considered a proposal from the NTEP Grain Analyzer Sector to 
modify the definition for “remote configuration capability.”  The proposal was intended to address the use of 
removable digital storage devices (such as a flash drive, memory card, etc.) in transferring calibration and other 
metrologically significant information to weighing and measuring devices.  The Committee heard a lot of opposition 
to the proposed changes to the definition; however, acknowledged that changes are needed to adequately address 
security requirements for systems capable of adjustments using these types of devices.  The Grain Analyzer Sector 
decided to address its concerns by requiring event loggers (which provide detailed information about metrologically 
significant changes made to a device) on grain analyzers with this capability.  NIST OWM recognized that current 
NIST Handbook 44 requirements for device security do not adequately address other device types with these 
capabilities and asked the Committee to reassign the item to OWM.  OWM presented the proposals outlined in the 
Item Under Consideration to the Committee in July 2017 and is asking that the regional weights and measures 
associations support forwarding the proposal to the S&T Committee as a voting item for the 2018 NCWM cycle.  The 
proposal would essentially require an event logger on any device with the capability for accessing metrologically 
significant adjustments through removable digital media; existing requirements for device security would continue to 
apply to device types without this capability.  OWM would appreciate input from the Sector on the proposed changes. 
 
For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A107 in the S&T Committee’s 2017 Interim Report found at:   
https://www.ncwm.net/_resources/e30d:omyqm5-od/files/75729907zaec3e14d/_fn/4-ST-Web.pdf 
 
Discussion: Tina Butcher (NIST OWM), Sector Technical Advisor, provided an overview of the proposal.  Multiple 
Sector members supported the proposal in concept, and Marc Buttler, Micro Motion, noted that the proposal seems a 
better alternative than trying to rework the current sealing criteria and inadvertently make a change that negatively 
affects current equipment.  Michael Keilty (Endress + Hauser) noted that some of his company’s devices can be 
recalibrated or reconfigured through the use of digital media; however, a physical seal protects access to the removable 
media.  The only way a change could be made to metrological parameters would be to first break the physical seal.  
Other Sector members agreed that the use of the physical seal to protect the access point is much like a physical seal 
affixed to a cover or access point to prevent access adjustable parameters.  Mrs. Butcher asked whether the proposal 
would be more acceptable if OWM were to develop and propose the addition of a provision stating that it does not 
apply to devices in which the physical seal provides adequate protection.  Mr. Keilty and other members concurred 
with this suggestion. 
 
Decision:  The Sector is concerned that the proposed changes may require an event logger on devices which are 
currently adjusted via removable cards, etc., but on which a physical seal is used to prevent removal of the media 
without detection.  The Sector believes that such a configuration would provide adequate security.   If the proposed 
requirements were modified to clarify that these requirements do not apply in instances when access to the 
removable media is protected with a physical seal, the Sector would be more amenable to the proposal. 
 

https://www.ncwm.net/_resources/e30d:omyqm5-od/files/75729907zaec3e14d/_fn/4-ST-Web.pdf
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13. S&T 2018 New Item – Vapor Elimination, Measuring Codes 

Source:   NCWM S&T Committee/Tina Butcher (NIST OWM) 

Purpose:   To align language in Sections 3.32 LPG and Anhydrous Ammonia Liquid-Measuring Devices Code; 
3.34 Cryogenic Liquid Measuring Devices Code; and 3.38. Carbon Dioxide Liquid-Measuring Devices Code with 
changes adopted in 2017 to the Liquid-Measuring Devices Code; the Vehicle-Tank Meters Code; the Milk Meters 
Code; the Water Meters Code; and the Mass Flow Meters Code. 
 
Item under Consideration:  Amend the requirements for vapor elimination in the following NIST Handbook 44 
Sections and Paragraphs as outlined below: 
 
 

Section 3.32. LPG Code: 

S.2. Design of Measuring Elements. 

S.2.1.  Air/Vapor Elimination.  A device measuring system shall be equipped with an effective 
air/vapor eliminator or other automatic means to prevent the passage of air/vapor through the 
meter.  Vent lines from the air/vapor eliminator shall be made of appropriate non-collapsible 
material. 

(Amended 2016) 

Section 3.34. Cryogenic Liquid-Measuring Devices Code: 

S.2. Design of Measuring Elements. 

 
S.2.1. Air/Vapor Elimination. – A measuring system shall be equipped with an effective 
air/vapor eliminator or other effective automatic means to prevent the measurement of vapor that 
will cause errors in excess of the applicable tolerances passage of air/vapor through the meter.  
Vent lines from the air/vapor eliminator shall be made of appropriate non-collapsible material.  
(Also see Section T. Tolerances.) 

 
 
Section 3.38. Carbon Dioxide Liquid-Measuring Devices Code: 

S.2. Design of Measuring Elements. 

S.2.1. Vapor Elimination.  
(a) A device measuring system shall be equipped with an effective air/vapor eliminator or 
other automatic means to prevent the passage of air/vapor through the meter. 
(b) Vent lines from the air/vapor eliminator shall be made of appropriate non-collapsible 
material. 
(Amended 2016) 
 

Background:  In 2016, changes were made to the requirements for vapor elimination in the LPG & NH3 code to 
make the requirement less design specific; clarify that the means provided for vapor elimination must be 
“effective;” and recognize that the vent line need not be rigid, provided the material chosen is effective at 
preventing the vent line from being obstructed.  In 2017, corresponding changes were made to: 
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• Section 3.30 Liquid-Measuring Devices Code (S.2.1); 
• Section 3.31 Vehicle-Tank Meters Code (S.2.1); 
• Section 3.35 Milk Meters Code (S.2.1); 
• Section 3.36 Water Meters Code (S.2.2.1); and 
• Section 3.37 Mass Flow Meters Code (S.3.3)  

 
The changes made e to the Mass Flow Meters Code, include slight variations in the language to reflect that the 
introduction of air into the meter does not create accuracy problems for some mass flow metering systems. 
 
In the process of reviewing the proposals submitted in 2017, the NCWM S&T Committee heard comments that 
similar changes should be made to align the language in the vapor/air elimination paragraphs in all the measuring 
codes. At the Committee’s suggestion, the submitters of the 2017 item, Tina Butcher (NIST OWM) and Mr. Dmitri 
Karimov (Liquid Controls), prepared corresponding proposed changes to align the vapor/air elimination 
paragraph(s) in Sections 3.32, 3.34, and 3.38, including vetting these proposals with members of the Meter 
Manufacturers Association.  The Committee felt that these changes could be incorporated into the existing 
proposal; however, the BOD concluded that these additional changes needed to be introduced as a separate item in 
the next NCWM cycle.  Rather than delay the items presented in 2017, the Committee decided to recommend those 
items for a vote and propose the remaining items for a vote in 2018.  Consequently, this current proposal to modify 
Sections 3.32., 3.34., and 3.38. is being submitted as outlined during the 2017 Interim Meeting.  Note that, although 
the paragraph in Section 3.32. was modified in 2016, the changes proposed to the other measuring codes in 2017 
included some additional minor changes to align format and language. 

 
Discussion:  Tina Butcher (NIST OWM), Sector Technical Advisor, provided an overview of the proposal, noting 
that the intent of this proposal is to align the LPG, Cryogenic, and CO2 codes with the changes made in 2017 to 
corresponding requirements in other HB44 measuring codes.  Sector Chairman, Michael Keilty, raised a question 
about using the terms “air” and “vapor,” noting that the term should more appropriately be “vapor.”  S&T 
Committee Member, Luciano Burtini (Measurement Canada), and Mrs. Butcher commented that the Committee 
decided to use both terms to provide some consistency among the codes and to cover all scenarios.  Craig 
Cavanaugh, Tuthill Transfer Systems, commented that including both terms wouldn’t hurt anything and it may 
prevent confusion since many in the industry refer to “air eliminator” as a generic reference. 
 
Decision:  The Sector discussed whether the term “air” should be part of the proposals for these three codes.  
For consistency with other codes, the Sector sees no harm in allowing the term to remain.  The Sector also noted 
that, should there be any air that would enter the system, the language would address this scenario as well. 
 

14. S&T 2018 New Item – Water Meters – Paragraph S.2.1. Provision for Sealing 

Source: John Roach, CA Division of Measurement Standards, CA NTEP Laboratory 

Purpose:  To standardize sealing requirements in the Water Meter Code with the LMD code. 

Recommendation:  Adopt the three categories of sealing into the water meter code 3.36. like the criteria found in 
H44 LMD Code Paragraph and Table S.2.2. (See the current LMD Code and the 2018 NCWM S&T Committee 
Agenda to view the current criteria in other codes and the proposed criteria.) 

Background Information:  The submitter notes that water meters submitted to NTEP now have digital registers 
instead of the old analog odometer type of registers.  The current water meter code section 3.36 S.2.1. provision of 
sealing, seems to only allow for a physical sealing provision.  Digital registers use a remote device or even Near Field 
Communication (NFC).  Because of the digital technology changes, MCWM should adopt the three categories for 
sealing into the water meter code to allow for audit trail event counter (Category 2) or event logger (Category 3) 
because a physical seal won’t protect or even be tamper evident.  Remote or NFC has the capability to change the unit 
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of measure from gallons to cubic feet or even the calibration factor.  We need the guidelines of Category 2 or 3 to 
properly seal meters that are digital.  Otherwise, water meters using today’s technology cannot be certified by NTEP. 

Discussion:  Mrs. Tina Butcher (NIST OWM), Sector Technical Advisor, provided an overview of the proposal, 
noting that the goal is to add specific criteria for electronic means of sealing similar to that which is already included 
in other HB44 Measuring System Codes.  Some raised questions about whether meters currently used in domestic 
utility applications are equipped with remote configuration capability.  Others confirmed that there are devices 
currently in use with this capability. 

Decision:  The Sector supports the proposal, noting that the addition of the proposed changes would provide more 
specific criteria needed for defining requirements for electronic sealing for water metering systems. 

 

15. Discussion of Possible Meeting Location and Date 

Background/Discussion:  The Sector discussed plans for the 2019 Sector Meeting, including proposed locations and 
time frame.  The Sector discussed the possibility of holding the meeting in conjunction with a regional association; 
however, there were multiple objections to extending travel beyond that required for a regional and to meeting on a 
weekend. 

Decision:  Most Sector members prefer not to hold the meeting in conjunction with a regional association meeting 
and, in particular, want to avoid holding it over a weekend.  The Sector agreed to recommend the following 
locations and time frames for the NCWM to consider.  The Sector acknowledged that the final decision is up to the 
NCWM and the NCWM will be considering input from the other NTEP Sectors as well. 

Possible destinations: 

• Atlanta, GA 
• Baltimore/Annapolis, MD 
• Columbus, OH 
• Denver, CO (different hotel than before) 
• Fort Wayne, IN 
• Indianapolis, IN 
• Jacksonville, FL 
• Orlando, FL 

 
Possible time frames: 

• Week of September 24-28 
• Week of October 1-5 
 
Note:  The week of September 17-21 was also discussed; however, some members noted a possible conflict 
with a WELMEC meeting. 

 



2018 NTEP Measuring Sector 
Summary-Final-11-20-18 

Page 1 of 40 

 National Type Evaluation Program (NTEP) 
Measuring Sector 

 
Annual Meeting 

September 25-26, 2018    Baltimore, MD 
 

Meeting Summary 
 

GLOSSARY OF ACRONYMS ................................................................................................................. 3 

CARRY-OVER ITEMS: ............................................................................................................................ 3 

1. Laboratory and Field Evaluation – Clarification of Language .................................................................... 3 
2. Diesel Exhaust Fluid (DEF) - Testing Criteria to Include DEF on an NTEP CC ........................................ 6 

NEW ITEMS: .............................................................................................................................................. 8 

3. Recommendations to Update NCWM Pub 14 to Reflect Changes to NIST HB 44 and Other Proposed 
Changes. ................................................................................................................................................... 8 

A. Vehicle-Tank Meters Code - Manifold Flush Systems - Paragraph S.3.1. Diversion of Measured 
Liquid ............................................................................................................................................8 

B. Vapor Elimination – Multiple Measuring Codes ......................................................................... 10 
C. Recorded Representations – 2018 S&T Item LMD-2:  S.1.6.7. Recorded Representations; 

S.1.6.8. Recorded Representations for Transactions Where a Post-Delivery Discount(s) is 
Provided; and UR.3.4. Printed Ticket. ......................................................................................... 11 

D. WTR- Water Meters – Paragraph S.2.1. Provision for Sealing ................................................... 13 
E. Power Loss on Retail Motor-Fuel Dispensing Systems – Alignment of Pub 14 with HB 44 ..... 14 

ADDITIONAL ITEMS AS TIME ALLOWS: ....................................................................................... 16 

4. Limiting Flow Rate During Field Testing of LPG Retail Motor-Fuel Systems ......................................... 16 
5. Development of Infrastructure to Validate the Use of “Master Meters” ................................................... 18 
6. S&T 2018 Carryover Item VTM-1B – S.3.1.1. Diversion of Measured Liquid and UR.2.6. Clearing the 

Discharge Hose ...................................................................................................................................... 19 
7. S&T 2018 Carryover Items in Block 4 – Terminology for Testing Standards .......................................... 20 
8. S&T 2018 Carryover Items in Block 5 – Define Field Reference Standard .............................................. 22 
9. S&T 2018 Carryover Items in Block 7 – Address Devices and Systems Adjusted Using a Removable 

Digital Storage Device ........................................................................................................................... 24 
10. S&T 2018 Carryover Item GEN-3 – G-S.2. Facilitation of Fraud – “Skimmers” ..................................... 26 
11. S&T 2018 Carryover Item LPG-3:  S.2.5. Zero-Set-Back Interlock, Stationary and Vehicle-Mounted 

Meters, Electronic .................................................................................................................................. 28 
12. S&T 2018 Carryover Item LPG-5:  N.4.1.2. Repeatability Tests and N.4.2.4. Repeatability Tests for Type 

Evaluation .............................................................................................................................................. 29 
13. S&T 2019 - New Proposal – Section 3.30 LMD Code - Airport Refueling Systems ................................ 32 
14. S&T 2019 – New Proposal – Section 3.30 LMD Code - Recognition of Diesel Exhaust Fluid (DEF) and 

Other Products ........................................................................................................................................ 33 
15. S&T 2019 – New Proposal – Section 3.37. Mass Flow Meters Code – Location of Marking Information, 

RMFDs ................................................................................................................................................... 34 
16. S&T 2019 – New Proposal – Block – Mass Flow Meters Code; Hydrogen Gas Measuring Devices Code; 

and Electric Vehicle Refueling Code – Addition of Timeout Requirements ......................................... 34 
17. S&T 2019 – New Proposal – Section 3.37. Mass Flow Meters Code – Deletion of “GLE” and Addition of 

DGE Maximum Quantity Division ........................................................................................................ 34 



2018 NTEP Measuring Sector 
Summary-Final-11-20-18 

Page 2 of 40 

18. S&T 2019 – New Proposal – Section 3.40 Electric Vehicle Fueling Systems Code - Definition - Power 
Factor ..................................................................................................................................................... 35 

19. Meeting Location and Date of 2019 Measuring Sector Meeting ............................................................... 35 

AGENDA ITEMS ADDED DURING THE SECTOR MEETING ...................................................... 37 

20. Magnetic Flow Meters ............................................................................................................................... 37 
21. Vapor Elimination on LPG Retail Motor-Fuel Dispensers ........................................................................ 38 
22. Inclusion of Items on the Sector’s Agenda ................................................................................................ 39 

 

Appendixes: 

Appendix A: Changes Adopted to NTEP Tech Policy, Family of Products Table, to Address DEF – Agenda Item 3 
Appendix B: Proposed Changes to Pub 14 Meas. Checklists - Manifold Flush Systems, VTMs – Agenda Item 4A 
Appendix C: Proposed Changes to Pub 14 Measuring Checklists – Vapor Elimination – Agenda Item 4B 
Appendix D: Proposed Changes to Pub 14 Meas. Checklists - Recorded Rep, RMFDs – Agenda Item 4C 
Appendix E: Proposed Changes to Pub 14 Measuring Checklists – Sealing, Water Meters – Agenda Item 4D 
Appendix F: Proposed Changes to LMD Checklists to Align Pub 14 & HB44 – Power Loss – Agenda Item 4E 
Appendix G: NCWM S&T Committee Carryover and New Items - Items Under Consideration 
Appendix H: NCWM S&T Committee New Proposals Under Consideration – Form 15s 
Appendix I: Attendance List – 2018 NTEP Measuring Sector 
 
 
  



2018 NTEP Measuring Sector 
Summary-Final-11-20-18 

Page 3 of 40 

Glossary of Acronyms 

CC Certificate of Conformance NTETC National Type Evaluation Technical 
Committee 

DMS Division of Measurement Standards OIML International Organization of Legal 
Metrology 

ECR Electronic Cash Register OWM Office of Weights and Measures (NIST) 

EVFS Electric Vehicle Fueling Systems PD Positive Displacement 

HB 44 
NIST Handbook 44 “Specifications, Tolerances, 

and Other Technical Requirements for 
Weighing and Measuring Devices” 

Pub 14 NCWM Publication 14 

LMD Liquid Measuring Devices RMFD Retail Motor-Fuel Dispenser 

mA milliamp SI International System of Units 

MFM Mass Flow Meters S&T Specifications and Tolerances 

NCWM National Conference on Weights and Measures TG Task Group 

NIST National Institute of Standards and Technology VTM Vehicle Tank Meter 

NTEP National Type Evaluation Program W&M Weights and Measures 

This glossary is meant to assist the reader in the identification of acronyms used in this agenda and does not imply that 
these terms are used solely to identify these organizations or technical topics. 

 
NTEP Sector Chairman, Michael Keilty (Endress+Hauser Flowtec) opened the meeting, providing an overview of the 
purpose of the Sector; introducing the agenda; and identifying the voting members of the Sector according to NCWM 
records.  A copy of the final attendance list is included in Appendix I to this summary. 

Carry-over Items: 

1. Laboratory and Field Evaluation – Clarification of Language 

Source: NTEP Laboratories 

Background Information:  The NTEP evaluators have experienced confusion when interpreting the “Laboratory or 
Field Evaluation” section of the LMD checklist (see Page LMD-111).  At its 2018 meeting, the Sector reviewed 
proposed changes from the NTEP laboratories to clarify the information in this section.  The Sector agreed there are 
multiple points in this section that are confusing.  Sector Technical Advisor, Tina Butcher noted that the original 
section was intended to cover multiple applications.  Over time, permanence test criteria were changed or deleted for 
certain device types and there appears to be residual language that needs to be moved or deleted.  NTEP Director, Jim 
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Truex noted that there have been arguments from manufacturers over the requirements for permanence testing and 
modifying the language as proposed is intended to help eliminate these instances. 

After discussing the proposed changes at length, the Sector agreed that the proposed changes from the laboratories 
will help with some of the confusion, but more work is needed.  The Sector agreed that additional clarifications to the 
first part of this section would be helpful; this will be a carryover item for next year.  Tina Butcher agreed to rework 
the section based on the Sector’s discussions and past decisions and circulate those proposed revisions to the labs, 
Rich Miller, and Dmitri Karimov and bring it back next year for the Sector to review. 

Recommendation:  The Sector will be asked to review proposed changes to the “Laboratory or Field Evaluation” 
section of the LMD checklist to be distributed prior to the Sector Meeting. 

Discussion:  Sector Chairman, Michael Keilty reviewed this issue, providing background information from last year’s 
Sector discussion, noting that the Sector had sought to modify the “Laboratory or Field Evaluation” section of the 
Field Evaluation and Permanence Tests Portion of the Liquid-Measuring Devices Checklist as described in the 
“Background” above.  Sector Technical Advisor, Tina Butcher, presented the following proposed revision of this 
section based on discussions amongst the NTEP Measuring Laboratories during their meeting just prior to the Sector 
meeting. 

Laboratory or Field Evaluation 

A. Use of Simulated Inputs: 

As per NTEP Technical Policy U. Evaluating Electronic Indicators Submitted Separate from a Measuring 
Element, Wwhen evaluating electronic indicators submitted separate from a measuring element, simulated 
inputs (e.g. meter pulse, temperature, pressure, density, communications, etc.) may be used as follows: 

• For the initial testing of the indicator for stationary applications. 
• For software changes to a device with an existing CC. 
• This provision does not apply to vehicle-tank metering systems. 

B. Field and Permanence Testing for Components Subject to Evaluation: 

Field Evaluation and Permanence Testing – General: 

Measuring systems, devices, and elements whose performance may change with use over time are generally 
subject to field evaluation and permanence tests. 

The following types of devices and elements are subject to initial field or laboratory evaluation:  

• Electronic Indicating Elements 
• Consoles 
• Recording Elements 
• Electronic Cash Registers  
• Data Processing Units 

 
Permanence testing consists of conducting an initial test followed by a subsequent test.  The subsequent test 
will be conducted not sooner than 20 days following the initial test.  During this period, the device must be 
used for at least 300 deliveries and achieve any required throughput. 

Field examination is conducted between 20 and before 30 days of use in a normal installation. During this 
the permanence periodinterval, the device must perform and function correctly and not be serviced. 
Permanence tests are conducted on equipment such as a complete measuring system or only a measuring 
element (meter.) 
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Mobile Applications: 

• A permanence test is required for all mobile devices. 
• When updating a CC for a mobile device for changes in hardware, a permanence test is required. 
• When updating a CC for mobile electronic devices for changes in software, a permanence test may 

be waived by NTEP. 

Stationary Applications: 

The A permanence test is not required in either new evaluations or when updating a CC for the following 
electronic devices: 

o Electronic Indicating Elements 
o Consoles 
o Recording Elements 
o Electronic Cash Registers (e.g., Point-of-Sale Systems)  
o Data Processing Units 

 listed above in stationary installations.  The permanence test for mobile electronic devices may be waived 
by NTEP for updating a CC. 

 
Key points raised during the Sector’s discussion of this proposal were as follows. 

• The proposed restriction for using simulated inputs only as described in proposed part A is inappropriate.  It 
should be permissible to use simulated inputs to verify an indicator in a lab environment prior to other testing. 

• There is no value to testing electronics over a period of time.  They either work or they don’t, and this will 
be evident during the initial evaluation. 

• Focus needs to be on measurement capability.  If electronics fail, this is a warranty issue. 

• Permanence testing, including field testing, is necessary to verify appropriateness of systems and components 
used in mobile applications (e.g., vehicle-mounted). 

• Durability testing to simulate “road use” might be considered; however, standards would need to be set.  For 
example, the duration and strength of vibrations or other influences. 

• A third-party laboratory might be considered for some testing if witnessed by an NTEP evaluator. 

• The proposed minimum number of 300 deliveries was questioned.  The labs proposed this threshold as a 
starting point based upon requirements used for NTEP evaluations of other devices.  The labs viewed this as 
a starting point for discussion, noting that some limits need to be established to avoid a company placing a 
device in an installation that gets little or no use during the permanence period.  Other device types such as 
scales have similar criteria for permanence testing and belt conveyor scales even requires a six-month 
permanence period. 

• For meter testing, throughput quantity is often achieved at a manufacturer’s facility in a compressed period 
of time.  There was opposition to including any language that would eliminate this option for achieving 
throughput quantity. 

• Defining “normal use” is a challenge.  Specifying time and number of uses is a way to establish some 
minimum criteria for “normal use.”  More work and discussion are needed to establish an appropriate 
combination of time and degree of use. 
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The Sector reworked the proposed modifications from the laboratories several times without reaching agreement. 

Decision:  The Sector concluded that additional work is needed to develop proposed revisions to the Laboratory or 
Field Evaluation section of the “Field and Permanence Tests for Metering Systems” found on page LMD-111 of 
the NCWM Publication 14 Liquid-Measuring Devices Checklist.  The following individuals volunteered to work 
together to develop proposed revisions to be circulated to the Sector for review and decision, possibly resolving the 
proposal via email balloting.  Sector Technical Advisor, Tina Butcher will lead the effort and ensure that the work 
is completed. 

• Tina Butcher (NIST OWM, NTEP Measuring Sector Technical Advisor) – Lead 
• Craig Cavanaugh (Tuthill Transfer Systems) 
• Dmitri Karimov (IDEX Corporation, Liquid Controls) 
• Rich Miller (Technip MC) 
• Randy Ramsey/Hunter Hair (NC NTEP Lab) 
• John Roach (CA NTEP Lab) 

 

2. Diesel Exhaust Fluid (DEF) - Testing Criteria to Include DEF on an NTEP CC 

Source: NTEP Laboratories 

Background Information:  NTEP evaluators are routinely asked what testing is necessary to cover DEF on NTEP 
certificates.  Another common question is what testing is necessary to get a family of meters certified for DEF and 
what other products will be included. 

The current policy has been questioned at times by applicants.  For example, a client stated that DEF is 67% water 
and 32% Urea. Mag Flow conductance for Urea is 5000 micro siemens/centimeter and that for water is 725 (see page 
LMD-7 in Pub 14 for both products).  Plus, they are in different families. 

NTEP tested the product with DEF.  NTEP concluded that each family (water and fertilizer) should be tested to 
establish conductivity.  Our thoughts were that we would simply give the product DEF (the product actually tested) 
on the CC since we are not really establishing conductivity for the family table for either water or fertilizer. In this 
case, after discussion, NTEP let the client know that they had a couple of choices.   

1. Test only DEF and only get DEF with no conductance range 
 

2. Test water and Urea which would establish conductivity for both water and fertilizer families. 
 
Prior to the 2017 Sector Meeting, DEF was and had been considered fertilizer due to the Urea content. DEF is prevalent 
enough now to justify its own category listing. The Sector considered a recommendation to establish a separate product 
category for diesel exhaust fluid (DEF). 

NTEP Director, Jim Truex introduced the item on behalf of the NTEP Laboratories, noting the proposal arose from 
discussions among the laboratories who need more specific criteria to address DEF.  He clarified that the criteria are 
intended to apply to all meter types.  Some Sector members asked if the proposed change, if adopted, would affect the 
status of current NTEP Certificates of Conformance (CCs) and Mr. Truex noted that NTEP would not require 
companies to resubmit CCs for evaluation.  Some questioned whether not having the reference on a current CC might 
not create a disadvantage compared with companies getting new CCs with the listing on the CC. 

Mr. Truex noted that DEF is becoming prevalent enough that people want this to be specifically listed on their CCs 
and giving DEF its own category night help answer some of the questions and clear up some current confusion.  The 
Sector acknowledged that the Family of Products Table does not provide an exhaustive listing of specific products; 
these are just examples of products and their characteristics that might be measured with a given meter type and a 
classification of how they would be treated regarding NTEP testing. 



2018 NTEP Measuring Sector 
Summary-Final-11-20-18 

Page 7 of 40 

There was some additional discussion about the nature of DEF and some commented on the fact that there can be 
different percentages of water used in the mixture.  The Sector spent some time discussing possible ranges to list in 
the table.  The Sector finally agreed that more research is needed and concluded that this task would be better 
completed outside of the meeting. 

The group discussed this item at length, including proposed parameters for DEF and Urea.  The proposed changes are 
more complex than can be resolved at the meeting and the Sector wants to see a final, marked-up draft of the changes 
to the Product Family Table before making a decision. 

Michael Keilty agreed to lead a small group of volunteers consisting of the following to work on this item: 

Michael Keilty (Endress + Hauser) 
Rich Miller (FMC) 
Craig Cavanaugh (Tuthill Transfer System) 
Robin Parsons (Parafour Innovations) 
 

The group was to develop and circulate a proposal to the remainder of the Sector in a ballot to add DEF as a separate 
line item for each meter type in the Product Family Table.  In addition, the group was to further review the listings for 
Urea to ensure the references are accurate. 

Recommendation: No action is asked of the Sector on this item.  This item is included on the Sector’s agenda to 
report on the actions taken following the last Sector meeting. 

The group assigned to this task completed its work.  Sector Chairman, Michael Keilty, balloted the Sector initially in 
ballot 17-01 and in a subsequent ballot 17-02.  Sector reached a consensus on the changes proposed and Mr. Keilty 
summarized the results of the ballot in an email to the Sector dated 11/21/17.  The results are repeated below for 
reference.  The changes adopted are shown in Appendix A to this Agenda. 

Summary of Ballot Results 
Ballot 17-01 Ballot 17-02 
(Prior to change recommended by D. Karimov)  
3 yes                                                                                             9 yes 
2 no                                                                                              0 no 
1 abstain                                                                                      0 abstain 
  
(After recommended change by D. Karimov)  
4 yes – with the changes and no others  
Summary Totals: 7 yes; 2 no; 1 abstain Summary Totals: 9 yes; 0 no; 0 abstain 
Public Members: 2 yes; 1 no Public Members: 3 yes; 0 no 
Private Members: 5 yes; 1 no; 1 abstain Private Members: 6 yes; 0 no 

 
 
Discussion:  Sector Chairman, Michael Keilty reviewed this issue, providing background information from last year’s 
Sector meeting and noting the work by the small task group and the subsequent ballot and decision made by the Sector 
in fall 2017.  Michael touched on the following in his review: 

• There was some confusion during the balloting process regarding changes to the proposal under review.  
However, this was resolved after some communications by the Chairman. 

• The small task group discussed: specifying a range of characteristics for DEF (as is done for other products 
in the current Families of Products Table); establishing conductivity values; and how to identify key 
characteristics. 
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• Members of the group widely researched DEF to determine its range of parameters.  Data was difficult to 
find. 

• Finding data on conductivity was particularly difficult.  DEF is a water-based solution, with slightly varying 
proportions and different sources of water (which can have its own range of conductivity).  This possibly 
contributes to the variability of conductance among different samples of DEF. 

• A suggestion was made that companies submitting devices for type evaluation to demonstrate conductivity 
of the liquid to the NTEP labs. 

There was a small amount of discussion on this item.  Points raised included: 

• Robin Parsons (Parafour Innovations) observed that standards are tightening as DEF use increases.  This may 
lead to better data in the next few years. 

• Some questioned whether the laboratories should ask for documentation from companies during type 
evaluation.  Data would need to be corrected to a reference temperature since other values in the Families of 
Products Table are corrected to 60 degrees Fahrenheit. 

Decision:  No decision was asked of the Sector on this item.  This item is included on the Sector’s agenda to report 
on the actions taken following the last Sector meeting and to allow for any remaining questions about the issue 
and/or the Sector’s decision.  One NTEP lab reported listing the conductivity values stated in Pub 14 on the NTEP 
CC resulting from an evaluation.  A suggestion was made for any NTEP Laboratory conducting an evaluation of 
DEF measuring system to request data on the conductivity of the specific DEF used in the evaluation; however, no 
decision was made in this regard.  To the extent possible, the NTEP Laboratory should document as much 
information as is available about the product used in the evaluation in the “Test Conditions” on the NTEP CC. 

 

New Items: 

3. Recommendations to Update NCWM Pub 14 to Reflect Changes to NIST HB 44 and Other 
Proposed Changes. 

Source: NCWM S&T Committee 
 
Background:   
At its 103rd Annual Meeting, the National Conference on Weights and Measures (NCWM) adopted the following 
items that will be reflected in the 2019 Edition of NIST Handbook 44.  These items were included on the Sector’s 
agenda to inform the Measuring Sector of the NCWM actions and to recommend corresponding changes to NCWM 
Publication 14.  For additional details on these items, refer to the NCWM S&T Committee’s 2018 Interim Report and 
its accompanying appendix along with the addendum sheets issued by the S&T Committee during the 2018 NCWM 
Annual Meeting, all of which can be found on the NCWM’s web site at: 
 

http://www.ncwm.net/meetings/annual/publication-16 

 
A. Vehicle-Tank Meters Code - Manifold Flush Systems - Paragraph S.3.1. Diversion of 

Measured Liquid 

Background:  At the 2018 NCWM Annual Meeting, the NCWM adopted the following changes to the 
Vehicle-Tanks Meters Code to specify requirements for “manifold flush systems” used to flush product on 

http://www.ncwm.net/meetings/annual/publication-16
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metering systems with multiple compartments delivering multiple products through a single discharge hose.  
For reference, see Block 1 on the 2018 S&T Committee’s Agenda, which includes GEN-1 and VTM-1. 

Modify paragraph S.3.1. as follows: 
 

S.3.1. Diversion of Measured Liquid. – Except on equipment used exclusively for fueling 
aircraft, nNo means shall be provided by which any measured liquid can be diverted from the 
measuring chamber of the meter or the discharge line thereof.  However, two or more delivery 
outlets may be installed if means are provided to insure ensure that: 

(a) liquid can flow from only one such outlet at one time; and 
(b) the direction of flow for which the mechanism may be set at any time is definitely and 

conspicuously indicated. 

This paragraph does not apply to the following: 

1) Equipment used exclusively for fueling aircraft. 
2) Multiple-product, single discharge hose metering systems that are equipped 

with systems designed to flush the discharge hose, provided the flushing system 
complies with the provisions of paragraph S.3.1.1. 

 
Add a new paragraph S.3.1.1. as follows: 
 

S.3.1.1. Means for Clearing the Discharge Hose.  Metering systems may be equipped 
with systems specifically designed to facilitate clearing of the discharge hose prior to 
delivery to avoid product contamination.  In such systems, a valve to temporarily divert 
product from the measuring chamber of the meter to a storage tank, shall be installed 
only if: 

(a) The discharge hose remains of the wet hose type; and 
  
(b) the valve and associated piping are approved by the weights and measures 

authority having jurisdiction over the device prior to commercial use; and 
 
(c) the valve is permanently marked with its purpose (e.g., flush valve); and 
 
(d) the valve is installed in a conspicuous manner and as far from the hose 

reel as practical; and 
 
(e) the system clearly and automatically indicates the direction of product 

flow during operation of the flush system; and 
 

(f) clear means, such as an indicator light or audible alarm, is used to identify 
when the valve is in use; and 

 
(g) no hoses or piping are connected to the inlet when it is not in use.        

(Added 20XX) 
 
Add a new paragraph heading UR.2.6. and new paragraph UR.2.6.1. as follows: 

UR.2.6.   Clearing the Discharge Hose 

UR.2.6.1.    Records.  Whenever, prior to delivery, a different product is pumped 
through the discharge hose to avoid contamination, a record including the date, time, 
original product, new product and gallons pumped shall be maintained. These records 
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shall be kept and available for inspection by weights and measures for a period of 12 
months 
(Added 20XX) 

Recommendation:  The Sector is asked to consider recommending modifications to NCWM Publication 14 
to correspond with the changes to Handbook 44 relative to “manifold flush systems” that were adopted by 
the NCWM in July 2018.  Proposed changes are outlined in Appendix B to this Agenda. 
 
Discussion:  Sector Chairman, Michael Keilty, reviewed this item, noting the content of the referenced 
requirements have already been adopted by the NCWM.  There were no substantive comments on this item 
other than discussion about the purpose of the requirement. 

Decision:  The Sector reviewed the changes made by the NCWM to specify requirements for “manifold 
flush systems” as shown in the “Background” section of this agenda item; the Sector also acknowledged 
a related item on the NCWM S&T Committee’s 2019 Agenda.  The Sector reviewed the changes proposed 
to NCWM Publication 14 to reflect these Handbook changes as outlined in Appendix B to this summary 
and agreed to recommend these changes be adopted as shown.   

 

B. Vapor Elimination – Multiple Measuring Codes 
 
Background:  At the 2018 NCWM Annual Meeting, the NCWM adopted the following changes to the LPG 
& Anhydrous Ammonia Liquid-Measuring Devices Code; Cryogenic Liquid-Measuring Devices Code; and 
Carbon Dioxide Liquid-Measuring Devices Code to align requirements for air/vapor elimination.  For 
reference, see the block of items under S&T Block 6, including LPG-1, CLM-3, and CDL-3. 

LPG & Anhydrous Ammonia LMD Code: 

S.2.1. Air/Vapor Elimination. - A device measuring system shall be equipped with an 
effective air/vapor eliminator or other automatic means to prevent the passage of air/vapor through 
the meter.  Vent lines from the air/vapor eliminator shall be made of appropriate non-collapsible 
material. 
(Amended 2016 and 2018) 
 

Cryogenic Liquid-Measuring Devices Code: 

S.2.1. Vapor Elimination. – A measuring system shall be equipped with an effective 
air/vapor eliminator or other effective automatic means to prevent the measurement of vapor that 
will cause errors in excess of the applicable tolerances passage of air/vapor through the meter.  
Vent lines from the air/vapor eliminator shall be made of appropriate non-collapsible material. 
(Also see Section T. Tolerances.) 
(Amended 2018) 

 
Carbon Dioxide Liquid-Measuring Devices Code: 

S.2.1. Air/Vapor Elimination.  

(a) A device measuring system shall be equipped with an effective air/vapor eliminator or 
other automatic means to prevent the passage of air/vapor through the meter. 

(b) Vent lines from the air/vapor eliminator shall be made of appropriate non-collapsible 
material. 

(Amended 2016 and 2018) 
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Recommendation:  The Sector is asked to recommending modifications to NCWM Publication 14 to reflect 
the changes to the three HB44 codes described in the “Background” section above.  Proposed changes are 
outlined in Appendix C to this Agenda. 
 
Discussion:  Sector Chairman, Michael Keilty, reviewed this item, noting the content of the referenced 
requirements have already been adopted by the NCWM.  There were no extensive comments on this item 
other than discussion about the purpose of the requirements, which were noted as changes made to align these 
requirements with other Handbook 44 measuring codes.  There was an observation from one Sector member 
that there is no “air” in propane; the Technical Advisor noted the S&T Committee acknowledged this in 
discussions several years ago and chose to use the “air/vapor” term so that there could be consistency in 
language among the various H44 metering codes. 

Decision:  The Sector reviewed the changes made by the NCWM to align requirements for air/vapor 
elimination among the various measuring devices codes as shown in the “Background” section of this 
agenda item.  The Sector reviewed the changes proposed to NCWM Publication 14 to reflect these 
Handbook changes as outlined in Appendix C to this summary and agreed to recommend these changes 
be adopted as shown.  The Technical Advisor notes a minor editorial change was made to page 3, item 8.3 
of that appendix; the text should be underlined.  This correction has been made in the version of Appendix 
C attached to this summary.  
 

C. Recorded Representations – 2018 S&T Item LMD-2:  S.1.6.7. Recorded Representations; 
S.1.6.8. Recorded Representations for Transactions Where a Post-Delivery Discount(s) is 
Provided; and UR.3.4. Printed Ticket. 

 
Background:  At the 2018 NCWM Annual Meeting, the NCWM adopted the following changes to the 
Liquid-Measuring Devices Code to specify requirements for including information to identify the dispenser 
used in a transaction on recorded representations issued by retail motor-fuel dispensing systems.  For 
reference, see Item LMD-2 on the S&T Committee’s Agenda. 

S.1.6.7. Recorded Representations. – Except for fleet sales and other price contract sales and 
for transactions where a post-delivery discount is provided, a printed receipt providing the following 
information shall be available through a built-in or separate recording element for all transactions 
conducted with point-of-sale systems or devices activated by debit cards, credit cards, and/or cash: 

(a) the total volume of the delivery;* 
(b) the unit price;* 
(c) the total computed price; *and 
(d) the product identity by name, symbol, abbreviation, or code number. * and 
(e) the dispenser designation by either an alpha or numerical description. ** 

*[Nonretroactive as of January 1, 1986] **[Nonretroactive as of January 1, 2021 
(Added 1985) (Amended 1997, 2012, and 2014 and 2018) 
 
S.1.6.8.  Recorded Representations for Transactions Where a Post-Delivery Discount(s) is 
Provided. – Except for fleet sales and other price contract sales, a printed receipt providing the following 
information shall be available through a built-in or separate recording element that is part of the system 
for transactions involving a post-delivery discount: 

(a) the product identity by name, symbol, abbreviation, or code number; 
(b) transaction information as shown on the dispenser at the end of the delivery and prior to any 

post-delivery discount(s), including the:  
(1) total volume of the delivery;  
(2) unit price; and  
(3) total computed price of the fuel sale. 

(c) an itemization of the post-delivery discounts to the unit price; and 
(d) the final total price of the fuel sale after all post-delivery discounts are applied., and 
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(e) The dispenser designation by either an alpha or numeric description. 
 (Added 2012) (Amended 2014and 2018) [Nonretroactive as of January 1, 2021] 

UR.3.4. Printed Ticket. - The total price, the total volume of the delivery, and the price per liter or 
gallon, and a corresponding alpha or numeric dispenser designation* shall be shown, either printed 
by the device or in clear hand script, on any printed ticket issued by a device and containing any one of 
these values. 
(Amended 2001 and 2019) *(Nonretroactive as of January 1, 2021) 

 
Recommendation:  The Sector is asked to recommending modifications to NCWM Publication 14 to reflect 
the changes to the Liquid-Measuring Devices Code in NIST Handbook 44 relative to including information 
to identify the dispenser used in a transaction on recorded representations issued by retail motor-fuel 
dispensers.  Proposed changes are outlined in Appendix D to this Agenda. 

 
Discussion:  Sector Chairman, Michael Keilty, reviewed this item, noting the content of the referenced 
requirements have already been adopted by the NCWM.  There was lengthy discussion regarding the fact 
that dispensers currently in use may or may not issue receipts with the identity information.  Discussion 
points included the following: 

• The Sector discussed the purpose of the requirements. 

• The Sector also discussed a proposal under consideration for the 2019 NCWM cycle to add a 
nonretroactive exemption for establishments with a single dispenser having multiple meters or not more 
than one individual dispenser with a single meter for each product delivered.  A question was raised 
about the purpose of the exception in paragraph UR.3.4. Printed Ticket as it applies to a single multi-
product dispenser.  Such a device often has two sides, which means that not including the dispenser 
designation on receipts issued by such a device will not clearly indicate the hose and meter used by a 
customer. 

• It was suggested a better approach would have been to make the exception applicable only to single-
hose, single-meter dispensers. 

• The requirement should be related to the hose, not the meter. 

• For retail motor-fuel dispensers (RMFDs) interfaced with point-of-sale (POS) systems, this information 
is controlled by the POS system software, not the RMFD.  Thus, a specific model of RMFD at one station 
might print out the correct information, but the same model of RMFD may not print out the correct 
information at another station.  It is dependent on the programming of the POS system, not the RMFD 
design or functionality.  The NTEP Director clarified these requirements apply to card-activated RMFDs, 
not just those interfaced with POS systems. 

Decision:  The Sector reviewed the changes made by the NCWM to include nonretroactive requirements 
for point-of-sale and card-activated retail motor-fuel systems as shown in the “Background” section of 
this agenda item.  The Sector reviewed the changes proposed to NCWM Publication 14 to reflect these 
Handbook changes as outlined in Appendix D to this summary and agreed to recommend these changes 
be adopted as shown.  During the meeting the Technical Advisor noted an error in the referenced page 
number of the “Checklist and Test Procedures for Card-Activated Retail Motor-Fuel Dispensers” on page 
5 of the version of Appendix D that accompanied the agenda.  The page number should be ECRD-6, not 
LMD-84.  This has been corrected in the version of the Appendix D attached to this summary. 
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D. WTR- Water Meters – Paragraph S.2.1. Provision for Sealing 
 
Background:  At the 2018 NCWM Annual Meeting, the NCWM adopted the following changes to the Water 
Meters Code to add specific criteria for sealing water meters and to align the sealing requirements with that 
of other measuring device codes in HB44.  For reference, see S&T Item WTR-2. 

Table S.2.1.  
Categories of Device and Methods of Sealing 

Categories of Device Methods of Sealing 

Category 1:  No remote configuration capability. Seal by physical seal or two event counters:  one for 
calibration parameters and one for configuration 
parameters. 

Category 2:  Remote configuration capability, but access 
is controlled by physical hardware. 

 

The device shall clearly indicate that it is in the remote 
configuration mode and record such message if capable 
of printing in this mode or shall not operate while in this 
mode. 

The hardware enabling access for remote 
communication must be on-site.  The hardware must be 
sealed using a physical seal or an event counter for 
calibration parameters and an event counter for 
configuration parameters.  The event counters may be 
located either at the individual measuring device or at the 
system controller; however, an adequate number of 
counters must be provided to monitor the calibration and 
configuration parameters of the individual devices at a 
location.  If the counters are located in the system 
controller rather than at the individual device, means 
must be provided to generate a hard copy of the 
information through an on-site device. 

Category 3:  Remote configuration capability access may 
be unlimited or controlled through a software switch 
(e.g., password). 

 

The device shall clearly indicate that it is in the remote 
configuration mode and record such message if capable 
of printing in this mode or shall not operate while in this 
mode. 

An event logger is required in the device; it must include 
an event counter (000 to 999), the parameter ID, the date 
and time of the change, and the new value of the 
parameter.  A printed copy of the information must be 
available on demand through the device or through 
another on-site device.  The information may also be 
available electronically.  The event logger shall have a 
capacity to retain records equal to 10 times the number 
of sealable parameters in the device, but not more than 
1000 records are required.  (Note:  Does not require 1000 
changes to be stored for each parameter.) 

  [Nonretroactive as of January 1, 2019] 
  (Added 2018) 

 

Recommendation:  The Sector is asked to recommending modifications to NCWM Publication 14 to reflect 
the changes to the Water Meters Code described in the “Background” section above.  Proposed changes are 
outlined in Appendix E to this Agenda. 
 
Discussion:  Sector Chairman, Michael Keilty, reviewed this item, noting the content of the referenced 
requirements have already been adopted by the NCWM.  Discussion points included the following: 

• This table will help align requirements for sealing water meters with those in other measuring codes. 

• This table will provide water meter manufacturers with specific criteria that recognizes the use of audit 
trails. 
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• The Sector should consider proposing a modification to the statement under checklist item 4.3.1.2. to 
clarify that the audit trails should be tracking evidence of the changes, not preventing changes.  Adding 
the phrase “without evidence of the change” or similar language should be considered and discussed as 
a future proposal for the Water Meters Code and other Measuring Codes; an example is shown as 
follows.   

43.1.2. An approved means of security (e.g., data change audit trail) so that no changes may be 
made to its adjustable components without evidence of the change. 

• The Sector was reluctant to propose changes to this Publication 14 checklist item without a 
corresponding change (and the benefit of discussion that would take place in developing such a change) 
to HB44 requirements. 

• Audit trails are not intended to prevent metrologically significant changes from being made; they are 
intended to track and provide evidence of these changes. 

Decision:  The Sector reviewed the changes made by the NCWM to include specific requirements for 
“categories of devices” and “methods of sealing” for water meters as shown in the “Background” section 
of this agenda item.  The Sector reviewed the changes proposed to NCWM Publication 14 to reflect these 
Handbook changes as outlined in Appendix E to this summary and agreed to recommend these changes 
be adopted as shown. 

The Sector agreed to include a future agenda and item and consider developing a proposal to recommend 
modifications to paragraph S.2.1. Provision for Sealing and corresponding paragraphs in other HB44 
measuring device codes to clarify that audit trails are intended to track and provide evidence of 
metrologically significant changes as a way of deterring unauthorized changes, not prevent such changes 
from being made. 

 

E. Power Loss on Retail Motor-Fuel Dispensing Systems – Alignment of Pub 14 with HB 44 
 
Background:  In the process of researching a technical question, the Technical Advisor, Tina Butcher, noted 
a discrepancy between language in NCWM Publication 14 and that of NIST Handbook 44 with regard to 
power loss requirements for retail motor-fuel dispensers. 

NIST Handbook 44 paragraph S.1.6.2. Provisions for Power Loss requires that transaction information 
needed to complete a transaction in progress at the time of a power loss be retained in the system for at least 
15 minutes as follows: 

S.1.6.2. Provisions for Power Loss. 

S.1.6.2.1. Transaction Information. – In the event of a power loss, the information needed to 
complete any transaction in progress at the time of the power loss (such as the quantity and unit price, 
or sales price) shall be determinable for at least 15 minutes at the dispenser or at the console if the 
console is accessible to the customer. 
[Nonretroactive as of January 1, 1983] 

S.1.6.2.2. User Information. – The device memory shall retain information on the quantity of fuel 
dispensed and the sales price totals during power loss. 
[Nonretroactive as of January 1, 1983] 

Paragraph S.1.6.2.1. Transaction Information gives examples of “quantity and unit price” or “quantity and 
sales price” as examples of the required information; however, the multiple corresponding code references 
to these paragraphs in Pub 14 specifies “quantity” and “total sale” values must be recallable. 
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Recommendation:  The Sector is asked to consider recommending modifications to the power loss 
requirements in Pub 14 to align with HB44 (or suggest a change to HB44 to align with Pub 14).  Proposed 
changes are outlined in Appendix F to this Agenda, which includes excerpts from the following portions of 
the LMD Checklist: 
 

• Retail Motor-Fuel Dispensers (RMFDs) – Code References S.1.6.2.1. and S.1.6.2.2. Provisions 
for Power Loss – Page LMD-37 

• Cash-Activated RMFDs - S.1.6.2. Provisions for Power Loss – Page LMD-47 
• Liquefied Petroleum Gas (LPG) Liquid Measuring Devices – Code Reference S.1.5.6. - Page 

LMD-68 
• Mass Flow Meters - Code References S.2.4.1. and S.2.4.2. on Page LMD-76 
• Hydrogen Gas Measuring Devices - Code Reference S.2.3. on Page LMD-100 and LMD-106 
• Field Evaluation & Permanence Tests - CNG Devices - Code References S.2.4.1. and S.2.4.2. on 

Page LMD-123 
 

Discussion:  Sector Technical Advisor, Tina Butcher (NIST OWM), reviewed this item, noting that, in the 
process of researching a technical inquiry, she had observed some differences between NCWM Publication 
14 and NIST HB 44 with regard to the information that must be able to be recalled in the event of a power 
failure.  She developed the proposed changes in Appendix F to help better align Pub 14 with HB 44.  
Discussion points included the following: 

• The Sector debated what pieces of information would be needed as a minimum to reconstruct and finish 
a transaction conducted with an RMFD. 

• Rich Miller (FMC) noted at least two pieces of information would enable a business to complete a 
transaction. 

• NTEP and the NTEP laboratories have interpreted HB44 to require two specific pieces of information 
as being the minimum needed to complete a transaction. 

• There was some debate, given the formatting of paragraph S.1.6.2.1., whether the paragraph intends to 
say that an example of minimum information would be “quantity and unit price” OR “quantity and total 
sales price” OR [only] “total sales price.” 

• NCWM Pub 14 provides more specific guidance to manufacturers and laboratories of how to apply the 
paragraph and helps ensure consistency in interpreting the requirement. 

• The Sector believes the references in Pub 14 are supported by HB 44. 

• Many of today’s systems provide more than two pieces of information. 

Decision:  The Sector agreed NOT to recommend the changes outlined in Appendix F to this summary.  
The Sector agreed that the current provisions in Pub 14 are a reasonable interpretation of HB 44 and are 
supported by HB 44.  Sector members are asked to study the recommended changes (and the corresponding 
HB 44 paragraphs) in the coming year.  Should any Sector member believe a change to either HB 44 or 
Pub 14 is warranted, an item should be proposed for the Sector’s 2019 agenda to revisit the issue (or the 
member is free to independently propose a change to HB 44). 
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Additional Items as Time Allows: 

If time permits, the NCWM S&T Committee and/or other groups and individuals would appreciate input from the 
Measuring Sector on the measuring-related issues that are outlined in the remaining agenda items below.  A copy of 
any regional association modifications or positions will be provided to the Sector when these are made available by 
the regions.  For each item in this section, the Sector is asked to review the item and consider providing input that 
might assist the S&T Committee and other groups and individuals in their deliberations.  For items included on the 
S&T Agenda, the content in this agenda is limited to a brief synopsis along with the current proposal.  Full background 
information on these items can be found in the NCWM S&T Committee’s Interim Report and Carryover Agenda.  The 
Interim Report is available at the following web address; the carryover agenda will be posted after September 1 when 
it is distributed to the Regional Weights and Measures Associations. 

 

4. Limiting Flow Rate During Field Testing of LPG Retail Motor-Fuel Systems 

Source: Robin Parsons, Parafour Innovations 

Recommendation/Item Under Consideration:  The Sector is asked to review and discuss the following proposal to 
modify NIST Handbook 44 LPG and Anhydrous Ammonia Liquid-Measuring Devices Code Paragraph N.4.1. Normal 
Tests and provide input to assist the submitter and the S&T Committee in considering this proposal. 

Modify N.4.1. as follows to clarify the need to test the unit at the maximum discharge flow rate that the system is 
capable of in the application for which it was designed: 

N.4.1. Normal Tests. – The “normal” test of a device shall be made at the maximum discharge flow rate 
developed under the conditions of the installation.  Any additional tests conducted at flow rates down to and 
including one-half the sum of the maximum discharge flow rate and the rated minimum discharge flow rate 
shall be considered normal tests.  Adjustments of the inlet valve of the proving device to limit the 
maximum flow of the device, as designed for and capable of in normal use (and as marked on the data 
plate as indicated on the device COC), shall be permitted. 

(Amended 1998 and 20XX) 

An alternative to changing the wording, and possibly warranted even IF changing the wording, would be to send a 
clarification statement to all state metrology enforcement divisions, explaining that the control of flow when testing a 
lower flow device with a high flow prover which could exceed the metrological rating of the device being tested, is 
both permitted and required. 

Optionally, wording could be added to require the use of a proving device with a flow path diameter no greater than 
that of the device being tested, e.g., ¾” metering device – uses ¾” prover or 18 gpm max flow rate metering device 
uses an 18 gpm max flow rate prover. 

Background:  The current market for LPG powered vehicles uses a liquid injection system, which causes an elevated 
temperature in the vehicle storage tank. In order to fill these vehicles, the LPG station must use a “High Differential 
Pressure” pump. These pumps typically have flow rates in the range of 2o to 30 GPM. Most LPG Autogas vehicle 
fueling dispensers, have meters with a maximum flow rate of 12 to 18 gpm. In normal operation, there is NO 
commercial/retail dispensing application where the receiving tank will take flow greater than 15 gpm, due to the design 
of the tank fill valve circuit, which has a maximum nominal flow path equal to +/1 ½”. However, most calibration 
inspectors use a 100-gallon volumetric prover, which has a 1-1/2” inlet valve. Thus, when performing a calibration 
verification draft, it is possible to exceed the maximum NTEP rated flow rate of the meter/dispenser do to the high 
capacity of the prover fill circuit (which is designed to be used for calibration of ¾” to 2” size meters) which could 
never be seen in the actual applications for which the dispenser is designed. Many prover operators/inspectors interpret 
HB44 section N4 Testing Procedures, N4.1 Normal tests, to mean that they are forbidden to adjust or “throttle” the 
volumetric prover inlet valve to be within the range of the NTEP documented min/max flow rate, which is greater 



2018 NTEP Measuring Sector 
Summary-Final-11-20-18 

Page 17 of 40 

than the possible in-use for application flow rate. Therefore, when they run the draft at the maximum flow the 
dispensing system is capable of when attached to a high flow prover, they are substantially exceeding the maximum 
design flow rate of the dispenser, and the actual maximum flow rate it can ever achieve in any typical metering activity. 
Sometimes they red-tag the unit and tell the customer they need a higher capacity meter, and sometimes they adjust 
the calibration to be within tolerance with the meter over-speeding, which of course results in the meter being out of 
tolerance when used in normal operations for which it is designed. 

Discussion:  Sector Chairman, Michael Keilty, introduced this item, after which the submitter, Robin Parsons 
(Parafour Innovations) provided an overview of the issues surrounding the proposal, including the following points:  

• Many changes in technology have occurred in the LPG metering arena in recent years. 

• A high differential pressure pump is needed to overcome the pressure of the system. 

• An NFPA requirement for a stop-fill valve was imposed that automatically limits retail motor-fuel 
applications to 12 gpm. 

• Many service companies and industry use a 100-gallon prover to test LPG RMFDs.  Many of these provers 
have a 1-1/2” fill port ball valve on them.  When this valve is hooked up to a large opening, this can result in 
over-speeding the meter. 

• Most new stations can only exceed the rated maximum flow on the meter during testing. 

• Prover operators need to throttle the flow rate down to avoid exceeding the marked maximum flow rate on 
the meter. 

• If service companies calibrate at higher flow rates than are normally used, runs made at flow rates used for 
normal deliveries are then out of tolerance. 

• The current language in paragraph N.4.1. results in the inspector conducting a test at the highest speed that 
can be achieved in the installation with the prover.  This results in exceeding the meter’s maximum rated 
flow. 

• For systems that comply with applicable NFPA requirements, no retail applications will exceed 18 gpm and 
no vehicle fueling system will exceed 10 gpm. 

Discussion by the Sector included the following points: 

• A nozzle is capable of higher flows, but the flow rate will be restricted as a result of the pressure on the tank 
and the orifice size of the receiving tank. 

• Throttling the ball valve manually is subject to introducing errors. 

• Might a solution be to mark the limitation for the flow rate on the device. 

• The purpose of the language in N.4.1. is to verify that the system would not enable flow rates in excess of 
the marked meter rating.  Relying on the operator to consciously restrict the flow opens the possibility for 
using the system outside of its maximum ratings.  Thus, the inspector tests the highest flow that can be 
achieved in the installation and is striving to ensure that the system can’t be made to exceed the marked 
maximum during a delivery. 

• The highest flow rate that can be achieved by the inspector during testing may not reflect the highest flow 
rate that can be achieved in normal use. 
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• Regulatory agencies typically carry a number of adaptors with their proving system to enable the proving 
system to be hooked up to a variety of different fueling valves.  Might a valve for use in testing RMFDs that 
limits the flow rate to the NFPA specified rate be added to this list and its use specified in the test procedures? 

• How would the inspector verify that “normal” deliveries won’t exceed the flow rate at which they have tested 
the system (and the marked maximum)?  Observing and timing an actual delivery may not provide a reflection 
of the highest possible flow rate since flows can be dependent on the receiving tank.  We need to consider 
that receiving vehicles are not owned by the device owner, so it is not possible to control the receiving valves. 

• Measurement Canada requires a valve that automatically limits the flow rate to within the meter’s marked 
maximum flow rate. 

• In order to automatically limit the flow rate into a prover, one would have to put a restriction on the nozzle 
to limit the flow to the largest anticipated being used in normal applications. 

• The wording currently proposed may not have the intended effect since the phrase “shall be permitted” may 
be read as permissive rather than required.  Modifications to the wording might need to be considered. 

Decision:  The Sector made no decisions on this issue; however, members shared their observations and thoughts 
to assist the submitter in the development of his proposal.  At the point the submitter is ready to submit a proposal 
to the NCWM, he should complete the appropriate form (Form 15, found on the NCWM website at 
http://www.ncwm.net/standards-development/propose-change) and submit it as instructed on the form.  The 
deadline (September 1, 2018) has passed for this cycle, but it could be submitted for a future cycle. 
 

5. Development of Infrastructure to Validate the Use of “Master Meters” 

Source: NIST OWM 

Background Information:  Over the past few years, weights and measures jurisdictions and industry have expressed 
an interest in using “master meters” to conduct testing of compressed natural gas metering systems and other types of 
measuring systems.  OWM concurs that the use of master meters has merit and may offer a safer, more cost effective, 
and time efficient method of testing for some types of measuring systems than other test methods.  The Measuring 
Sector has also worked to identify criteria to allow the use of “master meters” in type evaluation testing using criteria 
provided by NIST regarding “essential elements of traceability.” 
 
As mentioned in its comments on this general subject on related issues before the NCWM S&T Committee over the 
past few years, OWM has pointed out that ensuring traceability of measurements and compliance with the 
Fundamental Considerations of NIST Handbook 44 is critical to ensuring credibility and support of any test method 
for use in official testing.  OWM has been repeatedly asked by regulatory officials and industry for assistance and 
guidance in putting this infrastructure in place.  In order to assist regulators and industry in this endeavor, OWM is 
devoting resources to working with industry and officials to assist in the development of a framework that will 
facilitate the validation of this test method. 
 
OWM is in the process of purchasing six Coriolis meters for the purpose of collecting and analyzing data obtained 
from field testing using this method.  NIST OWM will purchase the following Coriolis meters: 
 

• Two ½ inch 
• One 1-inch 
• Two 1 ½ inch and 
• One 3-inch, and 
• ½ inch meter, specific for testing CNG. 

 

http://www.ncwm.net/standards-development/propose-change
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Recommendation:  This item is included on the Sector’s agenda to allow OWM to provide an update on this project 
if time allows.  No action is asked of the Sector; however, input is welcome. 
 
Discussion:  Sector Chairman, Michael Keilty, introduced this item, after which the submitter, Tina Butcher (NIST 
OWM) provided an overview of the issue as outlined above.  NIST OWM requested this item be included on the 
agenda to make the Sector aware of the project to research the use of mass flow meters used as master meters and to 
seek help from manufacturers and others who might assist in collecting data.  She noted that NIST is particularly 
interested in collaborating with facilities where testing might be conducted over a range of temperatures and with 
different types of products. 

Discussion by the Sector included the following points: 

• Use of master meters in CNG metering system inspection and testing is of particular interest to regulators 
and industry.  Industry and regulators are already using master meters in this application. 

• Tulsa Gas Technologies has assembled a test unit that uses a mass flow meter as a master meter for using 
testing CNG metering systems.  The Sector Chairman noted that he understands Tulsa has sold around 20 of 
these units globally, including to regulators in states such as Colorado and Florida. 

• Rich Miller (FMC) suggested NIST might consider going through independent laboratories that are certified 
and work with them.  FMC doesn’t deal much with smaller meters; most of their testing system is focused 
on large meters.  There is a lot of data on large meters used as master meters. 

• Marc Buttler (MicroMotion) raised the question of what proportion of testing of RMFDs is done using 
acceptance tolerance vs. maintenance tolerance.  This should be considered in designing the test protocol. 

• Measurement Canada can explore possible opportunities for collaboration with their testing laboratory since 
they do have the ability to test over a range of temperatures. 

• The spring 2019 NTEP Laboratory Meeting will be held in Tulsa, OK with the goal of visiting Tulsa Gas 
Technology and allowing evaluators the opportunity to observe testing and learn about the use of Tulsa’s 
master meter test unit. 

Decision:  The Sector made no decisions on this issue; however, members shared their observations and thoughts 
to assist the submitter in further progress with the project.  There was general support for the concept of using 
master meters in routine field testing by service companies and regulators. 

 

6. S&T 2018 Carryover Item VTM-1B – S.3.1.1. Diversion of Measured Liquid and UR.2.6. 
Clearing the Discharge Hose 

Source:  New York and NIST OWM (2018) 
 
Purpose:   Provide specifications and user requirements for manifold flush systems to help ensure their design and 
use does not facilitate fraud. Recognize that there is a balance between a mechanism that provides an important safety 
benefit but also, if used incorrectly, facilitates fraud. Ensure that VTM owners understand their responsibilities when 
installing such a system and ensure uniformity in enforcement throughout the country. 
 
Items Under Consideration:   See Appendix G to this Agenda. 
 
Background:  At its 2018 Annual Meeting, the NCWM adopted modifications to Paragraph S.3.1. Diversion of 
Measured Liquid and added new Paragraphs S.3.1.1. Means for Clearing the Discharge Hose and UR.2.6. Clearing 
the Discharge Hose.  Additional changes to these paragraphs were considered at that meeting, but they could not be 
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acted upon without delaying the original proposal.  The S&T Committee agreed to carryover a portion of that item as 
outlined in the “Items Under Consideration” above to allow the submitter and OWM to propose additional changes to 
help ensure these flush systems are designed and used in such a was so as to minimize the facilitation of fraud. 
 
For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A5 in the S&T Committee’s 2018 Interim Report found at:   
http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf 
 
Discussion:  Sector Chairman, Michael Keilty, introduced this item, after which the submitter, Tina Butcher (NIST 
OWM) provided an overview of the issue as outlined above at in the S&T Committee’s Report.  Discussion by the 
Sector included the following points: 

• A flush system would have to be designed to communicate with different companies’ metering systems to 
comply with the proposed requirements. 

• New firmware may be needed in the metering system. 

• It isn’t clear what type and extent of electronics, if any, exist on the flushing systems. 

• With electronic metering systems it may be possible to accomplish what is proposed, but not for mechanical 
systems.  The requirements for flushing systems are directed toward electronic systems at present. 

• Is the current 3-minute timeout limit too short to facilitate use with these systems? 

Decision:  The Sector made no decisions on this issue; however, members shared their observations and thoughts 
to assist the submitter in further progress with the project.  There was general acknowledgement of the need to 
provide safeguards to deter fraud with these systems, but there are questions which much be resolved regarding 
how these provisions can be accomplished. 

 

7. S&T 2018 Carryover Items in Block 4 – Terminology for Testing Standards 

Source:  NIST OWM (2018) 

Purpose:  To remove the current limited definition and use of the term “Transfer Standard” and eliminate terms 
“Testing Standards”, “Verification (Testing) Standards”, and instead use the term Field Standard, consistent with its 
reference in Handbook 44, Appendix A, Fundamental Considerations and its use in several sections of Handbook 44. 
To correct the broad use of the term Transfer Standard and instead replace its use with the term Field Standard.  To 
update all use of the term “standard” to use the term “Field Standard.”  To remove the current limited definition of 
Transfer Standard and instead use the term Field Standard.  
 
Item Under Consideration: See Appendix F to this Agenda. 
 
Background:  A review of terminology used to describe standards used in field testing indicate a number of 
inconsistencies in both NIST Handbook 44 as well as in common usage.   For example, the term “transfer standard” 
is used in the Cryogenic Liquid-Measuring Devices Code and defined in Appendix D of Handbook 44; however, the 
definition is limiting in scope and may be better termed simply a “field standard.” All instruments/devices used as a 
Field Standard in the testing of Weighing and Measuring Devices, regardless of nomenclature, must comply with the 
requirements of HB 44, Appendix A, Fundamental Considerations Associated with the Enforcement of Handbook 44 
Codes, paragraph 3.2 Testing Apparatus, Adequacy.  Using the term transfer standard as it is recently being applied 
in no way negates this requirement of adequacy and confuses the user as to the nature of the field standard being used.  
Likewise, the term “standard” to describe a field standard can also cause confusion since there are multiple meanings 
associated with the word “standard.” 

http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf
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There are also multiple definitions pertaining to various types of “standards” in NIST Handbook 130 that may be 
confusing relative to the terminology used in Handbook 44.  OWM identified proposed changes in multiple areas of 
Handbook 44 (as shown in the Item Under Consideration in Appendix F to this Agenda) in an attempt to improve the 
consistency among the various references in Handbook 44.  Although OWM heard support for the proposed changes 
to the Metering Codes from MMA, others recommended “Developing” status.  Some of the comments received 
included whether or not current standards referred to as “transfer standards” should be considered “field standards” 
and if these standards were intended or can meet the fundamental considerations that state “when the standard is used 
without correction its combined error and uncertainty must be less than one-third of the applicable tolerance.’  Based 
on comments received and those made at the 2018 Interim and Annual Meetings, it is clear this issue is more complex 
that originally envisioned and OWM concurs that additional development is needed. 
During the S&T Committee’s work session at the 2018 NCWM Annual Meeting, the Committee agreed to recommend 
that the entire block of items move forward as “Developing.”  The Committee also concluded that all of the block 5 
items, as well as LPG-4, and MFM-2 are related to the Block 4 items due to terminology, and that the submitter of the 
Block 4 items (OWM) provide detail of their developing language to the submitter of the related items (Endress & 
Hauser Flowtec AG USA) to prevent conflicting terms as they are considered during future meetings.  

For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A17 in the S&T Committee’s 2018 Interim Report found at:   
http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf 
 
Recommendation:  This item is still under development.  OWM has received a number of comments on this proposal 
and is continuing to work on revisions to the proposal in response to those comments.  This item is included to keep 
the Sector apprised of the work and OWM continues to welcome comments to assist in further developing changes to 
various HB44 codes and sections that will improve understanding and consistency relative to references to test 
standards. 
 
Discussion/Decision:  Sector Chairman, Michael Keilty, introduced this item, after which the submitter, Tina Butcher 
(NIST OWM) provided an overview of the issue as outlined above at in the S&T Committee’s Report and made 
several points: 

• This item turned out to be more complicated than originally thought. 

• OWM has begun reviewing other sections of NIST HB 44 which use the terms in this agenda item as well as 
and other terms related to standards.  OWM has also reviewed terminology used in NIST HB 130 (particularly 
the Model Weights and Measures Law), which includes a number of definitions for terms describing various 
types of standards. 

• There appears to be confusion within the weights and measures community about various terms used to 
describe standards, including what they mean and how they are used; what criteria applies to them; and how 
they are verified.  From comments shared on these issues before the S&T Committee, there also appears to 
be inconsistent use and understanding of terms associated with these standards. 

• This item is related to other items on the S&T Committee agenda regarding the use and terminology of 
standards. This item is also related to Sector Agenda Item 5 on “master meters.” 

• OWM believes this item still needs work. 

The Sector did not discuss this item in great detail; however, a few comments were shared: 

• The standards addressed in Sector Agenda Item 8 are intended to be used on a short-term basis for conducting 
a specific test. 

• This agenda item broadly addresses different types of standards and terminology used to describe them. 

http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf
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• Measurement Canada has various terms such as “travelling standard” which are used to describe different 
types and applications of standards. 

• Terminology used in the International Vocabulary of Measurement (VIM) should be considered and 
reviewed and an attempt made to align the terminology with the VIM. 

Decision:  The Sector did not reach any conclusions on this item.  There was general acknowledgement of the need 
to align terminology and recognize various types of standards used in field testing; more work and discussion by 
the weights and measures community will help ensure consistency of understanding and application.  The item 
remains under development and is related to and/or has overlap with the work being done by NIST OWM in Sector 
Agenda Item 5 as well as the S&T proposal outlined in Sector Agenda Item 8. 

 

8. S&T 2018 Carryover Items in Block 5 – Define Field Reference Standard 

Source: Endress+Hauser Flowtec AG (2018) 
 
Purpose: Add definition for field reference standard meter to HB44.  Delete transfer standard definition.  Change 
terms in sections 3.34, 3.38, and 3.39. 

Item under Consideration: Amend paragraphs in multiple codes as follows.  See Appendix F to this agenda for the 
specific proposed changes. 

B5: CLM-2 D N.3.2. Transfer Standard Test and T.3. On Tests Using Transfer Standards 
B5: CDL-2 D N.3.2. Transfer Standard Test and T.3. On Tests Using Transfer Standards 
B5: HGM-2 D N.4.1. Master Meter (Transfer) Standard Test and T.4. Tolerance Application on Test 

Using Transfer Standard Test Method 
B5: OTH-4 D Appendix D – Definitions: field reference standard meter and transfer standard 
 
Background:  During S&T open hearings discussion in July 2017 it was pointed out that the term transfer standard 
which is used in the proposal to amend HB44 3.37 N.3 and 3.32 N.3 Test Drafts is incorrect. The statement made also 
suggested that the use of transfer standard is incorrectly used in HB44 code sections 3.34, 3.38 and 3.39. It was 
suggested that a more appropriate term to use is field reference standard or field reference standard meter. There is no 
definition in OIML G18 which supports the use of the term transfer standard. There is suggestive basis to support 
reference standard as it is used textually in OIML G18. 
 
NIST has no procedural documents in place to justify the revision with a definition. The definition of transfer standard 
is used in code sections 3.34, 3.38 and 3.39 and that those sections do not need to change. 
During the 2018 NCWM Interim Meeting, open hearings, the Committee heard comments from Mr. Michael Keilty 
(Endress & Hauser Flowtec AG USA), submitter of this block of items. Mr. Keilty reported he had developed this 
proposal with help from Mr. Henry Oppermann (Weights and Measures Consulting, LLC). In written comments to 
the Committee by Mr. Oppermann, on another item. Mr. Oppermann opposed the term “Transfer Standard” in that it 
is a temporary measurement reference. Mr. Keilty stated that he agrees with this interpretation and states that what he 
is proposing is for a “field reference standard meter” term and recommends that the items move forward (he did not 
specify to what status). 

Mr. Henry Oppermann (Weights and Measures Consulting, LLC) provided comments for Stand Alone Items LPG-4 
and MFM-2. Mr. Oppermann agrees with Mr. Keilty that these are field standards, however, the terminology “field 
reference standard meter” should just be “field standard”. Anything that meets the 1/3 requirement should be accepted, 
but currently, there is no data to prove that these can meet the 1/3 requirement. He stated that this proposal specifies 
that the size of the test draft be in two minutes but has no explanation for the size, and it conflicts with the previous 
proposal that said that larger test drafts were needed. He also stated that the definition for “field reference standard 
meter” is vague and insufficient, the requirements for accuracy and repeatability are not defined. He commented that 
a NIST 105 series handbook is not yet established for these and that there are currently no test procedures or parameters 
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for performance requirements to demonstrate these systems can meet the requirements. The definition would apply to 
all codes and more study and assessment is needed. He commented that more data is needed before this is moved 
forward, and that the items should be given a “Developing” status. 

Mr. Constantine Cotsoradis (Flint Hills Resources) provided comments, at this time, intending to address item MFM-
2 (see Item MFM-2 for comments). 

Mr. Michael Keilty (Endress & Hauser Flowtec AG USA), asked the Committee that it be noted that the 2 previous 
commenters, Mr. Oppermann and Mr. Cotsoradis, were speaking to Stand Alone Items LPG-4 and MFM-2 and not 
only Block-5.    

Mr. Dmitri Karimov (Liquid Controls), speaking on behalf of the MMA, reported that while the MMA supports Block 
4, the terminology in Block 5 conflicts with those in Block 4 and therefore recommends that the items be 
“Developing.”   

Mr. Ross Andersen (NY- retired) commented that all standards are a transfer standard, transferred from one 
measurement to another. He stated that what is needed is to make sure that the standard we use is accurate to 1/3 of 
the applied tolerance. In regard to the data that has been discussed, he asks where is the data for what we use now? 
There is none. It was just selected. He stated that what we need is one test method as the “referee standard” and that 
whatever test method is used, that it can agree with the reference. 

During the Committee’s work session, the members considered the comments heard on this block of items. The 
Committee agreed to recommend that this block of items move forward as “Developing.”  The Committee also agreed 
that all the Block 5 items, as well as LPG-4, and MFM-2 items are related to the Block 4 items due to terminology 
and that the submitter of Block 4 (OWM) provide detail of their developing language to the submitter of the related 
items (Endress & Hauser Flowtec AG USA) to prevent conflicting terms as they are considered during future meetings.  

The Committee did not take comments during open hearings on Developing items at the 2018 NCWM Annual Meeting 
except to grant the submitter of a Developing item (or block of Developing items) an opportunity to provide an update 
on the progress made to further develop the item(s) since the 2018 NCWM Interim Meeting.   
 
Mike Keilty (Endress+Hauser Flowtec AG), the developer of this item provided comments during the NCWM annual 
meeting open hearings.  He mentioned that this item has been before the conference since 2015.  He agreed that the 
definitions are confusing and agrees with the work that NIST is doing to clarify the terminology.  Mr. Keilty 
recommended that any new information be presented at the January meeting and recommends that Block 5 items move 
forward as Voting items at the 2019 NCWM Annual Meeting. 
 
The Committee received written comments from Seraphin Test Measure Company on all items in Block 4 regarding 
transfer standards raising several concerns and recommending the items remain developmental until such time those 
concerns have been resolved.   
 
OWM provided the following written recommendations and comments to this block of items as feedback to the 
submitter and as part of its analysis of the S&T Committee’s 2018 agenda items 
 
The Committee agreed to carryover this block of items on its 2019 agenda to allow for further discussion and 
development of these proposals.   
 
For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A20 in the S&T Committee’s 2018 Interim Report found at:   
http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf 
 
Discussion:  Sector Chairman, Michael Keilty, introduced this item, and provided comments as the submitter of the 
item: 

http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf
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• There are items on the S&T Committee agenda proposing to modify the test criteria for mass flow meters 
and cryogenic metering systems when tested using “transfer standards” which prompted this item. 

• This item proposes changes to that term in multiple codes and in definitions in an attempt to align the 
terminology and make it consistent across codes and with language being considered in the related S&T Item 
on terminology for testing standards. 

• These items were submitted in 2017 and were also discussed at NCWM meetings in 2018. 

• The standards addressed in this item are intended to be used on a short-term basis for conducting a specific 
test. 

Sector comments were limited, though included some comments regarding the use of metering devices as standards 
and the acknowledgement that the use of such equipment will be of benefit to regulators and industry. 

Decision: The Sector did not reach any conclusions on this item.  There was general acknowledgement of the need 
to align terminology and recognize various types of standards used in field testing; more work and discussion by 
the weights and measures community will help ensure consistency of understanding and application. 

 

9. S&T 2018 Carryover Items in Block 7 – Address Devices and Systems Adjusted Using a 
Removable Digital Storage Device 

Source:  NIST OWM (2013) 

Purpose: Expand the scope of definition to cover instances where the “other device,” as noted in the current 
definition, may be necessary to the operation of the weighing or measuring device or which may be considered a 
permanent part of that device. 

Item under Consideration:  The Sector is asked to review and provide input on the following items under this block.  
See Appendix F to this Agenda for proposed language under consideration for these items. 
 
B7: GEN-2 D G-S.8.2. Devices and Systems Adjusted Using Removable Digital Device Storage 
B7: LMD-1 D S.2.2. Provision for Sealing.  
B7: VTM-2 D S.2.2. Provision for Sealing.  
B7: LPG-2 D S.2.2. Provision for Sealing.  
B7: HGV-1 D S.2.2. Provision for Sealing.  
B7: CLM-4 D S.2.5. Provision for Sealing.  
B7: MLK-1 D S.2.3. Provision for Sealing.  
B7: WTR-1 D S.2.1. Provision for Sealing.  
B7: MFM-1 D S.3.5. Provision for Sealing.  
B7: CDL-4 D S.2.5. Provision for Sealing.  
B7: HGM-3 D S.3.3. Provision for Sealing.  
 
Background: The proposal was originally intended to address the use of removable digital storage devices, such 
as USB flash drive, memory cards, etc. in grain moisture meters (GGMs).  This proposal was later expanded to address 
all device types when it was recognized that other weighing and measuring systems may make use of the same type 
of media to make metrologically significant changes.  The scenario originally identified in this item recognized that 
there are systems in which removable digital storage devices can be used as either data transfer devices that are not 
necessary to the operation of the device or as data storage devices which are necessary to the operation of the device.   
If removable data storage devices are necessary to the operation of the device, they are not covered by the current 
definition of remote configuration capability in HB 44. 
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Rather than propose requirements which could potentially impact weighing and measuring systems using other 
methods of making metrologically significant changes, OWM is proposing the addition of: 
 

(1) A General Code paragraph (G-S.8.2.) which specifies the method of sealing for those devices which can 
be adjusted using digital storage media; and 

(2) Changes to each specific HB44 code to reference this new General Code paragraph as the required 
method of sealing for those devices which can be adjusted using digital storage media. 

 
The intent of proposed new paragraph G-S.8.2. is to address the sealing of devices and systems adjusted using a 
removable digital storage device that must remain in the device in order for the device to be operational.  The intent 
of all the other items in this block is to provide an exemption to the existing sealing requirements in each of the 
device codes being applied when the calibration or configuration parameters are changed using a removable digital 
device and direct those performing the inspection to paragraph G-S.8.2.  
 
OWM has developed multiple iterations of these proposed changes based on comments from the weights and measures 
community, including from the NTEP Measuring Sector.  The most recent proposal (with changes to the General Code 
paragraph to address comments made at the 2018 Interim Meeting) are shown in the Item Under Consideration in 
Appendix F to the Sector’s Agenda.  With these changes, OWM believes these items are fully developed and ready 
for vote. 
 
During its work session at the July 2018 NCWM Annual Meeting, members of the S&T Committee agreed that the 
amended version of paragraph G-S.8.2. offered by OWM to address the concern raised by a meter manufacturer 
improved clarification.  Consequently, the Committee agreed to OWM’s request to replace the existing proposed 
paragraph G-S.8.2. with the amended version made available by OWM and as shown in Item under Consideration for 
this item.    No other changes were made to any other item in this block and members of the Committee agreed they 
believe the items in this block are fully developed and should be presented for vote in the 2019 NCWM Conference 
cycle.  Refer to the Committee’s 2018 Interim Report to view the version of paragraph G-S.8.2. that was replaced by 
the Committee at the 2018 NCWM Annual Meeting. 
 
For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A23 in the S&T Committee’s 2018 Interim Report found at:   
http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf 
 
Discussion:  Sector Chairman, Michael Keilty, introduced this item, after which the submitter, Tina Butcher (NIST 
OWM) provided an overview of the issue as outlined above at in the S&T Committee’s Report.  Mrs. Butcher noted: 

• The item has been modified twice since it was last reviewed the Measuring Sector; once in response to a 
suggestion made at the last Sector meeting and once in response to comments made during the open hearings 
at the Interim Meeting and by the Scale Manufacturers Association. 

• The proposed approach strives to minimize impact on device types which are not adjusted using removable 
digital storage devices and are adequately addressed by current sealing requirements. 

Discussion by the Sector included the following points: 

• Might an additional category of sealing be added to the existing sealing tables? 

• The current provision for sealing tables are based on a definition of “remote configuration capability” which 
does not fit these devices which are adjusted using removable digital storage devices. 

• The proposed approach allows devices with this capability to be addressed without impacting devices with 
other types of access. 

• Including the reference in the General Code simplifies the requirements and helps improve consistency for 
controlling access to adjustments to metrologically significant parameters on electronic devices. 

http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf
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• The proposed requirement will need to be reviewed as new technologies and methods of access come into 
the marketplace. 

Decision:  The Sector made no decisions on this issue; however, members acknowledged modifications to address 
past Sector concerns.  Individual Sector members will continue to study the proposal can share any suggested 
changes directly with the S&T Committee. 
 

10. S&T 2018 Carryover Item GEN-3 – G-S.2. Facilitation of Fraud – “Skimmers” 

Source:  Arizona, Florida, Maine, Michigan, and Cambridge, MA (2018) and NCWM S&T Task Group on 
Skimmers 
 
Purpose: To prevent access and tampering by unauthorized persons to any area of the device where electronic 
financial transactions occur, credit card information is obtained, and or personal information is stored or transmitted. 
 
Item under Consideration:  See Appendix F to this Agenda. 
 
Background:  The following background information appeared with this item when it was originally presented to the 
S&T Committee: 
 

Given the potential financial impact to consumers and credit issuing companies Weights & Measures 
recognizes the need to offer more protection to both buyer and seller in these transactions.  The current design 
of these devices offers little to no barrier to fraud through theft of credit information, as such it is our belief 
that the current design, in most cases, already violates G.S.2. by facilitating easy access to allow installation 
of these fraudulent card reading devices. Therefore, in our opinion stronger means must be implemented to 
decrease the potential for fraudulent activity with these devices.  
The Florida Department of Agriculture and Consumer Services estimates that on average, each skimmer 
results in 100 counterfeit cards, each of which are used to make $1,000 in fraudulent purchases. In other 
words, a single skimmer typically leads to $100,000 in theft. This is a nationwide problem that causes 
millions of dollars in fraudulent charges to consumers, device owners and banking institutions each year. A 
solution can be achieved through upgraded security measures on the weighing and measuring devices that 
fall within the guidelines of this handbook. 
 
One possible argument is that these preventative measures should be in User Requirements instead of in 
Specifications, but this is intended to be a long-term solution. The State of Florida has enacted legislation to 
require device users to add security measures. They have found that most owner/operators have chosen to 
use security seals or non-standard locks on the dispensers and that 85% of the skimming equipment being 
found is in devices with user applied security measures. User applied security measures are not as effective 
as electronic security and/or unique, tamper proof locks. The current design of these devices offers little to 
no barrier to fraud through theft of credit information, as such it is our belief that the current design, in most 
cases, already violates G.S.2. by facilitating easy access to allow installation of these fraudulent card reading 
devices.  
 
Manufacturers of these devices may argue that the cost to make the necessary upgrades will be prohibitive. 
This item is not intended to be retroactive and the cost of the additional security measures will be universal 
and not place any manufacturer at a competitive disadvantage. Several manufacturers of electronic security 
systems designed for retail motor fuel dispensers have products available and at least three new manufacturers 
of low cost systems have recently come into the marketplace (at least one of them is working with OEM 
manufacturers and the security systems are being integrated into newly manufactured dispensers). 

 
At the 2018 NCWM Interim Meeting, the S&T Committee heard comments both in favor or and in opposition to the 
proposal.  The Committee agreed to recommend giving this item an “Assigned” status and requested the formation of 
a Task Group (TG).  At the 2018 NCWM Annual Meeting, Mr. Hal Prince (FL), Chairman of the TG reported the 
following to the Committee, noting work is ongoing and the TG has been meeting bi-weekly since May 2018: 
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1. Is this a weights and measures issue that NCWM should take on?    

2. If so, does weights and measures have the authority to require manufacturers and users of commercial 
weighing and measuring equipment to take whatever steps needed to ensure such equipment prevents 
unauthorized access to nonmetrological changes to the equipment?  

Mr. Prince further reported members of the TG were recently surveyed and asked these questions, but results are not 
yet available.  It is hoped more information will be available to report at the next (2019) NCWM Interim Meeting.  

Mr. Prince also stated that more members and stakeholders are needed for the TG.  Members of the TG believe that 
Weights and Measures needs an educational component, e.g., an outreach program set up for law enforcement and 
consumers and perhaps a “best practice guide” developed. 

For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A27 in the S&T Committee’s 2018 Interim Report found at:   
http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf 
 
Discussion: Sector Chairman, Michael Keilty, introduced this item, pointing out that the S&T Committee has assigned 
a Task Group with the charge of reviewing the proposal initially presented to the S&T Committee along with 
comments received on the proposal thus far.  Discussion by the Sector included the following points: 

• While acknowledging that weights and measures officials and service personnel might play a role in helping 
to address the problem of skimmers in RMFDs, multiple Sector members observed that the authority to 
address skimmers seems to be outside of the scope of most weights and measures jurisdictions. 

• Although a thief may use an RMFD to steal credit card information, the skimmer does not typically affect 
the measurement transaction itself. 

• The use of skimmers to steal credit card information is a serious issue, one that affects more than retail motor-
fuel dispensers and one which may require a broader solution. 

• Implementing specifications to change the design of RMFDs to prevent/deter skimmer use is burdensome 
for manufacturers and costly to devices owners and, in turn, consumers.  Thieves quickly act to implement 
measures to circumvent such changes, resulting in increased costs to device owners with limited benefit. 

• Guidelines for officials to assist law enforcement agencies that do have authority over this type of fraudulent 
activity might be of use in helping to address this problem. 

• Measurement Canada’s legal metrology regulations do not go beyond the measurement process.  They do 
not get involved in the payment process. 

Decision:  The Sector made no decisions on this issue.  The Sector acknowledges and appreciates the work being 
done by the Skimmers Task Group and will look forward to the opportunity to review any recommendations from 
that group. 

 
  

http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf
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11. S&T 2018 Carryover Item LPG-3:  S.2.5. Zero-Set-Back Interlock, Stationary and Vehicle-
Mounted Meters, Electronic 

Source:  Maryland (2018) 
 
Purpose: To align the LPG code with the VTM code for electronic registers/indicators used in stationary and 
mobile applications. 
 
Item under Consideration: See Appendix F to this Agenda. 

Background:  This specification has been in place for VTMs for many years.  Its purpose is to prevent a second party 
from being charged for product delivered to the first party.  However, there is no requirement for interlocks in the 
LPG Code, other than the requirement added in 2016 for stationary retail motor fuel devices.  Currently, the only 
protection is provided by two User Requirements paragraphs, UR.2.5. Ticket in Printing Device, which prohibits the 
“riding of tickets” (having a ticket in the printer while the vehicle is moving from one location to another) and UR.2.1. 
Return of Indication and Recording Element to Zero, which requires the indications to be set to zero before a delivery.  
Both requirements are extremely difficult, if not impossible to enforce where printers are frequently mounted in the 
cab of the vehicle and are not visible to an observer outside the vehicle.  In addition, electronic registers used in 
stationary applications shall not be exempt from this requirement due to the possibility of a second party being charged 
for product delivered to the first party in this scenario as well. 

This requirement for electronic indicators already exists in the VTM Code and being as the majority of electronic 
registers are used in both applications, I cannot see any objections as to why this requirement should be added to the 
LPG and Anhydrous Ammonia Liquid-Measuring Device Code. 
 
During the 2018 NCWM Interim Meeting, the Committee received multiple comments in support of this item, 
including comments from NIST OWM suggesting some modifications adjustments to the proposed language. Based 
on comments received, the Committee felt nonretroactive date is needed before advancing the item to a “Voting” 
status and changed the status to “Developing” pending agreement on an effective date.  The Committee did not invite 
comments from other than the submitter at the 2018 Annual Meeting.  No updates were provided. 

During the Committee’s work session, members of the Committee felt that the nonretroactive date needed to be 
included before the item could be advanced to a “Voting” status. The Committee elected to maintain the item on its 
agenda as “Developing” pending agreement of an effective date. 
 
The Committee did not take comments during open hearings on Developing items at the 2018 NCWM Annual Meeting 
except to grant the submitter of a Developing item (or block of Developing items) an opportunity to provide an update 
on the progress made to further develop the item(s) since the 2018 NCWM Interim Meeting.  There were no comments 
or updates provided on this item by the submitter at the Annual meeting. 

For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A51 in the S&T Committee’s 2018 Interim Report found at:   
http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf 
 
Discussion/Decision:  The Sector only briefly discussed this item and made no decisions or recommendations.  
While this requirement has been in place for VTMs for some time, some Sector members questioned what the 
impact might be on LPG systems and whether or not they are able to readily comply at present.  Should the item 
progress, the submitter should consider specifying a nonretroactive date. 

 
  

http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf
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12. S&T 2018 Carryover Item LPG-5:  N.4.1.2. Repeatability Tests and N.4.2.4. Repeatability Tests 
for Type Evaluation 

Source:  Ross Andersen, Retired (2017) 
 
Purpose:  To address differences between Handbook44 and Publication 14 practices for repeatability testing. 

Item under Consideration:  See Appendix F to this Agenda.  This version of the Item Under Consideration reflects 
changes proposed by the submitter following the July 2018 NCWM Annual Meeting. 

Background:  The proposal is aimed to correct a number of areas of confusion. First, the inclusion of repeatability in 
the N.4.1. series indicates that repeatability is to be run at normal flow rates. There was some confusion if this was the 
actual intent when these sections were added to HB44 in multiple codes.  Running the tests only at Normal flow rates 
is consistently how the test was typically performed in the field.  The amendment to N.4.1.2. was to clarify this 
explicitly for field tests and type evaluation tests.  

A new paragraph was proposed because NTEP has required repeatability on tests over the entire range of flow rates 
conducted under controlled conditions during type evaluation testing. This means anywhere between rated maximum 
and minimum flow rates. The proposed code addition would have formalized and legitimized what has been done for 
a long time. 

Another question arose whether gross or net results could be used in repeatability tests?  Obviously, you can’t compare 
net to gross but you can compare three consecutive gross or three consecutive net results. The tolerance paragraph in 
the LPG Code specifies the tolerance does not apply to the test of the compensator. Also, the practice in HB44 is to 
test one variable at a time to the extent possible, the revision clarifies that repeatability is addressed to gross meter 
performance only. This can be through deactivating the ATC or just using gross values where both gross and net are 
available from the same test. 

The submitter provided proposed changes with the goal of clarifying and maintaining the status quo as the code is 
presently written.  Following the July 2018 Annual Meeting, the submitter submitted a revised version of the Item 
Under Consideration in response to comments received on the item.  The proposal outlined in the Item Under 
Consideration reflects the updated version provided by the submitter.   The submitter provided additional analysis and 
rationale for the updates made to the original proposal as outlined below. 

In the original proposal (carried as developing item LPG-5 in 2018 L&R Report), the intent was to address only the 
LPG code and preserve the status quo based on what presently appears in the Handbook. It was understood that the 
decisions on this item would set precedents affecting all LMD codes that contained a repeatability test. After 
discussion at the 2018 Interim and Annual Meetings, with various Meter Manufacturers, with OWM, and with other 
interested parties, the original proposal is being amended. The questions being posed have been broadened to include 
all LMD codes. The issues in this revision can now be expressed through the following questions: 

1. Should the repeatability test be conducted net (compensated) or gross (uncompensated)? Or possibly, are both 
allowed provided all test results are from the same mode of operation? 

Response to Issue 1.  

In developing this item, I heard comments agreeing with the original proposal to use only gross results and 
comments differing in that either gross or net should be accepted provided all results are from the same mode. 
The tolerance paragraph in the LPG/NH4 code indicates the test does not apply to the test of the ATC system. It 
can be argued that the ATC system already has a performance requirement in T.4., requiring agreement between 
net and gross, i.e. compensated and uncompensated results. This tolerance reads much like the T.3. paragraph. 
Also, Handbook 44 precedent tends to support performing the tests in gross mode only. That precedent implies 
that in testing one component or variable, you attempt to hold all other components or variables constant. The 
revised proposal retains the limitation of performing the test using gross results (uncompensated).  
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In those codes where different device applications are sometimes gross and sometimes net, it will be necessary to 
specify using gross results, if the device has ATC capability. It is proposed to add the following text in the note 
paragraph specifying the repeatability test. “For devices equipped with an automatic temperature compensator, 
the test results shall be based on uncompensated (gross) volume, i.e. with the temperature compensator 
deactivated.” (or equivalent wording) In the LPG/NH4 code this change renders the extra wording in T.3. 
unnecessary, i.e. that the tolerance does not apply to ATC. 

2. Should the repeatability test be a normal test as presently presented in the Code? That is, is the test limited to flow 
rates within the range of normal tests? Note that the repeatability test now appears in the Normal Test section in 
every affected HB44 LMD Code, Sections 3.30, through 3.39. The table below shows the history of the related 
sections. 

Code Note Paragraph Tolerance Paragraph 

3.30. LMD N.4.1.2. (Added 2001) T.3. (Added 1992) (Amended 2001 and 2002) 

3.31. VTM N.4.1.2. (Added 2001) T.3. (Added 1992) (Amended 2001 and 2002) 

3.32. LPG/NH4 N.4.1.2. (Added 2001) T.3. (Added 1992) (Amended 1997 and 2001) 

3.33. Vapor N.4.1.2. (Added 2002) T.3. (Added 2002) 

3.34. Cryogenic N.5.1. (Added 2001) T.4. (Added 2001) 

3.35. Milk N.4.1.1. (Added 2002) T.3. (Added 2002) 

3.36. Water N.4.1.1. (Added 2002) T.1.1. (Added 2002) (Amended 2010) 

3.37. Mass Flow N.6.1.1. (Added 2001) T.3. (Amended 1992, 1994, and 2001) 

3.38. CO2 N.4.1.1. (Added 2002) T.2.1. (Added 2002) 

3.39. Hydrogen N.6.1.1. (Tentative Code 2010) T.3. (Tentative Code 2010) 

 

Response to Issue 2. 

Overwhelming support has emerged for the proposition that repeatability tests may be performed at any flow rate 
within the legitimate operating range of the device. To accomplish this, the Note paragraph on repeatability tests must 
be removed from the Normal Test section of each Code and placed in its own section. In the proposed wording below, 
the repeatability Note was simply moved to the next available number under Testing Procedures in each Code. For 
example, in 3.30. LMD Code, note N.4.1.2. is proposed to be renumbered N.4.6. This results in the sequence N.4.1. 
Normal tests, N.4.2. Special Tests, N.4.3. Money-Value Computation Tests, N.4.4. Pour and Drain Times, N.4.5. 
Temperature Correction on Wholesale Meters, and N.4.6. Repeatability Tests. NIST OWM has suggested inserting it 
after Special Tests and renumbering N.4.3. to N.4.5. Either way accomplishes the same end. Adding at the end of the 
list may cause less disruption. 

However, removing repeatability from the special tests now leaves the issue of flow rates for conducting the test 
unstated. I suggest we need to add a statement to each Note as follows: “When conducting the tests, the flow rates 
shall be within the minimum and maximum discharge rates as marked by the manufacturer.” However, some codes 
use different terminology and in some cases minimum and maximum discharge rates are not marked like RMFD’s. 
For these cases I propose to add an additional statement regarding minimum discharge rates and maximum discharge 
rates as appropriate to that code. 
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3. If the test may only be performed as a normal test in Issue 2, how do we legitimize the NTEP policy of applying 
the tolerance to repeatability tests at special test flow rates? Based on the response to Issue 2, this will be a moot 
issue and can be dropped moving forward. 

For full details on this issue, including the submitter’s justification and recommendations and other background 
information, please see Appendix A, Page S&T – A59 in the S&T Committee’s 2018 Interim Report found at:   
http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf 
 
Discussion:  Sector Chairman, Michael Keilty, introduced this item, after which Tina Butcher (NIST OWM) provided 
an overview of the issue as outlined above at in the S&T Committee’s Report.  She also noted the following points: 

• The General Code specifies that a device must be capable of repeating its indications within applicable 
tolerances under any condition of normal use. 

• Most HB 44 measuring codes were modified to include a tighter tolerance for repeatability after inspectors 
reported finding metering systems that used the full range of the tolerance for multiple tests run under the 
same conditions.  These metering systems were likely in need of repairs, but met the tolerance. 

• Repeatability tolerances are based on 40% of the absolute value of the maintenance tolerance.  Thus, testing 
is always based on the relative tolerance for the rate of flow at which the device is being tested.  For example, 
for tests run at slower flow rates, most (though not all) metering systems are allowed a larger tolerance and 
the repeatability tolerance is based on that. 

• There was no evidence in reviews of past NCWM S&T Committee reports that the current repeatability 
requirements were intended to be limited on only normal tests nor that the requirement was intentionally 
located under the “Normal Tests” section. 

• Past Measuring Sector summaries in which the HB 44 requirements were discussed also do not reflect any 
intention to limit repeatability testing to only normal tests. 

Discussion by the Sector included the following points: 

• The tolerances currently specified in HB 44 apply across all flow rates. 

• A meter must meet accuracy requirements at any flow rate within the limitations marked on the meter. 

• The proposed changes will not affect what is being done in NTEP.  NTEP has been verifying meters across 
their entire rated range of flow since the program began. 

• A meter needs to be capable of repeating its indications at any condition of normal use, provided it is within 
the marked flow range of the meter. 

• For a device equipped with an automatic temperature compensating system (ATCS), the ATCS needs to be 
deactivated when conducting a repeatability test. 

Decision:   The Sector made no decisions on this issue; however, the Sector confirmed that the current NTEP policy 
of conducting repeatability testing at all flow rates across the rated range of the meter is appropriate and a meter 
must be capable of meeting repeatability tolerances for repeated, consecutive tests at a given flow rate.  Comments 
expressed general support of the proposed changes and indicated the recommendations are reasonable. 

  

http://www.ncwm.net/_resources/e30d:p74t7a-2qg/files/76035627zccf278df/_fn/4-ST-Web.pdf
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13. S&T 2019 - New Proposal – Section 3.30 LMD Code - Airport Refueling Systems 

Source: G. Diane Lee and Tina Butcher (NIST OWM) 

Purpose: Modify the Liquid Measuring Devices Code to address self-service airport fueling dispensing 
systems equipped with a primary analog indicator and a separate card activated console with a printer that are used to 
fuel multiple tanks on aircrafts.   

Item Under Consideration/Background: See corresponding NCWM Form 15 in Appendix H to this Agenda. 

Discussion:  Sector Chairman, Michael Keilty, introduced this item and Tina Butcher (NIST OWM, submitter of the 
item to the S&T Agenda) explained its background and origin.  Mrs. Butcher noted that a number of airport refueling 
systems which were installed as part of a program to enhance air safety by providing additional fueling points.  
Unfortunately, weights and measures jurisdictions were not consulted prior to installation and, because installers were 
apparently unfamiliar with legal metrology requirements, these systems fail to meet requirements for agreement of 
indications.  The Sector had limited discussion of this issue.  Comments included the following: 

Other retail motor-fuel systems are required to meet agreement of indications requirements.  Exempting these systems 
is not fair and puts companies whose products meet the requirements at a competitive disadvantage. 

Weights and measures agencies with such systems in their jurisdiction might consider low-/no-cost options to help 
ensure agreement requirements are met while preventing the installation of future systems that do not meet 
requirements. 

Decision:  The Sector discussed the proposed item to address airport refuelers and agreed to offer the following 
suggestions/observations to assist the S&T Committee in its deliberations on this item. 

• The Sector acknowledges this is proposed as a Developing Item; however, the Sector does not believe 
modifications to provide an exemption for requirements on agreement of indications to these systems are 
appropriate and this item should be withdrawn from the S&T Committee’s agenda.  The Sector views this 
as an enforcement issue. 

• Numerous other retail motor-fuel applications have been required to comply and have complied for many 
years with requirements for agreement of indications.  To allow such exceptions would put manufacturers 
of retail motor-fuel systems which currently comply (and which compete with those used in airport 
refueling applications) at a competitive disadvantage.  Additionally, the lack of agreement of indications 
could cause customer confusion (as has already been evidenced by the reported complaint) and possibly 
create a safety concern. 

• The regulatory agency should work with the community to educate them and help ensure future systems 
meet all HB 44 requirements. 

• There would seem to be some low-cost options which could be used by the regulatory jurisdiction for 
addressing these systems and ensure agreement requirements are met.  For example, posting signage 
instructing the consumer/operator not to reset the indications during a delivery. 

 
  



2018 NTEP Measuring Sector 
Summary-Final-11-20-18 

Page 33 of 40 

14. S&T 2019 – New Proposal – Section 3.30 LMD Code - Recognition of Diesel Exhaust Fluid 
(DEF) and Other Products 

Source: G. Diane Lee and Tina Butcher (NIST OWM) 

Purpose: Modify the Liquid Measuring Devices Code to adequately address requirements for retail liquid 
measuring devices that measure DEF and other products. 

Item Under Consideration/Background: See corresponding NCWM Form 15 in Appendix H to this Agenda. 
 
Discussion:  Sector Chairman, Michael Keilty, introduced this item and Tina Butcher (NIST OWM, submitter of the 
item to the S&T Agenda) explained its background and origin noting that it was called to OWM’s attention that the 
LMD Code does not adequately address DEF and may not adequately address other liquids.  Discussion by the Sector 
included the following points: 

• If the proposed deletion of “including liquid fuels and lubricants” is struck from the Application Section A.1. 
General, as shown below it seems that part A.1.(b) (which spells out specific product types for wholesale 
meter applications) is unnecessary. 

A.1. General. – This code applies to: 
 

(a) devices used for the measurement of liquids, including liquid fuels and lubricants, and 
(b) wholesale devices used for the measurement and delivery of agri-chemical liquids such as 

fertilizers, feeds, herbicides, pesticides, insecticides, fungicides, and defoliants. 
(Added 1985) 

 
• There are other liquid types such as systems that dispense windshield washer fluid that are covered by the 

LMD code. 

• The Sector agreed that the use of the term “including” in A.1.(a) makes it clear that the LMD Code is not 
limited to covering  

• Multiple Sector members expressed discomfort with modifying the code to change “retail motor-fuel 
dispensers” to “retail devices.” 

• In past discussions over the years, NCWM S&T Committee has attempted to avoid creating “laundry lists” 
of products or applications.  In this instance, however, the Sector preferred specifying DEF, not knowing 
what implications the broader reference to “retail devices” might create.  

• No changes had been proposed to Paragraph S.1.2.1. Retail-Motor-Fuel Devices to address units for DEF 
systems.  This may have been an oversight in the proposal. 

Decision:  The Sector discussed the proposed changes to NIST HB 44 to address DEF and agreed to offer the 
following suggestions/observations to assist the S&T Committee in its deliberations on this item. 

• The Sector acknowledged DEF measuring systems are covered under the Liquid-Measuring Devices Code 
as are other liquid-measuring systems such as those dispensing windshield washer fluid. 
 

• The current wording of A.1.(a) is not currently limiting, though changes might be made to make that clear.  
If the phrase “including liquid fuels and lubricants” is struck from the Application Section A.1., then 
A.1.(b) may become unnecessary and the Committee may wish to consider striking it. 

 
• The Sector acknowledged changes to HB 44 to better address DEF appear to be needed.  Some Sector 

members recommend, rather than using the broad reference to “retail devices” (or a similar reference), 
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that the modifications specifically reference “DEF” to avoid creating an unintentional conflict with other 
applications. 

 

15. S&T 2019 – New Proposal – Section 3.37. Mass Flow Meters Code – Location of Marking 
Information, RMFDs 

Source: Juana Williams (NIST OWM) 

Purpose:  Extend the NIST Handbook 44 Mass Flow Meters Code provision allowing the use of a key or tool for 
accessing internal required markings for liquid retail motor-fuel dispensers to include retail motor-fuel dispensers 
delivering compressed gases. 

Item Under Consideration/Background: See corresponding NCWM Form 15 in Appendix H to this Agenda. 

Discussion:  Sector Chairman, Michael Keilty, and Technical Advisor, Tina Butcher, noted that Items 15, 16, and 17 
on the Sector’s agenda address S&T Committee agenda items that are largely “housekeeping” in nature and briefly 
described the purpose of each.  These items are intended to clean up inconsistencies and errors in H44 and/or align 
requirements among various measuring codes. 

Decision:  The Sector made no decisions on this issue, acknowledging this is primarily a housekeeping item on the 
S&T Committee’s agenda intended to align requirements in the Mass Flow Meters (MFMs) Code with other 
measuring codes and afford MFMs with the same provisions for accessing G-S.1. Identification Information as 
other measuring systems. 

16. S&T 2019 – New Proposal – Block – Mass Flow Meters Code; Hydrogen Gas Measuring 
Devices Code; and Electric Vehicle Refueling Code – Addition of Timeout Requirements 

Source: Juana Williams (NIST OWM) 

Purpose: To prevent the facilitation of fraud on a vehicle fueling system equipped with the capability for 
authorization of a transaction by a credit card, debit card, or cash. 

Item Under Consideration/Background: See corresponding NCWM Form 15 in Appendix H to this Agenda. 

Discussion:  Sector Chairman, Michael Keilty, and Technical Advisor, Tina Butcher, noted that Items 15, 16, and 17 
on the Sector’s agenda address S&T Committee agenda items that are largely “housekeeping” in nature and briefly 
described the purpose of each.  These items are intended to clean up inconsistencies and errors in H44 and/or align 
requirements among various measuring codes. 

Decision:  The Sector made no decisions on this issue, acknowledging this is primarily a housekeeping item on the 
S&T Committee’s agenda intended to align requirements in the Mass Flow Meters (MFMs) Code; Hydrogen Gas- 
Measuring Devices; and Electric Vehicle Fueling Systems Code with other measuring codes and include consistent 
requirements for “timeout” of credit card authorizations. 

17. S&T 2019 – New Proposal – Section 3.37. Mass Flow Meters Code – Deletion of “GLE” and 
Addition of DGE Maximum Quantity Division 

Source: Juana Williams (NIST OWM) 

Purpose: Delete the reference to “gasoline liter equivalent (GLE)” since that term that was removed from all 
Mass Flow Meters Code requirements in 2016.  Clarify and limit the maximum value of the quantity division for 
indicated and recorded deliveries in the diesel gallon equivalent (DGE) to an increment of 0.001.   
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Item Under Consideration/Background:  See corresponding NCWM Form 15 in Appendix H to this Agenda. 

Discussion:  Sector Chairman, Michael Keilty, and Technical Advisor, Tina Butcher, noted that Items 15, 16, and 17 
on the Sector’s agenda address S&T Committee agenda items that are largely “housekeeping” in nature and briefly 
described the purpose of each.  These items are intended to clean up inconsistencies and errors in H44 and align 
requirements among various measuring codes. 

Discussion:  Sector Chairman, Michael Keilty, and Technical Advisor, Tina Butcher, noted that Items 15, 16, and 17 
on the Sector’s agenda address S&T Committee agenda items that are largely “housekeeping” in nature and briefly 
described the purpose of each.  These items are intended to clean up inconsistencies and errors in H44 and/or align 
requirements among various measuring codes. 

Decision:  The Sector made no decisions on this issue, acknowledging this is primarily a housekeeping item on the 
S&T Committee’s agenda intended address points that were overlooked when the new unit of “DGE” was added 
in 2016.  The proposal referenced in this agenda item, Item 17, is intended to eliminate a reference to “GLE” 
(which was inadvertently omitted when the term was deleted from HB44 in 2016) and to specify maximum quantity 
divisions for DGE consistent with those for other equivalent units (the addition of which was overlooked when this 
new term was added). 
 

18. S&T 2019 – New Proposal – Section 3.40 Electric Vehicle Fueling Systems Code - Definition - 
Power Factor 

Source: Tina Butcher (NIST OWM) 

Purpose: To simplify the definition for “Power Factor” currently included in NIST Handbook 44 (HB44) 
Section 3.40. Electric Vehicle Fueling Systems – Tentative Code.  To align the current HB 44 definition with a 
definition included in a proposal to adopt a “Method of Sale” requirement for electric watt hour meters that is currently 
under consideration by the NCWM Laws & Regulations Committee. 

Item Under Consideration/Background:  See corresponding NCWM Form 15 in Appendix H to this Agenda. 

Discussion/Decision:  Sector Chairman, Michael Keilty, and Technical Advisor, Tina Butcher, pointed out this 
item is intended to align the definition for “power factor” in HB 44 for Electric Vehicle Fueling Systems with one 
being proposed for inclusion in NIST HB 130 for sales of electricity through electric watthour meter.  Given the 
definition in the L&R proposal was developed by the NIST USNWG on Electric Vehicle Fueling and Submetering, 
the proposal on the S&T Committee’s agenda is viewed as largely “housekeeping.”  The Sector did not discuss this 
proposal beyond acknowledging its purpose and made no decision on this item. 
 

19. Meeting Location and Date of 2019 Measuring Sector Meeting 

Background:  This Item is included on the Sector’s agenda to apprise Sector members of arrangements for the 2019 
Sector meeting. 

At its 2017 meeting, the Sector concluded most Sector members prefer not to hold the meeting in conjunction with a 
regional association meeting and, in particular, want to avoid holding it over a weekend.  The Sector identified the 
following possible destinations for future meetings to recommend to the NCWM BOD: 

• Atlanta, GA 
• Baltimore/Annapolis, MD 
• Columbus, OH 
• Denver, CO (different hotel than before) 
• Fort Wayne, IN 
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• Indianapolis, IN 
• Jacksonville, FL 
• Orlando, FL 

 
In June 2018, NTEP Director, Jim Truex polled the Sector on potential locations and dates for the 2019 Sector 
Meeting.  Based upon the results of that poll, the meeting will be held September 24 – 26, 2019 in Denver, CO as 
follows: 

Meeting Location: 

Holiday Inn & Suites 
6900 Tower Road 
Denver, CO 80249 
(303) 574-1300 

Dates: 
Tuesday, 9/24/19:   8 am – 5 pm 
Wednesday, 9/25/19:   8 am – 5 pm 
Thursday, 9/26/19:   8 am – 5 pm 

 
Final meeting and lodging details will be provided closer to the 2019 meeting. 

Discussion:  NTEP Director, Jim Truex, reviewed the date and location selected for the 2019 NTEP Measuring Sector 
Meeting and noted the following: 

• The 2019 meeting will be held jointly with the Software Sector. 

• The dates and location for the meeting were selected based on results of a poll of Measuring Sector members. 

• As of the current time, there will NOT be a separate NTEP Measuring Laboratories meeting held in 
conjunction with the Sector meeting.  The NTEP Laboratories are holding a special meeting in the spring to 
review and receive hands-on training regarding the use of master meters in CNG testing. 

• There is a possibility that the Measuring Sector will NOT meet with the Software Sector on Thursday, 
9/26/18. 

• The Software Sector will be proposing they assume responsibilities for all areas of NCWM Pub 14 that 
address software.  This includes relevant sections of the Liquid-Measuring Devices Checklist and other 
measuring-related checklists.  The timeline and scope of this proposal has not yet been identified. 

• The Measuring Sector has not accepted a lot of what the Software Sector has proposed for inclusion in Pub 
14.  The BOD/NTEP may take over certain sections and assign responsi9bility to the Software Sector. 

Decision:  The Sector was not asked to make any decisions on this item.  The item was included as an information 
item on the Sector’s agenda to apprise members of the dates and location of the 2019 Sector meeting and share 
information regarding a proposal being considered by the NCWM BOD for the Software Sector to assume 
responsibility for all portions of NCWM Pub 14 addressing software related requirements and issues. 
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Agenda Items Added During the Sector Meeting 

The following items were added to the agenda and discussed by the Sector after the Sector had completed its review 
of previously planned agenda items. 

20. Magnetic Flow Meters 

Source: NTEP Measuring Laboratories 

Item Under Consideration/Background:  This item was added to the Sector’s agenda during the meeting after the 
Sector completed its review of scheduled agenda items.  The purpose of this item was to provide guidance to the NTEP 
laboratories and manufacturers regarding procedures and policies to apply during testing of magnetic flow meters. 

During the NTEP Evaluating Laboratories meeting just prior to the 2018 NTEP Measuring Sector Meeting, one of the 
laboratories reported receiving an assignment for a magnetic flow meter for measuring milk.  The NTEP Evaluating 
Laboratories discussed the need for guidance on test procedures and permanence criteria for these meters.  The 
laboratories suggest adding to the existing NTEP criteria for positive displacement meter.  The laboratories would 
have preferred to use the criteria for mass flow meters since that criteria seems more broadly applicable; however, the 
criteria for MFMs reference a 10:1 turndown ratio for the minimum to maximum rated flow. 

Discussion:  To address magnetic flow meters, the NTEP Evaluation Laboratories propose modifications to NCWM 
Publication 14, Part D Initial Evaluation and Permanence Tests for Wholesale Positive Displacement (PD) Meters 
found on Page LMD-115 in the Field Evaluation and Permanence Tests for Metering Systems portion of the Liquid-
Measuring Devices Checklist.  The Sector reviewed a marked-up copy of Part D with the laboratories’ 
recommendations.  Discussion points included the following: 

• NTEP might consider that OIML R117 does not specify endurance tests for these meters. 

• One of the evaluating laboratories reported having tested mass flow meters and sonic meters and finding 
failures after the permanence period.  Without additional experience to demonstrate otherwise, this lab and 
others are not in favor of eliminating the permanence tests. 

• For meters measuring water, there is a deviation between American Water Works Association standards and 
NIST Handbook 44. 

• One laboratory reported having observed some water meters passing the permanence tests, but others failing, 
particularly some of the ultrasonic meters. 

• Starting with the criteria in Section D seems a reasonable approach for developing criteria for magnetic flow 
meters. 

• The Sector reviewed the NTEP Laboratories’ proposed changes to Part D Initial Evaluation and Permanence 
Tests for Wholesale Positive Displacement (PD) Meters found on Page LMD-115 in the Field Evaluation 
and Permanence Tests for Metering Systems portion of the Liquid-Measuring Devices Checklist. 

• The Sector agreed it is better to create a new section in this portion of the checklist to address magnetic flow 
meters and ultrasonic meters. 

Decision:  The Sector recommends the following new section be added to the Field Evaluation and Permanence 
Tests for Metering Systems portion of the Liquid-Measuring Devices Checklist to address magnetic flow meters 
and ultrasonic meters.  The Sector recommends this section be lettered “M;” however, leaves it to the discretion of 
the NTEP Director regarding the most appropriate order in which to place this section in the checklist. 
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M. Initial Evaluation and Permanence Tests for Magnetic Flow Meters and Ultrasonic 
Meters (Other Than Vehicle-Mounted and Retail-Motor-Fuel Applications) 

The following tests are considered to be appropriate for magnetic flow meters and ultrasonic metering 
systems: 

1. For wholesale devices, four test drafts at each of five flow rates. 
1.1. “Special” tests shall include a test at or slightly above the slower of the following rates: 

1.1.1. 20% of the marked maximum discharge rate; or, 
1.1.2. The minimum discharge rate marked on the device. 

2. For retail devices: 
2.1 The minimum number of tests for the meter will include the following: 

• Five tests at the fast flow rate 
• Three tests at a midrange flow rate 
• Five tests at the slow flow rate 

 The meters must perform within acceptance tolerance. 
 Repeatability - Tests for repeatability shall include a minimum of three consecutive test drafts of 

approximately the same size and be conducted under controlled conditions where variations in factors, 
such as temperature, pressure, and flow rate, are reduced to the extent that they will not affect the results 
obtained. 
The range of the test results for the flow rate shall not exceed 40% of the absolute value of the 
maintenance tolerance.  The results of each test shall be within the applicable tolerance. This tolerance 
does not apply to the test of the automatic temperature compensating system. 

 In no case shall testing be performed at a flow rate less than the minimum discharge rate marked on the 
device. 

 Only one meter is required for the initial test, after which the meter will be reevaluated for permanence. 
The minimum throughput criterion for these meters is the maximum rated flow in units per minute x 
2000. 

 Following the period of use, the tests listed above are to be repeated. All results within the range of flow 
rates to be included on the Certificate of Conformance (CC) must be within the applicable tolerances. 
Extended flow range testing performed at the manufacturer's discretion may be included on the CC 
provided the results are within the acceptable tolerances. 

 

21. Vapor Elimination on LPG Retail Motor-Fuel Dispensers 

Source: Robin Parsons (Parafour Innovations) 

Item Under Consideration/Background:    This item was added to the Sector’s agenda during the meeting after the 
Sector completed its review of scheduled agenda items.  There are retail motor-fuel dispensers dispensing LPG which 
utilize mass flow meters.  Since they use MFMs, these devices are covered under the MFM Code rather than the LPG 
& Anhydrous Ammonia Liquid-Measuring Devices Code.  The submitter is encountering systems in which a vapor 
eliminator is not being included in these systems.  He questioned whether or not a physical vapor eliminator needs to 
be included; if there are other means that are actually effective; and how does a service company or regulator evaluate 
the effectiveness of a system (either with a vapor eliminator or with “other effective means”) to eliminate vapor. 

Discussion:  Discussion points included the following: 

• There is a difference between requirements for air/vapor elimination in Section 3.32. LPG & NH3 LMD 
Code and Section 3.37. MFM Code.  The LPG Code specifies provisions must be made to prevent the 
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“passage” of air/vapor through the meter; the MFM code specifies that provision must be made to prevent 
“measurement” of air/vapor. 

• Most measuring codes recognize that “other effective means” can be provided than a conventional air/vapor 
eliminator.   Examples of these other means are documented in past NCWM S&T Committee reports.  In 
such cases the task of verifying that either option is “effective” falls to the regulator. 

• There is a test procedure to verify the effectiveness of an air eliminator or “other effective means” for some 
types of devices, such as that used when testing a vehicle-tank meter and conducting a product depletion test. 

• There isn’t always a practical way to verify the effectiveness of an air eliminator or “other effective means” 
(particularly for products such as LPG which are under pressure) and/or there are no clear guidelines for 
officials to follow in validating these alternatives. 

• Parafour Innovations conducts a test of an air eliminator during type evaluations. 

• Current NTEP test procedures and procedures recommended in NIST Examination Procedure Outlines do 
not include a recommended test. 

• NIST is open to incorporating such a test into the EPOs if the procedure is vetted through groups such as the 
Measuring Sector, NTEP Evaluating Laboratories, and/or others who can provide input and expertise and the 
community can agree upon the method. 

Decision:  The Sector reached no decisions on this issue.  The NTEP Director noted that, if this issue involves a 
concern about a competitor’s product complying/not complying with the requirements, this should be submitted to 
the NTEP Director to investigate. 

22. Inclusion of Items on the Sector’s Agenda 

Source: Sector Chairman, Michael Keilty (Endress+Hauser Flowtec) and Sector Technical Advisor, Tina Butcher 
(NIST OWM) 

Item Under Consideration/Background:    This item was added to the Sector’s agenda during the meeting after the 
Sector completed its review of scheduled agenda items.  Sector Chairman, Michael Keilty, introduced the item, noting 
the intent is to clarify the process for submitting items to the Sector’s Agenda and noted the following: 

• Items are typically submitted through the regional weights and measures associations by submitted a “Form 
15” to the NCWM. 

• Items are designated with a status of Developing, Information, Assigned, Voting, or Withdrawn by the 
NCWM S&T Committee at the January NCWM Interim Meeting. 

• For items designated with a “D,” the Committee will generally not take comments on the item from other 
than the submitter.  Some have expressed concerns about not being able to provide input on Developing items 
while they are under development. 

• The protocol for taking comments may be reviewed by the NCWM BOD at an upcoming meeting. 

• Submitters can select the region(s) to which the item is to be submitted. 

• Submitters may not want an item to be reviewed by a Sector prior to having it viewed by one or more regional 
associations. 
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• A submitter owns the item and should have the right to make its first presentation to the community.  The 
submitter needs to identify where they want to present the item and how to move it forward. 

• A submitter may want to limit where an item is first discussed, particularly if the submitter wants to be present 
to provide history on the issue and respond to questions. 

• The form for submitting items to the Sector’s agenda is a bit different from the Form 15 and doesn’t include 
any reference to regions. 

Discussion:  Discussion points and comments included the following: 

• Prior to including a new item submitted via a Form 15 on the Sector’s agenda, the submitter should be 
specifically asked if it is desirable to do so. 

• The Sector’s agenda has historically included items which are on the current S&T Committee Agenda that 
may be of relevance to Sector members or for which Sector members’ expertise may be of assistance to the 
S&T Committee.  These items were relegated to an “As Time Permits” section of the agenda in recognition 
that the charge of the Sector is to address NTEP-related issues, not develop HB 44 issues.  Segregating the 
agenda in this way allowed for the Sector to address its business and, should time permit, address additional 
items; Sector members who did not want to spend time reviewing these items could choose to leave the 
meeting at the conclusion of the Sector’s business.  This practice also alerted Sector members to items with 
possible impact to their organizations.  

• Does the Sector still want an “As Time Permits” section of the agenda? 

• Rather than including all S&T items that are possibly relevant to the Sector on the Sector Agenda, only items 
for which the S&T Committee specifically asks for assistance should be included. 

• Some Sector members expressed appreciation of hearing about relevant S&T items and discussing them.  The 
process is valuable in helping members understand an item and makes them more aware of issues that might 
impact their organizations. 

• Sector members acknowledged that the S&T Committee values the input from the Sector and this also 
provides a service to the submitter in helping to fully vet a proposal. 

• Reviewing a proposal as early as possible is helpful and will provide input to the submitter that can assist in 
the item’s development. Early review may also prevent delays which might occur if the S&T Committee asks 
for Sector review upon receiving the item for the first time. 

• The expectation in terms of confidentiality is unclear.  At some point, the submitter should have an 
expectation that an item is a “public” item. 

• Some believe it’s no longer confidential once it’s submitted to the NCWM. 

Decision:  The Sector agreed to continue including an “As Time Permits” section on its agenda.  The Sector agreed 
that having the opportunity to review relevant items on the S&T Agenda is beneficial when time permits.  Items 
from the S&T Committee Agenda which are “carryover items” are to be included on the Sector’s Agenda only if 
the S&T Committee specifically requests the Sector’s input on the item.  For newly submitted items that have not 
yet been reviewed by the S&T Committee at the national level, the submitter must be asked whether to include the 
item on the Sector’s agenda or makes a specific request to do so.  
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