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INTRODUCTION

The S&T Committee will address the following items in Table A during the Interim Meeting. Table A identifies the

agenda items by reference keyj, title of item, page number and the appendices by appendix designations. The headings

and subjects apply t8IST Handbook 44 Specifications, Tolerances, and Other Technical Requirements for Weighing
and Measuring Device@020Edition. The f i rst three |l etters of an itembs
Series List. The next 2 digits represent the yleaitem was introduced’he acronyms for organizations and technical
terms used throughout the agenda are identified in Table B. In some cases, background information will be provided
for an item. The fact that an item appears on the agenda doasaoit will be presented theNational Conference

on Weights and Measures (NCWM) for a vote. The Committee will review its agenda and may withdraw some items,
present some items for information meant for additional study, issue interpretations, or spedific
recommendations for change to the publications identifibaith will be presented for a vote at the Annual Meeting.

The Committee may also take up routine or miscellaneous items brought to its attention after the preparation of this
document. The Committee may decide to accept items for discussion that are not listed in this document, providing
they meet the criteria for exceptions as presented in NCWM Policy 3.1.4. HandBwoksdures to Modify
Handbooks The Committee has not determinedetiter the items presented will be Voting or Informational in nature;
these determinations will result from their deliberations at the Interim Meeting.

I €

An fAltem under Considerationo is a statement itet. propos

Suggested revisions are shownhald face print by striking—eut information to be deleted anghderlining
information to be added. Requirements that are proposed to be nonretroactive are priitethired italics

In some cases, there may be proposed changes affecting multiple model laws or regulations that share the same purpose
or proposed changes to one model law or regulation may be dependent on the adoption of proposed changes to another.

The Committee may gzop such items into fiBlocksodo to facilitate
These blocks are identified in Committeeds agenda.

All sessions are open to registered attendees of the conference. If the Committee must discuss anynigsiveshat
proprietary information or other confidential material; that portion of the session dealing with the special issue may
be closed if (1) the Chairman or, in his absence, the Chailiet approves; (2) the Executive Director is notified,;

and (3) a announcement of the closed meeting is posted on or near the door to the meeting session and at the
registration desk. If possible, the posting will be done at least a day prior to the planned closed session.

Note: It is policy to use metric units of mearement in publications; however, recommendations received by NCWM

technical committees and regional weights and measures associations have been printed in this publication as
submitted. Therefore, the report may contain references tepimahd units.
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Multiple DImension Measuring DEVICES..........cuii ittt et MDM Series
Electronic Livestock, Meat, and Poultry Evaluation Systems afBBoices.................cceevvvvvvieen. LVS Series
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Details of All Items
(In order by Reference Key)

1 GENT GENERAL CODE

2 GEN-20.1 D G-T.3. Application and Appendix Di Definitions: true value

3 NOTE At the 202ONCWMInterim Meeting the Committee agreed to remove this item from Block 2 and make it a
4  separate item. See background information under Block 2 in the Appendix section of thireulalitional details.

5 Item Under Consideration:
6 Amend NIST Handbook 445eneral Code as follows:

7 G-T.3. Application. iFe+eraneces—fAi+n—execesso6—and—tolerances f#fir
8 execess—and—to—errors—+n—defieciency—respectivel y.

9 H—A—Gae e—g j A i 0—— C A— \/ j X .I‘d#‘:‘e' ‘:1‘3‘ h e d| r
10 i -Measurement errors shall be in reference to thi
11 of all tolerance compliance. The calculation of measurement error in testing shall follow these principles:

12

13 (@) Whentolr ances in a code are expressed as tolerances

14 error shall be calculated as: Error=TrueValueiDevi ce | ndicati on. Pl us (+)

15 excesso and minus (+) errors ar e fkinm wde faisc ifier ayd .s
16 del i very. o

17

18 M)When tolerances in a code are expressed as tolera
19 underregistration, o error shall bEBrureal\Val ae .ed Rlsu
20 (+) errors ar¢ibon ewedr megiust(a) errors are fon u
21 errors may also be known as fierrors of indication
22

23 () The percent error in all cases shall be calculated as: Error% = Error / True Value * 100

24 Example: if the error is +1 g and the true value i00 g, the error% is +1 %

25 (Also see AppendiD, Definitions.)

26 (Amended 20XX)

27 And amend Appendix D Definitions as follows:

28  True Value.l A value representing the quantity of a reference used in evaluating tolerance compliance, which is
29 obtained using presibed, traceable standards and a prescribed test proceztfimengd by an authorized person.

30  The true value is expressed without uncertainty and is considered to have no error. The true value may by assigned
31  prior to conducting the test or during thendocct of the test. Examples: When testing a scale using a test weight, the

32  true value of the test weight is typically assigned by an authorized laboratory prior to conducting the test. When
33  testing a liquid measuring device, the true value of the tefitidrassigned by the authorized inspector during the

34  conduct of the test.

35 (Added 20XX)

36  Background/Discussion: SeeBlock 2Background/Discussiothrough January 2020.

37 CWMA 2020 Interim MeetingThe S&T committee heard from numerous regulatory officiakstianing that if the

38  purpose of this item is to provide clarity, it seems to provide more confusion. We feel this item is not a necessary
39  addition to the handbook, and recommend this item be withdrawn.
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Additional letters, presentations and data may Hawee n par t of the Committeeds con
https://www.ncwm.com/publicaticf6 to review these documen

GEN-21.1 Usefor-FeeVehicle and Axle-Load Scales

Source:
NIST Office of Weights and Measures

Purpose:
Solicit inputto help develop a future proposal to amend NIST Handbook 44 to adignvdssssuch avehicles scales
that provide axle weighter a fee

Item Under Consideration:
To be developed for either the General Code, Scales Code, or both

PreviousAction:
T NA

Original Justification:

The purpose ofcreating this new developing item is to solicit Input from the weights and measures enforcement
community and affected stakeholders to help develop a future proposal to amend NIST Handbook 44 to address the
following concern:

NIST Handbook 44 does notquide sufficient detail to address the predominant use of permanently installed axle
load scales, mulgplatform vehicle scale systems, and, perhaps to a lesser extentpdatfgiam vehicle scales in the
weighing of axle and axlegroup loads of vehickefor a fee. This leaves open the question of whether or not NIST
Handbook 44 was intended to apply to scales used for this purpose (although we think most would agree that it should)
and if so, to what extent are requirements intended to apply

States & inconsistent in their inspection of these devices and systems, especially with respect to their use in
determining total vehicle weight from the summation of the different axid axlegroup loads. Such application

of these scales satisfies an impottneed. Truck drivers and many of the companies that employ them, rely on their
accuracy to determine whether or not loads to be transported have been distributed properly over the different axles
and axle groups of the truck to know whether or notviifeicle complies with federal and state legal load limits in

effect. The intended purpose of state and federal loading limits is to ensure the safe transport of loads over roadways
and minimize pavement damage.

Modifications may be necessary to Generall€Paragraph@.1. Application. Modifications and/or additions may
also be necessary to the Scales Code, including modifications to paragraphs such as UR.3B3a8in{gaicle
Weighing and possibly other sections to clarify the appropriate usessf tlevices with regard to the need to make
weighments in a single draft.

Providing itbds agreed t ha tload scades, melif@atfoon velpck scalesystemd, &ng i n st
singleplatform vehicle scales in providing axle, axioup loads and total vehicle weight of vehicles weighed for a

fee conemmeuteal dcuse of these scales then we believe,
Scales Code (and/or perhaps the General Code) needs to be amended to make clear the application of HB 44 to these
scales.

The following are some issuesficerns that will need to be addressed through possible future changes to NIST HB
44.

1 Scales Code UR.3.3 Singlzraft Weighing requires a vehicle or coupled vehicle combination to be

Acommercially weighedo o n-drat, akheul isubpae (b)sottlaid paragmaphl v a's
allows the weight of a vehicle or coupled vehicle combination to be determined by adding together the
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weights obtained while all axle and axle groups of a vehicle are resting simultaneously on more than one
scale platform.Some have questioned whether the practice of assessing a fee for the service of providing a
weight is considered commercial. Others believe this practice is already addressed by the General Code
paragraph GA.1. Application in the reference made in thatagraph to a commercial device being one that

is used for hire in determining quantities (such as weights).

Thus, the intended meaning of Acommercially weighed
note thatods part saifexdegtiondor highwayenforeemdnt spate®and sdates used for

the collection of statistical data. The exceptioes noextend to vehicle scales used to determine-axid

axle-group loads and/or total vehicle weight for a fee. This paragraph weeld to be amended to make

clear the permissible use of permanently installed vehicle scales to weigh individual axles and axle groups

(not for use in commercial transactions) for a fee when not all axles and axle groups of a truck are resting
simultaneosly on more than one platform. It might also be amended to make clear the permissible use of
permanently installed axl®ad scales to perform this same function.

Is it permissible for an axilmad scale or a vehicle scale to print a summed totalt(ital vehicle weight) of

the different axles and axlgroups of vehicles that are weighed in separate, multiple drafts? If so, disclosure

is needed on the ticket to make evident the vehicle was not weighed as a single draft and, for this reason, the
vehid eds tot al wei ght is not to be used for commerci
provided to OWM are not clearly marked to indicate the permissible use of such weights, leading to the
possibility that the weights may be in appropriatebed for trade. Additional requirements such as that

provided in other sections of the Scales Code which require specific markings on the weight tickets (to restrict

their use or call attention to how they were derived), may be necessary to ensureiappusp of the

weights obtained from these scales. For example, this might include the addition of a requirement for a
mar king such as fAthis weight is not for commerci al

The approach requirements for aldad scales and vehicle scales differ irSMI44 differ; and for good

reason. The approach requirement for da#el scales (Scales Code paragraph UR.2.6.2.) requires a straight
paved approach at each end of the scale in the same plane as the platform. The approaches (i.e., one at each
end of theplatform) are required to be the same width as the platform and of sufficient length to ensure the
level positioning of vehicles during weight determinations. The level positioning of vehicles when being
weighed is very important because previous studave shown that if any portion of the vehicle is above or
below grade of the platform when the different axles and axle groups are being weighed, the force of the load
transfers to other axle and/or axle groups of the vehicle. This transfer of farikg irekarge weighing errors

for the individual axle and axlgroups. This fact becomes a very important consideration when deciding
whether or not vehicle scales should be permitted to provide this same service. Only the first 10 feet of an
approachd a vehicle scale is required to be in the same plane as the platform, which leads to several questions
and concerns as follows:

1. Is it an appropriate use of a vehicle scale to provide such service when the approaches ofdbe scale
notprovide for the leel positioning of vehicles during weight determinations given what is known about
the transfer of the force of the load between axles and axle groups when vehicles being weighed are not
level and in the same plane as the scale platform?

2. s it an appropate use of a vehicle scale to provide such service when the approaches of tde scale
provide for the level positioning of vehicles during weight determinations? If so, under what conditions
may the scale be used for this purpose? Consider the fotjowi

a) Vehicle scale platforms range in length, some as short as 30 feet and some perhaps 70 feet or longer.
Considering these different platform lengths and the different axle configurations of the many trucks
on US roadways, what would be considered aat®ptprocedures for determining the individual
axle and axlggroup loads of those different trucks? For example, it is not possible to weigh the
tandem drive axles of a&«le tractor trailer by itself on a vehicle scale that has a platform length
shorterthan the spacing between steering axle and rear axle of the tandem drive axles of the tractor.
Should the tandem drive axles be weighed with the steering axle and then the weight of the steering
axle subtracted from the result to yield the load on theedrxles?
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b) Several US scale manufacturers offer a thnelependent platform vehicle scale system; each
independent weighing/load receiving element having its own weight display and a fourth display
that provides a summed total of the three. One U snahufacturer recently reported that the
current NTEP CC forthethrggl at f or m vehicle scale system it pr
nowhere on the NTEP cerdt bhdcatal appeangs tlse ntodr
scale NTEP haseasignated for other such systems.

Weights and measures jurisdictions have long considered the application of these systems
Acommer cial o and have been appandeaxiegrayp ldatiseasn f or u
well as total vehicle weight (i.e.,td vehicle weight from the summing of the individual axle and
axle-group loads when all can be weighed simultaneously on one or more platforms) for a fee. Not
all vehicles to be weighed on these systems, however, can fit onto them. That is, the flgstance

the front axle to the furthermost rear axle of some vehicles (e.g., vehicles that are oversized or have
spread axles) exceeds the total combined length of the three scale platforms. When this occurs,
oftentimes such vehicles are split weighed (iseighed in multiple drafts without all individual
elements resting simultaneously on one of the scale platforms when the weights are determined).
Additionally, there exists anecdotal reporting that the approaches to some of these vehicle scale
systems met the requirements for both axtead scales and vehicle scales, while others meet only

the approach requirements for vehicle scales.

When considering the use of these systems to weigh vehicles for which all axles and axle groups
are unable to fit ono the platforms and be weighed simultaneously, the following are several
guestions needing addressed:
I Is it an appropriate use of thesestgms to provide individual axle and axle group loads?
If so, should such use be restricted to only those systems in which the entrance and exit
approaches are of sufficient length to ensure the level positioning of all vehicles during
weight determinatios?
Il. Must the different values recorded by the system identify the position of the different axle
and axle groups of a vehicle?

. When total vehicle weight is also provided (from the summing of the different axle and
axle group loads) how must it be dissdal on the ticket given that paragraph UR.3.3.
prohibits vehicles from being ficommercially
V. Under what <conditions could the scal,e syste
axle-group loads, and total vehicle weidht a fee?

Given the complexity of this issue, it is likely that additional questions and issues will arise through discussion of this
developing item.

The submitter acknowledges that Some scale manufacturers may prefer there be no additional cladifitchttbto

NIST Handbook 44 to address the use of these scales and weighing systems. Future changes made to NIST Handbook
44 to address the many concerns/issues indicated in Section 17 of this form may necessitate the use of different
procedures (than ¢ise currently used) to weigh vehicles, some of which may take longer to complete. Additionally,

the discussions alone could possibly prompt jurisdictions to required changes to the weight ticket to ensure weight
values are clearly identified and desigrht

Given the variety of different vehicle axle/axle grouping configurations, it may not be practical to manufacture and

place into service scales capable of accommodating all of the possible combinations of vehicle axles/axle groupings

such that they codlbe weighed in a single draft. Therefore, there may be those supporting the use of vehicle scales

in violation of current requiremeetghiandomay veli tbej st
axle/axle group weights. That sugpcould create complexity and additional complications for enforcement of Scales

Code requiremeidr allR. ¥edich®i Welighi ng. o

The submitter requestdkveloping status for this item in 2021.
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Arguments in Favor:

Regulatory:
1

Industry:
1

Advisory:
1

Arguments Against:

Regulatory:
1

Industry:
l

Advisory:
l

Item Development:
N/A

Regional Association Comments:

WWMA 2020 Annual Meeting: The Committee heard comments from:

John Barton (NISTOWM) Not all vehicles do not fit on a single draft weighment resulting in multi draft weighments.

HB 44 requires a single draft weighment for commercial draft transaction. In addition, there is comhetlogran

axle weight is a comarcial transaction when there is a fee applied to the weighment process. NIST recommends it
is a developing item. Mr. Barton further clarified the different approach requirement between axle scales and vehicle
scales. Eric Golden (Cardinal Scales) Désad weighing sectovenhetherit was a commercial transaction. Cardinal

scale views these axle load weighments as a commercial transaction. Lou Straub (Fairbanks Scale) stated that he
wanted data on how many oversized vehicles there really are beigigeaeiOn a CAT scale printout if it is a multi

draft ticket has a statement that the weight listed are not certifiable. Steven Harrington (Oregon W&M) Axle Weight
with a fee is a commercial transaction. He stated many different axel configurationsitalelee Oregon ODOT

uses axle weight for law enforcement.

The Committee agreed to assign this item witbewveloping status with recommendation that the submitter poll
jurisdictions on whether these are commercial transactions

SWMA 2020 Annual Meetimg: During the Open Hearings the Committee heard comments from John Barton (OWM)
who stated that OWM would like the item to move forward as Developing. The issue originated from a field inspector
who witnessed a truck trying to get a weighment from a dbalewas much shorter than the truck. He stated that
many issues have arisen around the Handbooks lack of clarity such as excessively long trucks, the validity of axle
weight scales, the issue of single draft weighing vs split weighing, and whether faayéngeighment constitutes a
commercial transaction. The committee also heard from Lou Straub (Fairbanks) who stated that he agrees with Mr.
Barton, and the item should be made Developing. He stated that the Handbook does not apply to law enforcement
scaks, and that many of these scales are not used commercially. He stated that split weighing is not appropriate for
commercial transactions, but that we need to clarify this for the big pidiheecommittee also heard from Eric

Golden (Cardinal Scales) wlagrees that this item should be made developing. He also stated that split weighing can
be used if a truck is too long, but that it is not legal for trade. He questioned whether this would apply to CAT scales
or just small axle load scales, and that hielsed that charging for a weighment is a commercial transaction. The
committee also heard from Tim Chesser (Arkansas) who stated that this wassugoim Arkansas. The committee
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also heard from Hal Prince (Florida) who stated that he would like #icdtion on the definition of charging for
weighments as a commercial transaction added to the handbook. The Committee also heard from Ken Ramsburg
(Maryland) who stated that he agrees with the item being made developmental. He stated that payinignfi@nteeig

is considered a commercial transaction in Maryland. He also stated that the issue of split weighing needs to be dealt
with to protect from fraud. He stated that notice of split weighing should be required on the ticket. Lou Straub also
stated thatite Handbook does not currently require vehicle scales to have a ticket printer, nor does it have specific
recording requirements. Tim Chesser also stated that he agreed that the Handbook was behind on Recording
Requirements, and whether NIST and SMA wadddelop this. John Barton stated that NIST OWM would develop

the issue, and Russ Vires (Scale Manufacturers Association) stated that SMA would review the issue in November
and that Mettler Toledo will participate in the development of this issue.

After corsidering this item the Committee recommends the item be given Devebgiag

NEWMA 2020Interim Meeting:The Committee agrees with the body that this proposal has merit and recommends
this be a Developing Item. The submitter (NIST) described the motivation for the item and the desired results to be
achieved in development. This may require modificationstiats to the general code, scale code and possibly other
sections. Differences in the requirements for vehicle scales and axle load scales were outlined. There are requirements
for trucks traveling on public highways to obtain weights for compliance higthway weight limits and the length

of these trucks does not always allow for single draft weighments. During open hearings, the Committee heard
comments from industry and state officials defining current regulations in HB44 and current State prattices.
submitter is open to further discussion and development to address issues and.concerns

CWMA 2020 Interim Meeting:The S&T Committee received comments from both regulatory officials and industry
representatives discussing the numerous issues théethi®ias brought to light. The developer requested this item
be given a developing status. We agree with the developer and recommeridping status

BLOCK 2 ITEMS (B2) DEFINE TRUE VALUE FOR USE IN ERROR
CALCULATIONS

NOTE At the 202ONCWMInterim Meeing the committee aged that GEN-20.1, SCE20.1 and SCi20.2 shald be
removed from Block 2 and given individual consideration. The items included in thi laERCL-20.3, SCE20.4,
SCL-20.5,SCL-20.6,SCL-20.7 and SCi20.8.

Source:
RossAndersen (Retired)

Purpose:

This proposal has four parts:

1. Clarify the concepts in determining error in verification

2. Correct Code references to ensure correct reference to either e or d, as appropriate
3. Correct Code references regarding issuesaie suitability Table 8

4. Explain why e and d are not connected

B2: SCL-20.3 A S.5.4. Relationship of Minimum Load Cell Verification Interval to the Scale
Division

Item Under Consideration:
Amend NIST Handbook 44&cales Code as follows:

S.5.4. Relationship of Minimum Load Cell Verification Interval Value to the Scale Divisioh.The
relationship of the value for the minimum load oadfification scale intervalvmin, to theverification scale
division,d e, for a specific scale using National Type Evaluation Program (NTEP) certified load cells shall
comply with the following formulae where N is the number of load icedisingle independehtveighing/load
receiving element (such as hopper, railroad track, or vehicle scale weighing#cadiing elements):
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=I‘Jic
(a) < £ for scales without lever systems; and

N

® v =

= - — for scales with lever systems.
AN = (scale mitiple )

' ndependent 6 me an gecewing element not atiadndd itomdjatentelantents and with its own
A/D conversion circuitry and displayed weight.

This requirement does not apply to complete weighing/feadiving elements or scaleshich satisfy all the
following criteria:

- the complete weighiniglad-receiving element or scale has been evaluated for compliance with
T.N.8.1. Temperatunender the NTEP;

- the complete weighing/loagkceiving element or scale has received an NTEP Certificate of
Conformanceand

- the complete weighing/loagceiving element or scale is equipped with an automatic
zeratracking mechanismwhich cannot be made inopéige in the normal weighing mode. (A test
mode which permits the disabling of the automatic-zexcking mechanism is permissible,
provided the scale cannot function normally while in this mode.

[Nonretroactive as of Januard, 1994]
(Added 1993) (Amendk1996 and2016 and 20XX

B2: SCL-204 Table 3. Parameters of AccuracyClasses.

Item Under Consideration:
Amend NIST Handbook 44&cales Code as follows:
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Table 3.

Parameters for Accuracy Classes

Value of the Verification Scale Numberof Scalé Divisions (n)
Class Division ¢! — .
(d-ore) Minimum Maximum
Sl Units
I equal to or greater than 1 mg 50 000 --
I 1 to 50 mg, inclusive 100 100 000
equal to or greater than 10@g 5000 100 000
125 0.1to 2 g, inclusive 100 10 000
equal to or greater than 5 g 500 10 000
" L3 equal to or greater than 2 kg 2000 10 000
i equal to or greater than 5 g 100 1200
U.S.Customary Units
s 0.0002 Ib to 0.005 Ib, inclusive 100 10 000
0.005 oz to 0.125 oz, inclusive 100 10 000
equal to or greater than 0.01 Ib 500 10 000
equal to or greater than 0.25 oz 500 10 000
n L3 equal to orgreater than 5 Ib 2 000 10 000
I greater than 0.01 Ib 100 1200
greater than 0.25 oz 100 1200

. e . O - , I , |
scale-division-immediately-preceding-thexiliary-means. The manufacturer may design a scale such that t

verification scale division e does not be equal to the scale division d. To ensure the correct value for e i
refer to marking requirements in footnotes 3 and 4 to Table S.6.3.al &able S.6.3.b.

(Amended 20XX)

2A Class |11
than 0.01g.
(Added 1986) (Amended 2003)

scale wardg¢ridndg Foml pdod emay i pa v éehmot lesy

3 The value oé the verificationscale divisior(e) for crane and hopper (other than grain hoppecples shall be
notbeless than 0.kg (0.5Ib). The minimum number of scale divisions shall bebatess than 1000.

(Amended 20XX)

4 0n a multiple range or mutintervalscale, the number of divisions for each range independently shall not g
the maximum specified for the accurackass The number of scale divisioms, for each weighing range
determined by dividing the scale capadiy each range by the verification scale divisienfor eachrange. On
a scale system with multiple loa€ceiving elements and multiple indications, each element considered sh
independently exceed the maximum specified for the accuracy class. If the system has a summingtlired
Nmaxfor the summed indication shall not exceed the maximum specified for the accuracy class.
(Added1997)

5 The minimum number of scale divisions for a Cligdopper Scale used for weighing grain shall be 2000.

[Nonretroactive as of Januardy, 1984
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(Amended1986, 1987, 1997, 1998, 1999, 2088d 2004 _and 20XX)

B2: SCL-20.5 A Table S.6.3.aMarking Requirements, Note 3.

Item Under Consideration:

Amend NIST Handbook 44&cales Code as follows:

3. The device shall be marked with the nomicabacity. The nominal capacity shall be shown together with
d deg., 15xc0D05ky, 30% OVOL I, or capacify= 15kg, d= 0.005kg) in

t he

val ue of

a clear and conspicuous manner and be readily apparent whetng¢he reading face of the scale
indicator unlesslready apparent by the design of the device. Each scale divisionerakeght-unit
with its associated nominal capacishall be marked on multiple range or miititerval scales. In the

absence

a

separat e

mar ki

ng

of

veri fication

verification scale division e shall be equal to the value of the scale division d.

[Nonretroactive as of January, 1983] (amended?0XX)

(Amended 208 and 20XX)

B2: SCL-20.6 A T.N.1.2.Accuracy Classes and T.N.1.3. Scale Division.

Item Under Consideration:

Amend NIST Handbook 44&cales Code as follows:

T.N.1.2.Accuracy Classes. Weighing devices are divided into accuracy classes according to the number of scale

divisions (n) and the value of tiverificationscale divisiord) (e).

T.N.1.3.Scale Divisioni This Code contains references to two types atcale divisions, the verification scale

division (e) and the scale division (d) (see definitions in Appendix D:Jhe tolerance for a weighing deviceiris

the order of magnitude eélated-to-the-value-ofthe scale-division{d)-orthevalibeferifiation scale division (e)

and is generally expressed in term&ledr e. Other technical requirements may reference either the verification

scale division (e) or scale division (d) as appropriate. The values of (e) and (d) are chosen by the manufacturer

and are marked on the device pursuant to S.6.3., except that d is not used in reference to an analog device, such

as an equalarm balance, where the graduations do not correspond to units of weight.

B2: SCL-20.7 A Table 7. Maintenance Tolerances

Item Under Consideration:

Amend NIST Handbook 44&cales Code as follows:

(All values in this table are inverification scale divisions)

Table 6.

Maintenance Tolerances

Tolerance inVerification Scale Divisions

1 2 3 5
Class Test Load
I 0-50000 50001- 200000 200001+
I 0- 5000 5001- 20000 20001+
1 0- 500 501- 2 000 2001- 4000 4001+
11} 0- 50 51- 200 201- 400 401+
I L 0- 500 501- 1000 (Add 1d efor each additional 508 e or fraction thereof)
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1 B2: SCL-20.8 A Table 8. Recommended Minimum Load

2 Item Under Consideration:
3 Amend NISTHandbook 44Scales Code as follows:

Table 8.
Recommended Minimum Load

4

5 Background/Discussion:

6  These items have been assigned to ritbely formed Verification Scale Division (e) Task Grofgr further

7 development. For more information or to provide comment, please ctinaeisk group chair:

8 Mr. Doug Musick

9 Kansas Department of Agriculture
10 7855646681, doug.musick@ks.gov
11  Most scales under the Scales Code are designated by the manufacturer to have a value of e that equals d. Where e and
12  d are not equal, there has been confusion in interpreting the Scales Code since the Code was adopted in 1984 (taking
13  effect in 1986). Thisonfusion came to the forefront with the needs arising from the cannabis trade. | believe that
14  there were errors in translating OIML R76 (the basis of the current Scales Code) to HB44 format, there were key
15 issues that were lost in translation, and findliere is misunderstanding of the HB44 Code that contributed to this
16  confusion. My proposal will seek to identify the sources of confusion and offer revisions to make correction.
17  In this discussion | will be using the OIML term instrument when refergnginomplete scale or weighing system.
18 This eliminated the dual meaning of the term fAdevice. o
19 Finally, the term fiscal edo will not be aensedegib.iamalgg i nstr
20 graduations or digital divisions.

Value of Scale Division

Recommended Minimum Load

Class (d or e)* (d or e5)*
I equal to or greater than 0.061 100
Il 0.001g to 0.05g, inclusive 20
equal to or greater than 0gl1 50
1] Allx* 20

device—— Aedo must —be Scaes manafdetarers aperpermitted ta design ecd

where thevalue a verification scale division e differs from the displayed scale division d. If
marked value of e is less than the value of d, use e in interpreting the Table. In all other case
the value of d. Refer to marking requirements for d and e @aofnotes 3 and 4 to Table S.6.3.a. a
Table S.6.3.b.

(Amended 20XX)

*A minimum load of 10d e is recommended for a weight classifirearked in accordance with
statement identifying its use for special applications.

(Amended 1990jAmended 20XX)
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1. Determining Error in Verification

GEN-20.1.

In 2017, item 32007, a proposal to revise the expression of tolerances in several codes, was considered and withdrawn
by the S&T Committee. The proposal aimed to correct the missing reference in those codes to errors of overregistration
and underregistrationt hlso included a change to the definition of overregistration and underregistration that was
prompted in part to a lack of understanding of the process of verification. Many of the comments received indicated
that it was better handled through traininglditionally, the NCWM is working on the issue of alternative test methods
which directly impacts the subject of verification. In reviewing the 2017 proposal again, | believe the real problem is
a misunderstanding of the process of verification itself, sterm g f r

The new definition and changes
clearly defined in code although it may be inferred from the definitions. The concapeofalue is essential to
understanding verification process as it is used throughout the Handbook. It is also a legal issue establishing the basis
for tolerance decisions with the uncertain test procedure clearly stated. Our decisions are basedi®wahes tr

derived from a traceable standard and not based on the standard itself. Once established, the true value is considered
to have no error for purposes of legal verificationour tests, the uncertainties in the test procedure are unquantified.

If you have to defend your test in court and are asked about the uncertainty in your test, what will you answer? With
the addition of the True Value definition, you have a traceable test report for your standard and the {€3&. of G
regarding the legality fahe specified test procedur€he verification process formally addresses the risks in two

ways. First the risks are kept small by the standard and procedure specified. Second, the risks are shared equally
between buyers and sellers. The enhancemeniaiexpearly how errors are computed and how they are interpreted.

The addition of a % error definition inG . 3 .

SCL-20.1

corrects a

om a m

to the

def i ci

i ss

Gener al

ing definition

ency that
in the LMD codes are expressed using errors of overregistratiderhagistration (device indicatidntrue value).
Yet we in the US traditionally calculate those errors as errors of excess/deficiency (true daliee indication).
When calculating %rror in these calculations, it seemed appropriate to put the dedication in the denominator,
but this is incorrect. All error calculations must be in terms of the true value, especially % calculations.

Code cor

was i de

The addition of the Note addresses the issue of digital rounding. Parallel to R 76, the note requérés beo
determined to a resolution of at least 0.2 e. Remember that error = indictatiervalue, and the true value is normally

the nominal value of the test weight. That means determining the indication to a resolution of 0.2 eisinfjnenror

weights or other means when e >=2 d, or by directly reading the indications when e >= 5 d. Thismeansife=5d ore

= 10 d, the indicati

on is resol

ved fi

ne

enough

to redu

rounding error, buthis is not possible. You can only reduce it to 0.5 of whatever division size you resolve the

indication. Hence, t

he proposal

uses

t he

term

fireduceo

continue to use direct reading when e = dhwai resulting rounding error of 0.5 e. This accepts the additional risk of
passing devices outside the tolerances. (See section 4 of the proposal)

The changes to the two Scales Code tolerance paragraphs create a specific reference to the typeGfie3rdnin

this case it formally states errors are errors of overregistration/underregistration. The other change in T.1.1. addresses
the missing part about applying tolerances to net values as well as gross values for unmarked scales. | believe this was
just an oversight in 1984, as applying tolerances to either gross or net loads had been the established practice long

before the 1984 changes to the Scales Code.

2. Correct Code references to ensure correct reference to either e or d, as appropriate

SCL-20.2

Section S.1.2.2. is not dealing with the verification scale division e as the title implies. Instead it is dealing \aith speci
requirements for instruments designed such that e does not equal d.

Section S.1.2.2.2. is not a specification issue directéioet manufacturer but rather a question of suitability. It should
have been put into the User Requirements section 1. Selection Requirements. For a discussion of the option to delete

this refer to part 4 of the proposal.
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SCL-20.3
The correct value for thiable is e. The use of d in the formulas only works when e = d. That is addressed in the note
* below, which is not necessary when e is used in the formulas.

SCL-20.4

1 The inclusion of references to d in the header to column 2 of the table is techmicathgct. The
verification scale division musefer only toe.

1 The change to Note 1 serves to eliminate the confusion about considering e to be the digit to the left of d,
and ensures the e value comes from the markings on the device. It is the magnfdudurhoses e for
classification purposes.

1 The changes to note 3 correctly references the verification scale division e and not the scale division d, and
they clean up some grammatical errors.

SCL-20.5

The change clarifies that thwerification scale division is equal to the marked d when no separate marking of e is
provided. Note that nothing in Note 3 prevents markingd =1 g e =1 g, or capacity 10000 g x 1 g e =1 g. The change

to the |l ast sentence dlgddanaunup.ad MThresesrcail ealditversmofmwenu
kg, Ib, etc. The intent was to have each range of a-srauitje device include a capacity and division size n. Note R76

requires marking of Class, Max (capacity), and e, with a markidgsbnly required when e <>d

SCL-20.6
The change to T.N.1.1.2. corrects the contradiction between the current code using d and the definition using e in
determining accuracy class. The value of n in the definitions already correctly refers to e

The changéo T.N.1.1.3. is an attempt to clarify (e) and éithilar toR 76in Table 2. Note that when e=d, under

S.6.3. only one marking is required. It is only wheh @ that S.6.3. requires both to be marked. The addition of
material for ungraduated analog @ms is housekeeping since d has no meaning for these déheeshange also

clarifies that some requirements are directed to d (functional requirements on the device) and some to e (relating to
classification and tolerance values).

3. Discuss issues of suitability of scales when e and d are not equal

SCL-20.7
It is the value of e that is used in specifying tolerances according to the definition of e, and all values in thisttable mus
be expressed in terms of e. The table is currewnityen in terms of the scale division d, which is technically incorrect.

SCL-20.8

The parenthetical (d or ) in the headers to columns 2 and 3 is confusing when the two are not equal. Which one do
you use? The note may address Class | and Il deviceit,dmés not help with weight classifiers in Classes Ill and
111, where you certainly dondt want to use d.

It is vital to note that for instruments under R76 the manufacturer is required to mark a minimum load (Min). The
manufacturer calculates Min usieg However, the minimum load is marked in mass units matching the instrument

display in divisions of d. There is no confusion since it is marked on the instrument. In HB44 the inspector must
determine the minimum load from Table 8 and the scale markingssM user s donodt even know
exists, unless told by the inspector.

Table 8 is addressing the large significance of rounding error at small loads—Fhe

table must be clear to ensure the correct scale division is used in enforcemeulln. kead d | Relative Erro
tableat right shows the relative errors resulting from roundoff to the nearest $cale1Q 5.0%
division d at various loads in the table.principle, we are trying to ensure loads 0

. - ) i 20 2.5%
weighed are sufficient to reduce the relative errors to the levels shown, i.e—fot 5
Classl i 0.5%, for Class Il 1.0%, Class llLi 1.0%, for Class Ili 2.5%, and |90 1.0%
Class IllI'T 5%. While these might seem large initially, there is a diminishing 100 0.5%
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returns effect. A small percentage of a small number tends to be insignificant. Because thecesturatfities goes
up as the accuracy goes up, we have more stringent requirements on Classes | and Il.

Scales fall into three categories, i.e. withe >d, e =d, and e < d.

1 Ife<d, e.g. weight classifiers, it seems clear the appropriate choicEhstable in the second note
specifies d, which is technically incorreEbr example, a Class Il weight classifier with 8&ge =1 g,
therelativeaccuracy of 5% is reachedXie. At 10 d or (500 e) the relative error due to rounding is 0.1%.
fe=dit doesndét matter.
If e > d,on some Class | and Il scalgsu get the desired relative error when you udéybu use e, the
scale with e [ d wildl result in much smaller roundi
not to e. Examles: If e = 0.1 g, then 50 e is 5 g and the rounding error is 0.5 e / 50 e = 1%, i.e. the desired
level for Class Il. If e = 0.1 g and d = 0.01 g, then 50 e is 5 g and the rounding is to 0.5 d or 0.05 e, thus the
rounding error is 0.05 e / 50 e = 0.1¥his may be why the parenthetical (d oiss)sedin the current
languagePerhaps it was intended that we use the smaller value of the two if e and d are different. The
proposal states e is used in cases where e < d and d is used in all other casasidtssedny confusion.

=A =
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42
43
44
45
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47
48

We may consider adding a marking of Min as per R76 as a future idea.

The change to the * note performs a similar function to the change in Note 1 in Table 3, as it disconnects e from d and

relies solely on the markings of d and e.

In 2017, the NCWM added S.1.2.2.2. to prohibit use of Class | and Il scales with a differentiated scale division. One

argument was that the differentiated digit would cause confusion. There were arguments in opposition to the proposal.
| argued that the cdumsion rested mostly with the weights and measures community (see earlier discussion). Plus, the

finer digit extended the usable range of the scale since you could reach the 1% limit to rounding error at 50 d. For a
Class Il scale with e = 0.1 g and d ©Dg, that means weighing small loads down to 0.5 g loads which is something

that users need in the cannabis trade.

One issue involves the rounding errol
addressed in Table 8. A more critical isst
in my view is the pricing increments. A
$30/g, 0.1 g erepresents a pricing
increment of $3. By displaying QLQy d,

that 0.01 g d reduces the price increment
$0.30. This is displayed in the graph :
right. The blue line shows the 30 cent ste
if you use the differentiated d. If you us
the digit to the & of the differentiated d,
you see the counted divisions e discuss
earlier. The gap between the blue and r
lines show the losses to users if they a
forced to round down. The green lin
shows pricing on a normally rounded sca
with 0.1g e. The norral rounding shares

the risk equally between buyer and seller.

If the user must have a scale with e = d, then it forces them to go to 0.01 g e to service loads at the 1 g level. For that
scale 50 e is 0.5 g, and the 1 g loads weighed are near Rf¥rision scales rarely use 2 or 5 divisions, so capacities

get reduced by a factor of 10 to move down to the next smaller division size. Blocking the use of e=10d may force
many users to purchase two scales where a single scale would have been sugatgeaitcale with a differentiated

d were not blocked.

4. Discussion regarding disonnecting e from d

Price S

Sections in the current Scales Code are being incorrectly interpreted to imply there is a direct connection between e
and d.Essentially there is a belief when inspecting Class Il scales when e does not equal d that we are somehow

130
129
128
127
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125
124
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121
120

Transaction Pricing @ $30 /g

o

]

=a

1

4

4.05 a1
vs e rounded (e=d)
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verifying the first digitto the left of d. Even when e = d, there is a belief that we are verifying d. That fails to follow
the principles incorporated in-G.3. We are not verifying the division; we are verifying the entire instrument
indication at an applied load.

The scale diision d isdefined ashe smallest division of the instrument under test (LU Re scale division is referred

to extensively in the code and we find that requirements written around d regulate the operating characteristics of the
instrument, e.g. discrimation. When reading analog indications, we round to the nearest graduation (See Appendix
A. Section 10). Under General CodeS3®.2.2. (d), there is an important requirement that the smallest division of any

digital device round off. Unless specificalled i gnat ed the instruments in HB44 a
instruments. Even with normal rounding, it is critical to understand that the digits to the left of the least significant
digits are not rounded. They are counted. For example, as yotitheuoundeeb f f dds, when you incr

to 0 in the least significant digit, the next digit increments 1 digit. The break point between digits to left of the least
significant digit always occurs at 9.5 d. If d is 1 g, then the tenth d is coamitE@ig and the 18@l is counted as 100

g, etc. Normal rounding of the tens place would normally occur at 5.0 d. If you attempt to apply tolerances to e and
justignore d, you are not rounding in conformance{8.&2.2. (d). Instead you are roundingwdowhich places the

scale user at a disadvantage and disrupts equity.

UR.3.10. addresses dynamic monorail scales, which also h@Y8ication $ Using d$ Using ¢ $ gain/loss

e | d, and requires that t pe o E y tm—an efti on us
devices shall be based on e, interpreted to mean thealipi t 0.95 $§8'Sb §27'00 $1°56

left of the differentiated d. These transactions therefore must be0.96 $28.80 | $27.00 -$1.80
based on a counting scale (rounding down) instead of a half g g7 $29.10 | $27.00 -$2.10
up/haltdown system as required in-$5.2.2. (d). When

applied to a higpriced commodity at $30 /g, the pricing errots 0.98 $29.40 | $27.00 -$2.40
add up because the scale user is forced to always round dpwn0.99 $29.70 | $27.00 -$2.70
The table at right shows the impact, and this impact can be 1,00 $30.00 | $30.00 $0.00
attributed to every transaction. At $30/g, the average loss t e 01 $30.30 | $30.00 ~$0.30

user per transaction is $1.35. That is not equity!
1.02 $30.60 | $30.00 -$0.60

Verifying a scalaivision is virtually impossible. For a Class I 1.03 $30.90 | $30.00 -$0.90
device the accuracy requirement is approximately 0.01% of 1 oy $31.20 | $30.00 -$1.20
applied load. If the division is 0.1 g, then the required accurpey— ' ' -

is + 0.00001 g and we are trying to measure that with_a 1.05 $31.50 | $30.00 -$1.50
resolutionof 0.1g.Inali t i on, we dondét have standards below 1 mg.

| contend that e is not the digit to the left of the differentiated d! Nor do we verify e. Careful reading of the definition

of the verification scale divi si onbefiveed e andtheAngipadonson x D wi
the instrument being verified. The verification scale division is a mass (weight) value declared by the manufacturer in
required markings that is used in classifying instruments and in specifying tolerances for thelnl¢iveceeader to

column 2 in Table 3., we find the % Xhpsriscamathierochancé der i f i c
mi sunderstand the Code. The wverification scale divisio
it can have the same value as d. Similarly, reading Noite Table 3, you might conclude that e is the value of the

digit immediately to the left of d. The critical distinction is that e v@eof that digit and not the actual division of

the display. To avdi confusion, | propose amending Table 3. to simply direct you to the scale markings to find e and
remove any reference to the digit in the display.

The e value is also used in classifying instruments in the Scales Code. Classes refer to relativgessrdhiacomes

from the ratio MTol / e. At the second step in the tolerance structure in Table 6. Under HB44 a Class Il instrument is
~0.1% accurate. This is 2 e tolerance for a load of 2,000 e. A Class Il instrument is accurate to ~0.01 %, or 2 e error
for a load of 20,000 e. However, the tolerances within a class are stepped, such that the % error varies through the
operating range. For Class Il the relative errors are 0.02% at 5,000 e, 0.01% at 20,000 e and 0.0033% at 100,000 e.
The manufacturer decidavhat class and relative accuracy he needs to serve (based on capacity and n) and designs
accordingly.

If e is not a division on the instrument, what is it? |
used to refer to a weighingn st r ume nt , but rather the graduations or d
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scale divisio

n i s not

Il imited to

wei ghing
indicates in 0.001 gal divisions of scalestould be easy to see the 0.001 gal increments correspond to d in the Scales

devi

ces.

Code. When we verify the RMFD, we use a test measure with an independent scale, eitf@mrdidar measures

and 0.5 idf or

newer

measur es.

T ReM FiDv 4 rsi

Error arises when the two scale diverge as you move along the measurement scalméastyoekrors, influence
factors, random variations, etc., within the instrument. The Verification Scale is considered to have no error.

Classification when e=d

0 1

Classification when e=1in3 d=0.001 gal

2 etc Verification Scale e 0 1
I

] 1

Above at left, the graphic shows a case where e = d. Notice how the divisions d and e both begin arcemedr z

2 etc Instrument Scaled

2 etc Verification Scale e

0 0.005

0.010 etc

Instrument Scale d

A

ftihcearteifoonr es ctahlee of sfcaarl
used to determine the true value. The instrument scale and the verification scale connect at only one point, at ZERO!

the divisions align perfectly because at this magnification it is impossible to see small differences. The test evaluates
the sum of many divisions in order to see any deviation. Above at right, the graphic shows how eHerlfine
RMFD verification aligns with the 0.001 gal d of the instrument. Now imagine what happens when a test is performed.

Classification is based on relative error. This allows the verification scale division to differ from the instrument scale
division, sometimes larger drsometimes smaller. With the RMFD above right, d is significantly smaller than e. In

fact, the 6 e maintenance tolerance is 25 d. The two scales are independent. Would anyone suggest that the d smaller
than e is inappropriate for commercial use. We vehé&/RMFD to e just like the weighing instrument with e = 10 d.

The confusion comes from the requirement to differentiate d on these instruments.

Why does the Code require d to be differentiated when d is smaller than e? That is the critical questiat. It i
because d is somehow inaccurate or unreliable. It is not because d is smaller than the e of the tolerances. | believe it
is because the code wanted to ensure that the serviceperson or official did not use d for tolerance calculations. It had

nothingto do with users or customers.

Verification when e=d under HB44

999 1000 Verification Scale e
I | I I
‘applied load
| I |
999 1000 Instrument Scale d

Error Indication = Indication - True Value
Error=1001e-1000e=+le
Under R76 this scale is +0.6 e after correcting for rounding

In the above graphics, the instrument scale diverges from the verification scale. They both started at the same zero

Verification when e=1in3 d =0.001 gal

-4 3
1151 1152

-2
1153 Verification Scale e

Test Quantity

4.995 5.000

5.005 |nstrument Scale d

Error Delivery = True Value - Indication
Error = 1152 in3 - 5.000 gal (1155 in3) =-3 in3

reference. Notice that the RMFD at right calculates delivery error vs indication error at lefeylisetd understand
that the verification scale has no error and we are measuring the deviation of the instrument scale from the verification

scale.

This pattern holds true for other verification tests, from tests of packaged goods with a referenaetsstdeot
taximeters on a road course. Circling back to the proposed definition of true value, in addition to its use in classifying

scalest he ver.

fi

cati on

scal e is

Instrument & quantity Instrument Verification scale | Maintenance Ratio MT/e
scale division d division e Tolerance
RMFD @ 5 gal 0.001 gal Lir? 6 in? 0
' 0.5ir? 12
VTM @ 100 gal 0.1 gal 5in® ~70ir? 14
Rack @ 1,000gal 1 gal 0.1 gal 3 gal 30
Mass Flow Class 0.3 <= 0.2% MMQ <=0.02% 0.3% 15
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uncertainty. A table of a variety of verifications and their d and e scales are provided below.
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Taximeter @ 1 mi 0.2 mi ~0.001 mi (!5 ft) | +0.01£0.04 mi 10/40
Package Checking @ 1 Ib N/A <=0.005Ib 0.044 Ib 8.8
@ 40z N/A <=0.002 Ib 0.016 Ib 8
Illl scalee=d @ 200d 1d le=1d 2e 2
Ill scale e =d @2,000 d 1d le=1d 2e 2
Il scalee=d @ 20,000d 1d le=1d 2e 2
Il scale e =10d @ 20,000 e 1d le=10d 2e 2

The last column of the table is the real focus of verification. We want to have sufficient resolution in determining
errors. Although the issue is a bit more complicated, this ratio is a measure of the effectiveness of the verification.
Special notes:

|l

For theRMFD, VTM, andRackinstruments the ratio is limited by HB1@and the specified minimum

division of the prover scale. This becomes part of the code when you specify the prover must meet that
specification.

Forthemass flowinstrumentghe Notegrovide no guidance on the verification scale division. | submit the
value of resolution in error should be in HB44 Notes for all Codes, similar to R76 for weighing

instruments. This is something | hope the work group on alternative test methods ad@hes&E¥0 does
specify the reference scale division be no larger than 1/10 of the smallest tolerance applied. This means the
Mass Flow code requires a minimum ratio of 15:1 for maintenance tolerance which | believe is overkill and
very costly. Compare to belsewhere.

For scales the ratio is only 2:1 as currently written in Handbook 44. There is no mention of error weights in
the Code. In R76, the ratio is specified in that it requires errors to be determined to at least 0.2 e. This
produces a ratio of 5ih the first step, 10:1 in step two and 15:1 in step three. If you determine errors to

0.1 e, as we do normally with error weights, it allows you to double those ratios and provide 10:1 in the
first step. Reading the errors in d when e =5 d or e = Llddvsal/ou to meet the minimum without using

error weights (or expanded resolution).

Why use maintenance tolerance in computing this ratio? In verification, there is a shift in emphasis relative to

calibration. In verification, your primary concern is withetpopulation. You want all the devices in the same
commercial field to have performance that is similar enough to promote equity. Even if you are little sloppy in applying
acceptance tolerance, the instrument is highly likely to perform within maintet@ecagnces. In calibration, the
focus is always on a single artifact or instrument.

Why is this resolution in determining errors importanThe short answer is to reduce the incidence of false

acceptance/rejection. The Range of False Acceptance (RRAecdefined as the portion of the compliant measured
error that reaches outside the tolerance limits due to rounding in the error calculation. Limiting the RFA is the objective
in specifying the resolution of errors.
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When we use direct reading in testiwgighing instruments the ratio of Tol:¢
in the first tolerance step is 1:1 and we have an RFA of % e in proportion t [ True Acceptance
1 e tolerance. The RFA is 50% of the tolerance, meaning we can a B False Acceptance
instruments in error up to 1.5 times the tolerance. When wetleddR76

requirement to measure errors to 8.&e increase the ratio of Tol:e to 5:1 ar

thereby reduce the RFA to 0.1 e in proportion to the 1 e maintenance tole ~ +Te! +1

(see graphic at right). This RFA is only 10% of the tolerance. Statisticall
can beshown that the RFA contributes to the population variability basec
the Root Sum Square. At ¥2 e RFA when Tol:e is 1:1, the population variat
gets increased by 22%. When we increase the Tol:e ratio to 5:1 the popu
variation is only increasedyll %, which is not considered significant.

Error Scale e
o
o
(=]

A better way to express this in is terms of compliance rate. Imagine your  -Tol 1
data shows compliance of a class of devices as 95% at 1 e tolerance, b
are testing using direct reading. Due to rounding insueag the error that
you are not addressing, 95 % of the instruments are actually within 1.22 «
not the 1.00 e indicated in the compliance data. By increasing the Tol:e ratio to 5:1, 95% of the instruments are accurate
within 1.01 e.

Ratio Tol:e 1:1 5:1

At the 2020 NCWMinterim Meeting, the Committee acknowledged written comments from the submitter and heard
comments during the open hearing session on this item. Mr. Constantine Cotsoradis (Flint Hills Resources) and Mr.
Russ Vires (SMA) representing interests from arugiy perspective questioned the need for the changes being
proposed in this block of items. Additional comments from regulatory officials indicated that the changes included in
this proposal were not successful in clarifying HB 44 requirements and lyosdided to any confusion that exists.

Mr. Steve Cook (CA, retired) pointed out that the changes ignored weighing devices that did not fall under Accuracy
Class | or Il and stated his willingness to work with the submitter to further develop the proposal.

Several other comments heard during open hearings indicated that it is questionable to include all of the individual
items that are shown as part of Block 2. Comments from SMA, and some regulatory officials recommended that this
Block of items be sepad since not all items now grouped under Block 2 seem to be closely related. Mr. Kurt Floren
(L.A. County, CA)also pointed out that some of the proposed amended language is not clear and will add to confusion
in interpretation of requirements and thatrih are some editorial corrections and proper formatting needed in this
proposal as well.

NIST OWM commented that while most of the proposed changes seem to be fundamentally sound, the urgent need

to implement some of those proposed changes is not cla&M also agreed with other comments that recommend
separating the items under Block 2 into individual items or grouped together where items are more clearly related.
OWM notes that item SGR0.2 now included in Block 2 is clearly related to two other &éndividually listed on

the S&T Commi t t-20d4@®and SCPE I1.d AdditiorlyLOWM believes that the determination if
individual Scales Code requirements are meant t-o apply
by-casebasis. Also recommended was that additional input be solicited from stakeholders (industry officials and
device manufacturers in particular) prior to adopting any changes based on this proposal.

During the Committeeds wawmftheitetne ®mhbinedrunderBlbck 3shald besepatated.h at s
The Committee agreed that items GBEBL1, SCIL-20.1, and SCt20.2 should be removed from Block 2 and given
individual consideration. Considering items individually, the Committee agreed to theifigjio

1 Item GEN20.1: The Committee acknowledged the receipt of comments fome of the regional
associations concerning the use of the term ATrue V
itis defined in the proposal.h€ Committeagreed that there may be value in further defining the application
of tolerance and that the iteshould be given a Developing status adding that consideration should be given
to amending the use of the term ATrue Value. 0

1 Item SCIL-20.1: There were no direcomments regarding this item during open hearimgs. Committee
reviewed NI ST OWM6és an alshaldise withdrawn hotirg this praposedaiandge a g r e e
iS unnecessary.
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1 Item SCL-20.2: During open hearings this item was discussed rel&iveems SCE20.10 and SCi20.11
which address the same issue. Most comments received were in favor of option 2 in this proposal which was
effectively the same as S€0.10. The Committee agreed this iteshould also be withdrawn.

1 Items SCL20.3: The @mmittee agreed items S€0.4, SCL-20.5, SCI-20.6, SCI-20.7, and SCt20.8
should be grouped together as Block 2 and given an Assigned status.

Regional Association Comments:

WWMA 2019 Annual Meeting: Mr. Kurt Floren(L.A. County, CA)stated that footnot#1 under Table 3 in item

SClk4 should have the words fibed and Atod stricken to coc
that the term fAicertifiedod as used in the -200foSoaeed new
Codeparagraph T.1. General, should be clarified/defined.
language more in line with NIST traceable standards.

Regarding item SCI20.2, Mr. Steve Harrington (OR) commented that still believes thereig in the proposed

changes but suggested removing the retroactive date to allow devices now in service to remain in service. Mr. Russ
Vires (SMA) provided some history of the use of both #fc
appropriate test weight to properly test these scales to the finest resolution. While supported initially by the SMA, it

was not realized that this proposal woul d have uninten
commonly used inweight determinations. The SMA recommends that the retroactive date be eliminated to allow
manufactures additional time to change the designs on their equipment and so existing scales can continue to be used.

Mr. Vires also suggested that this requiretrmould be formatted as a user requirement.

Mr. John Barton (NIST OWM) stated that the exclusion o
to exclude other applications and this may be a fAslipp

Mr. Harrington stated that hegld also support the proposal formatted as a user requirement.

The Committee agreed that this proposal does not address any known significant issues and has the potential to create
additional confusion. The Committee agrees that the changes proposeth@cessary and that the item should be
Withdrawn.

SWMA 2019 Annual Meeting: Ms. Diane Lee (NISTOWM) expressed concern abautetheri Tr ue Val ued i s
appropriate ternto be used in this itenMr. Tim ChesserAR) st at ed t h atf Threu ed oveaslnubetd |1iakneg
Mr. Russ Vires (SMA) statetl h a t the Scale Manufacturer 6sMr./Steeoci ati o
Benjamin(NC) al so pointed out two typographical errors. On p
bechangd ¢t ® .f (

The Committee would like more input from other regions on this item and recommends that it be a Developing item.

NEWMA 2019 Interim Meeting: The Committee agrees with the body that the item has merit and should be assigned
a Developing staki No comments were heard during open hearings.

CWMA 2020 Interim Meeting: The S&T committee heard an update from Doug Musick (KS & Chair of Verification
Scale Division (e) Task Group) on the progress of this item. Cidmemittee looks forward to the woof the task

group

Additional letters, presentation and data may have been submitted for consideration with thBl&ase. refer to
https://www.ncwm.com/publicaticfi6 to review these documents
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SCL1

SCALES

SCL-16.1 A Sections Throughout the Code tdnclude Provisions for Commercial Weigh-in-

Source:

Motion Vehicle Scale Systers

Rinstrum, Inc. and Right Weigh Innovations (2016)

Purpose:
Recognize commercial Weigih-Motion vehicle scale systems.

Item Under Consideration:
Amend NIST Handbook 44cales Code as follows:

S.1.

é

Design of Indicating and Recording Elemets and of Recorded Representations.

S.1.1.1. Digital Indicating Elements.

(a) A digital zero indicatiorshall represent a balance condittbat is within % the value of the
scale division.

() A digital indicating device s hhzertd eiothldeéert i @awt d |

tY%scaledi vi si on or |l ess, or have-ofaer agatorthai ar vy
defines a zerbalance conditionto %4 of a scale division or lessA fi c ®ffztearo 0
indication may operate when zero is indicated for gross and/or net mode(s).

[Nonretroactive as of Januard, 1993]

(a) Weigh-in-Motion Vehicle Scales Zero or Ready Indication.

(1) Provision shall be made to indicate or record either a zero or ready condition.
A zero or ready condition may be indicated by other than a continuous digital zero
indication, provided that an effecive automatic means is provided to inhibit a measuring
operation when the device is in an oubf-zero or nonready condition.

(Amended 1992nd2008 and 20XX)
é
S.1.8. ComputingScales
é

S.1.8.6. Values to be Recordetlyeigh-In-Motion Vehicle Scalesi At a minimum, the following
values shall be printed and/or stored electronically for each vehicle weighment:

(a) lane identification (required if more than one lane at the site has the ability to weigh a
vehicle in motion);

(b) weight and sequence of each axle;

(c) total vehicle weight;
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S.1.14. Weigh-In-Motion Vehicle Scale: Operational Limitation. - A weigh-in-motion vehicle scale

shall not provide a weight indication or recorded representation if any operational limitation

is exceeded.

(Added 20XX)

é

S.2.Design of Balance, Tare, Level, Damping, and Arresting Mechanisms.

S.2.1. ZereLoad Adjustment.

S.2.1.1. Generali A scale shall be equipped with means by which the-led balancenay be
adjusted. Any loose material used for this purpose shall be enclosed sa#metoit shift in position
and alter the balance conditiohthe scale.

Except for an initial zeretting mechanism, an automatic zero adjustment outside the limits specified

in S.2.1.3. Scales Equipped with an Automatic ZBracking Mechanism is prohibited.

(Amended 2010)

S.2.1.2. Scales used in Direct SalésA manual zeresetting mechanism (except on a digital scale with
an analog zeradjustmentmechanism with a range of not greater than omesdivision) shall be

operable or accessible only by a tool outside of and entirely separate from this mechanism, or it shall be
enclosed in a cabinet. Except on Clessll scales, a balance ball shall either ntbit requirement or

not itself be rotatable.

A semiautomatic zersetting mechanism shall be operable or accessible only by a tool outside of and

separate from this mechanism or it shall be enclosed in a cabinet, or it shall be operable only when the
indication is stable within plus or minus:

(a) 3.0scale divisions for scales of more than 2@Q0(5000lb) capacityin service prior to
Januaryl, 1981, and for all axle load, railway trackgigh-in-motion vehicle systemsand

vehicle scalesor
(Amended 20XX)

(b) 1.0scale division for all other scales.

S.2.1.3. Scales Equipped with an Automatic Zer@racking Mechanism.

Automatic ZereTracking Mechanism for Scales Manufactured Between
January 1,1981, and Januaryl,2007.i T h e
placed on or removed from the platform all at once under normal operating conditions, shall be for:

S.2.1.3.1.

ma X i

mu m

(a) bench, counter, and livestock scalds.6scale division;

oad

t hat

can

(b) vehicle,weighrin-motion vehicle systemsaxle load, and railway track scale3:0scale

divisions; and
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(Amended 20XX)

(c) all other scalesi1.0scale division.
(Amended 2005)

S.2.1.3.2. Automatic ZereTracking Mechanism for Scales Manufactured on or after
January 1,2007.1 The maxi mum | oad that can be fArezeroed,
from the platform all at once under normal operating conditions, shall be:

(a) for vehicle, weigh-in-motion vehicle systems axle load, and railway track scales
3.0scale divisions; and

(b) for all other scales: 0.§caledivision.
(Added 2005)

S.2.5. Damping Meansi An automatieindicating scale and a balance indicasball be equipped with
effective means to damp oscillations and to bring the indicating eleipgiokly to rest.

S.2.5.1. Digital Indicating Elementsi Except for weigh-in-motion vehicle system$eing operated

in a dynamic mode,Bigital-digital indicating elementgquipped with recording elemergbkall be
equipped with effective means to permit the recording of weight values only when the indication is stable
within plus or minus:

(Amended 20XX)

(a) 3.0scale divisions for scales of more th&@000kg (5000Ib) capacityin service prior to
Januaryl, 1981, hopper (other than grain hopper) scales with a capacity exceedlag 2P
(500001b), and for all vehicle, axle load, livestock, and railway track scaled

(b) 1.0scale division for all other scales.

The values recorded shall be within applicable tolerances
(Amended 1995)

é

N.7. Weighin-Motion Vehicle Scale.

N.7.1 Static Testing.l A Weigh-in-Motion Vehicle Scale shall be tested statically, whenever possible,
using field standard weights / test loads in accordance with Table 4, uniformly distributed on the scale
platform. Additionally, for scale platforms with a length of less than 4 feet a test load not greater than

one half of section capacity shall be positioned between the centerline_and left and right side
respectively. Scale platforms with a length of 4 feet or greater shall be tested in accordance with
N.1.3.3.1. Class llIL acceptance and maintenance tolerance as shown in Table 6. shall apply.

N.7.2. Dynamic Testingi The Dynamic test for a Weighin-Motion-Vehicle Scale shall simulate the
normal intended use as closely as possible i.e. test as used. The minimum test shall consist of a
vehicle(s), loaded with known field standards, dynamicél weighed three consecutive times. The
known field standards should then be unloaded and three additional dynamic weighments of the empty
vehicle(s) should be recorded. Additionally, for scale platform widths greater than 11 feet, at least one
of the loaded vehicle runs and empty vehicle runs shall be made near the left edge and right edge of
the scale platform respectively. Class IlIL acceptance and maintenance tolerance as shown in Table
6. shall apply to the known field test standards load minus thealculated value (loaded weighf
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unloaded weight = calculated value) the Table 6 tolerance values shall be based on the value of the
known test load.

(Added 20XX)

é
T.N.3. Tolerance Values.
é

T.N.3.X. Tolerances for Weighin-Motion Vehicle Scalesi

T.N.3.X.1. Static Weighing.-Acceptance tolerance shall be onkalf maintenance tolerance
shown in Table6. Maintenance Tolerances.

T.N.3.X.2 Dynamic Weighing.- Acceptancetolerance shall be onéhalf maintenancetolerance shown
in Table 6. Maintenance Tolerances.

(Added 20XX)

é

UR.1. Selection Requirementd. Equipment shall be suitable for the service in which it is used with respect to
elements of its design, including but not limited to, #épacity number of scale divisions, value of the scale
division or verification scale division, minimum capacity, and computing capability.

é

UR.1.6. Recording Element, Clasdll L Weigh-In-Motion Vehicle Scales.i Classlll L Weigh-In-
Motion Vehicle Scales must be equipped with a recording element.

(Added 20XX)

UR.2.6. Approaches.

UR.2.6.1. Vehicle Scale$.On the entrance andki end(s) of a vehicle scale, there shall be a straight
approach as follows:

(a) the width at least the width of the platform,

(b) the length at least orlealf the length of the platform but not required to be more tham 12
(40ft), and

(c) notlesghan 3m (10ft) of any approach adjacent to the platform shall be in the same plane as
the platform. Any slope in the remaining portion of the approach shall ensueagd)of
vehicle access, (Base for testing purposes, and @inage away from thecale.

In addition to (a), (b), and (ckcales installed in any one location for a period of six months or more

I Purchasers and users of scales such as railway track, hopper, and vehickhsulildse aware of possible additional
requirements for the design and installation of such devices.

(Footnote Added 1995)
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shall have not less than 3 m (10 ft) of any approach adjacent to the platform constructed of concrete or
similar durable material to ensuredhthis portion remains smooth and legeld in the same plane as

the platform; however, grating of sufficient strength to withstand all loads equal to the concentrated
load capacityof the scale may be installed in this portion.

[Nonretroactive as of Januaty, 1976]

(Amended 1977, 1983, 1993, 2006, and 2010)

UR.2.6.2. AxleLoad Scalesi At each end of an ax®ad scale there shall be a straight paved approach
in the same plane as the platform. Tdpproacheshall be the same width as the platform and of
sufficient length to insure the levpbsitioning of vehicles during weight determinations.

UR.2.6.3. Weighin-Motion Vehicle Scales: At each end of a Weighin-Motion V ehicle Scale there
shall be a straight approach in the same plane as the platform. The approach&wll be the same
width as the platform and of sufficient length to insure the levepositioning of vehicles during
weight determinations. Both approaches shall be made of concrete or similar durable material
(e.q., steel).

(Added 20XX)

UR.3.2. Maximum Load. i A scale shall not be used to weigh a load of more than the nominal cagfacity
the scale.

UR.3.2.1. Maximum Loading for Vehicle Scales. A vehicle scale shall not be used to weigh loads
exceedinghe maximum load capacitf its span as specified in TalllR.3.2.1. Span Maximum Load.

(Added 1996)

Note: UR.3.2.1. is not applicable to Weigtn-Motion Vehicle Scales.
Added 20XX

UR.3.3. Single-Draft Vehicle Weighing. A vehicle or a coupledehicle combination shall be commercially
weighed on a vehicle scale only as a single draft. That is, the total weight of such a vehicle or combination
shall not be determined by adding together the results obtained by sSgparatenot simultaneously
weighing each end of such vehicle or individual elements of such coupled combination. However, the weight
of:

(a) acoupled combination may be determined by uncoupling the various elements (tractor, semitrailer,
trailer), weighirg each unit separately as a single draft, and adding together the results; or

(b) a vehicle or couplegtehicle combination may be determined by adding together the weights
obtained while all individual elements are resting simultaneously on morettiesstale platform.

Note: This paragraph does not applyvieigh-in-motion vehicle scaleshighwaylaw-enforcement scales
and scales used for the collection of statistical data.

(Added 1992)Amended 20XX)
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UR.3.7. Minimum Load on a Vehicle Scaleor Weigh-in-Motion Vehicle Scale i A vehicle scaleor

weigh-in-motion vehicle scaleshall not be used to weigh net loads smaller than:

(@) 10d when weighing scrap material for recycling or weighing refusderials at landfills and

transfer stations;

and

(b) 50d for all other weighing.

As used in this paragraph, scrap materials for recycling shall be limited to ferrous metals, paper (including

cardboard), textiles, plastic, and glass.

(Amended 1988, 1992nd-2006_and 20XX)

UR.3.9. Use of Manual Weight Entries.i Manual gross or net weight entries are permitted for use in the
following applications only when:

(a) a pointof-salesystem interfaced with a scategiving credit for a weighed item;

(b) an item is prenveighed on a legal for trade scale and marked with the correct net weight;

(c) adevice or system is generating labels for standard weight packages;

(d) postal scalesr weight classifies are generating manifests for packages to be picked up at a later

time; or

(e) livestockand vehicle scaler weigh-in-motion vehicle scalesystemghat generate weight tickets
to correcterroneous tickets.
(Added 1992) (Amended 20@hd-2004_and 20XX)

Background/Discussion:

These items have been assigned tovhegh-in-Motion (WIM) Task Groupfor further development.

information or to provide comment, please conéittter.

Co-Chair
Mr. Alan Walker

FloridaDept. of Ag. and Consumer Services Arkansas Bureau of Standards
850-2749044 alan.walker@fdacs.gov

Co-Chair
Mr. Tim Chesser

501-570-1159 tim.chesser@aspb.ar.gov

For more

Rinstrum and Right Weigh Innovatigmanufacturers of weighn-motion vehicle scale systenms)bmitted a proposal
in 2016 to modify the tentative WIM Code for Screening and Sortifige original purpose of this item was to
recognize a higher accuracy dand appropriate requirements in Section 2.25. WigWiotion Systems Used for
Vehicle Enforcement Screening Tentative Code by adding commercial and law enforcement applications.
Specifically, WIM vehicle scale systems capable of performing to withértéterances specified for a higher accuracy
class would be permitted for use in commercial applications and for highway law enforcement.

In February 2016, the NCWM agreed to fortask group TG), at the recommendation of the Committee, to consider
a proposal that would expand the new NIST Handbook 44 \Aeighotion Systems Used for Vehicle Enforcement
Screening Tentative Code to also apply to commercial usk. Alan Walker (FL) agreed to sex as chairman of
the new TG.The WIM Task Group (TG), however, agreed in 2016 that it would be more appropriate to address these

higher accuracy WIM systems by proposing changes to Section 2.20. Scales Code, which remains the current effort

of the TG.
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During the 2019 NCWM Interim Meeting, the @mittee heard testimony from Mr. Walker indicatititat the

submitter has prepared for collecting data that would provide evidence that the Rinstrum WIM system can comply
with the stated tolerances in the proposal. Currently, the TG has not been able to observe any data collection or receive
conclusiverse ul t s . During the committeeds work session, the
this item.

During the 2019 NCWM Annual Meeting, the Committee received an update from Mr. Walker stating that the
submitter, Rinstrum had completed thstallation of a WIM system to be used to provide data and evidence to support

the submitterdés claims regarding these systembs perfor
the data being coll ect ed :Chair, thg Gommittee agreedeaagmaimtairnt thecAssigriedh e T G
status of this item.

At the 2020 NCWM Interim Meeting, Mr. Tim Chesser (WIM TG-Cbair) stated that there is nothing new to report
and that the TG has not met since August 2019. Mr. Brad Fryburgerr(Rifstated that the trials the submitter has

[
¢

been performing to generate data regarding the perform

point where 100 % of trial runs over the system have met Class Ill L tolerances. Notitigethatan be many
variables that could cause the results to fall outside the allowable tolerances, Mr. Fryburger stated that he was not yet
able to eliminate all sources of detrimental influences during the test runs.

Mr. Lou Sakin (MA) noted thatthisie has been on the Committeebs agenda fo
Without evidence that the TG is making further progress, he recommended the item be returned to the submitter for
further development or withdrawn.

NIST OWM stated thatth#e G has requested data to support the submi
Scales Code Class Il L tolerances. The submitter had made previous statements indicating that the collection of this
type of data could be withessed by members of thaid@or Committee members. OWM pointed out this has not

yet happened and that further work by the TG was dependent on the collection of this data.

Mr. Charles Stutesman (KS), Mr. Kevin Schnepp (CA), and Mr. Russ Vires (SMA) recommended this item be
withdrawn due to a lack of further development. Mr. Richard Suiter (Richard Suiter Consulting) pointed out that the

TG has done a great deal of work on amending the HB 44 Scales Code to apply to these WIM systems and that this
work should not be disregarded.rM Sui t er pointed out that the TGO6s work
WIM systems and therefore has value and suggested this item be put forward as a voting item or allow it to continue

as assigned to the TG.

During their work session, the Comittee agreed this proposal is not fully developed and will remained assigned to
the WIM Task Group (WIM TG). Evidence of devices which are capable of compliance with Class IlIL tolerances
must be provided to the WIM TG by June 12, 20dMe collection d data, which can be presented as evidence of
compliance with class IlIL tolerances, is to be withessed by members of the S&T Committee and/or WIM TG
members. The data collection procedure is to include a minimum of three passes with three trucksf (@otal o
weighments) over a WIM scale using 3 separate and different motor vehicles (representing the range of weighments
expected during typical use) to be considered as evidence that a WIM scale system is capable of compliance with
Class IlIL tolerances.

Regional Association Comments:

WWMA 2019 Annual Meeting: Mr. Russ Vires (SMA) does not support the proposal as written, the SMA has
submitted written comments in opposition to this item. Mr. John Barton (NIST OWM) informed the Committee that

a commitment rade by the submitter to provide an opportunity to members of the TG to witness data collection that
will provide evidence that their device is capable of meeting the HB 44 Scales Code Class IlIL tolerances has not been
met. As a member of the WIM TG, & necessary to have evidence through the collection of test data showing that

the submitterds device wildl meet the <c¢claimed perfor ma
continuing.
The Committee recommends this item\WWéhdrawn duetda he | ack of substantiated evi

claims of their device performance capabilities can be validated.
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SWMA 2019 Annual Meeting: Mr. Tim Chesse(WIM Task Group Co-Chair) stated that the WIM Task Group is
awaiting direction from th&lational S&T Committee on thigem. Mr. Russ Vires (SMA) stated that he opposes the
item as writtenMr. Eric Golden (Cardinal Scale) asked if additional testing had been compatefllan Walker
(WIM Task GroupCo. Chaij stated that additional testjrhad not yet been completehd that they were currently
waiting on direction from the chair of the National S&T Committee.

The Committee recommends this item remain Assigned, while the WIM Task Group awaits further testing.

NEWMA 2019 Interim Meeting: The Committee agrees with the body that this item has merit and should remain
Assigned. During open hearing, the Committee heard comments from Mr. Dick Suiter (Richard Suiter Consulting)
as a WIM Task Group member. He indicated that TG is waiting foe wiioection from S&T committee. The major
concerns are that test data given by submitter was not witnessed by a weights and measures official.

CWMA 2020 Interim Meeting: The S&TCommittee heard from both regulatory officials and industry representatives
requesting this item be withdrawn for lack of progress. Loren Minnich (KS & NCWM S&T Chair) advised that
Rinstrum, Inc. has been given a deadline of December 2020 to produce the data that has been requested by the WIM
Task Group. We feel that due toazk of progress on this item, we recommend the iteiVitiedrawn

Additional letters presentatiorand data may have besnbmitted forconsideratiorwith this item.Please refer to
https://www.ncwm.com/publicatieth6 to review these documen

SCL-21.1 S.1.1. Zero Indication

Source:
Town of Wellesley, Massachuse

Purpose:

With the implementation of screen savers, power savers and text on the displays of atoicatiog scale or
balance indicators the camser and merchant cannot always see the automatic numerical zero prior to the beginning
of a transactionThis proposal is correct élhsituation

Item Under Consideration:
Amend NIST Handbook 4&caleCode as follows

S.1.Design of Indicating andRecording Elements and of Recorded Representations.
S.1.1. Zero Indication.

(a) On a scale equipped with indicating or recording elementwision shall be made to either indicate
or record a zeralance condition

(b) On an automatiindicating scale or balance indicatprovision shall be made to indicate or record
an outof-balance conditioln both sides of zero.

(c) A zerabalance conditiomay shall be indicated bytherthan a continuous digital zero indication
on both sides of arautomatic-indicating scale or balance indicator provided that an effective
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automatic means is provided to inhibit @ighing operation or to return to a continuous digital
indication when the scale is in an aftbalance condition.

(Added 1987) (Amended 1993)

(d) When a_screen saver, power saver, or text is displayed prior to the beginning of a weighing
operation both the operator and customiedicators shalldisplay the numerical zero[s] condition
when performing an actual weighing operation.

Retroactive January 1, @23
Amended 2021

(Amended 1987)

Previous Action:
T N/A

Original Justification:

Languagevas added to S.1.1 subpart ¢ in 1987 and 199t language does not appear to allow for a-digital

sign, zero, to appear on the scale and does not appear to explicitly allow for something other than the zero to appear
on the digital scale dday, screen saver or power saver notwithstanding. If it does so allow a screen saver or power
saver to eliminate a digital zero then the language appears to be in conflict with the GeneralSCodied®ating

and Recording Elements.

Discussion languain the 1987 S&T Annual Report elaborated this issue but only as it relates to the scale user side
with the condition[s] where a zero must appdadoes not discuss the consumer side of the digital scale and the right
of the consumer to know the sc#eat zero at the beginning of the transaction.

Without the zero being present on the display the consumer and merchant does not know if the scale is out of balance
and not working properly.

S&T I'tem 7 Automated Checkout FiSa Repodircludedthetfoowingl 973 S&T Cio

iThe philosophy expressed in this requirement 1is that
and easily understood by all those affectddh e key words in this pandgie@epki hye
r e a @ansequently, the equipment must be so designed that the indications and printed representations must meet
these criteria for the owner or operator of the equipment and the custoneedecision regarding the amount of time
necessaryor weight values to be displayed to the customer is based on this requirement. That is, the values displayed

must be clear, definite, and easily read. They must be displayed long enough for the information to be fully
comprehended by the customéaragaph GS.5.1. requires primary indications and recorded representations to be
clear, definite, accurate, and easily read under any c¢

A condition of normal operation gomescales is when they automatically enter into a sesa@er mode.Yet, when

ascale goesintoascreeraver mode, it causes the el i nfibyngainginmm of t he
screensaver mode the weight display is eliminated (ewemporarily), primary indications can no longer be

read. This condition conflicts with what is required by paragrapB.6.1., which specifies primary indications shall

be easily read under any condition of normal operation of a device.
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Screa-SaverMode: NoPrimaryIndicatiors Primary Indications

Without the zero being present on the display at the start of the transaction the potential for the facilitation of fraud is
increased.The scée could be starting at higher or less than zero when the item is placed on it resulting in an
overcharge or undercharge whether accidental or intentional. HB 44 language is intended to protect both the buyer
and seller of commodities.

It would also be &lpful to know the useful life of the consumer display both with the use of a screen saver versus
without the use of a screen saver.

Changes to the physical scales would not be required as they already have this capability. Any changes are to software.
With improvements to hardware and software capabilities and technologies having greatly improved since this section
of the scale code was last amended

The etroactive effective date would be January 1, 2023 giving retailers sufficient time to modifycteemsaver
software

Merchants may argue that the requirement to include the display of the primary indications along with screen savers,
power savers or text would require massive, complex, and expensive modifications to already existing software.
Howeve, computer programming technology has greatly improved since the 1973, 1987, and 1993 language was
adopted in the Scale Code. Such modifications are much easier and less complex today. The end result further assures
fiEquity in the Marketplace 0

The subntiter requested voting status for this item in 2021.
Arguments in Favor:

Regulatory:
1

Industry:
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il

Advisory:
1

Arguments Against:

Regulatory:
1

Industry:
1

Advisory:
1

Item Development:

N/A

Regi onal Associationsd Comment s:

WWMA 2020 Annual Meeting: StevenHarrington (Oregon) commented to look at the retroactive date and give
plenty of time for adjustments/modifications. John Barton (NCBVM) John commented that there is a 1993
amendment to an existing requirement in place that allows for display othezetftaand it would not be allowed to
display other than zero if it was not on zero. That requirement requires an interlock that would not allow any
weighments to take place unless a zero balance exists. Eric Golden (Cardinal Scale) Echoes Johnsamanments
stated it would not be that hard to accomplish. However, there may be a cost for the operators of such devices. Russel
Vires (Mettler Toledo) commented that NTEP scales are tested for the functionality described by NIST. Additionally,
he concurs wit Steven Harrington and feels a 2027 retroactive date would be appropriate.

The Committee agrees that this item does not have merit and shdithbleawn.

SWMA 2002 Annual Meeting:During Open Hearings the Committee heard from John Barton (OWM) wteal stat

that the handbook was amended in 1993 to permit systems to have screensavers, advertisements, or other alternate
displays once a zero balance had been achieved. The Committee also heard from Ken Ramsburg (Maryland) who
stated that this issue was alreadyered by the NTEP evaluation process.

After consideration of this item the Committee recommends that it be Withdrawn.

NEWMA 2020 Interim Meeting:Testimony was heard from the submitter and others that there are situations where
scales have naeturned to zero indication when weighing from a displayed screensaverafrlmalancecondition.
Arguments were made that meeting S.1.1. (c) would resolve this problem and that it may be an enforcement issue and
not a code issue. Industry commented tha retroactive date of 2023 may not allow for the appropriate time to make

the necessary software changes for an alternative like a split screen. The Committee believes this proposal has the
potential to add information and clarity to the Handbook bautl be investigated to ensure that current problem
situations are not in violation of the Handbook as written. The item was discussed as a potential voting item with the
following language edit to include a split screen display.

(d) When a screen saver, power saver, or text is displayed prior to the beginning of a
weighing operation both the operator and customer indicators shall displag split
screenshowing the numerical zero(s) condition when performing amctual
weighing operation.

Retroactive January 1, 2024
Amended 2021

NEWMA recommends this be a Developing Item.

S&T - 140



WN P

O

10
11
12
13
14

15
16

17
18
19
20

21
22
23
24
25

26
27
28

29

30

31

32
33
34
35
36
37
38

39

40
41

S&T 2021Interim MeetingAgenda

CWMA 2020 Interim Meeting:The S&T Committee received comments from both regulatory officials and industry
represatatives that this item is not a needed addition to the handbook and recommended this\itdrdriben. We
agree with the comments received, and recommend this it&kfitbdrawn.

Additional letters presentatiorand data may have besnbmitted forconsderationwith this item.Please refer to
https://www.ncwm.com/publicatict6 to review these documen

SCL-20.9 D S.1.1.3Zero Indication, Load Receiving Elements Separate from Weighing
Elements and Appendix D1 Definitions: no load reference value

Source:
Kansas Department of Agriculture

Purpose:

To update the code in Section 2.20 Scales that is applicable tdoach@ference value so it applies to weighing
devices utilizing a hopper that, once programmed, weigh in multiple drafts to complete the weighing cycle (automatic
operation) and that in the course of the normal weighing cycle may not return to zero becaataiaf remaining

in the hopper and to amend the definition ofload reference value to recognize a negative weight indication.

Item Under Consideration:
Amend NIST Handbook 44&cales Code as follows:

S.1.1.2.

NeLoad Reference Value.i On-asingle-draftmanually-operated-receiving-hopper-scale-installed
POV aae o+e -,-e-- VaHde ee.e- AaH-Pe1ad 'icate

S.1.1.2.1.Single Draft Manually Operated Receiving Hopper- On_a single draft manually
operated receiving hopper scale installed below grade, used to receive grain, and utilizing & no
load reference value provision shall be made to indicate and record the rtoad reference value
prior to the gross load value.

(Added 1983

S.1.1.2.2. Digital Indicating Hopper Scales Designed for Automatic OperatiBrovisions shall be
made to indicate and record a Aoad reference value on both sides of zero
(Nonretroactive as of January 1, 20XX)

é
S.2.1. ZeroLoad Adjustment.

é
S.2.17. Digital Indicating Hopper Scales Designed for Automatic Operatie.he weighing system shall
be equipped wittsemiautomatic means by which the zdioad may be adjustedhen theindication is
stable within plus or minud.0 scale divisiorand the weighing cycle is not in operation
Automatic zeretracking and automatic zeraetting mechanismshall not operate dring the weighing
cycle
(Nonretroactive as of January 1, 20XX)

é

S.2.6. Weighing and Recording Sequence for Digital Indicating Hopper Scales Designed for Automatic
Operation_
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S.2.6.1. Weighing Sequenceé.For weighing system used to receivéweigh in), the neload reference

value shall be determined and recorded only at the beginning of each weighing cycle. For systems used to

deliver (weigh out), the ndoad reference value shall be determined and recorded only after the gross load

referencevalue for each weighing cycle has been indicated and recorded.

(Nonretroactive as of January 1, 20XX)

S.2.6.2. Recording SeqguendeProvision shall be made so that all weight values are indicated until the

completion of the recording of thindicated value.

(Nonretroactive as of January 1, 20XX)

é

S.34. Interlocks andFlow Control-Digital Indicating Hopper Scales Designed for Automatic Operation

S.3.1.Flow Control. T Provision shall be made to clearly indicate to the operdtw status oproduct flow

to and from the weigh hopper.

S.3.2. Interlocksi Each system shall have operating interlocks to provide for filowing:

(a) Product cannot be cycled and weighed if the weight recording element is disconnected or

subjected to a
power loss

(b) The recording element cannot print a weight if either of tHhew control mechanismeading

directly to or from the weighhopper isoperating

(c) A fAlow pape

ro _sensor

when

provi

(d) The system will operate only in the proper segoe in all modes of operation.

ded,

S

(e) When an overfill alarm is activated, the system shall indicate and record an overfill condition.

S.35. Overfill Sensor.

(a) Theload-receiving elemenshall be equipped with an overfill sensor which will cause tih@v control

mechanism filling the loadreceiving element to become inactjvactivate an alarm, and inhibit weighing

until the overfill condition has been corrected.

(b) If the system is egpped with a lower garner or surge bin, that garner shall also be equipped with an

overfill sensor which will cause th8ow control mechanismemptyingthe loadreceiving elemento remain

open, activate an alarm, anishhibit weighing until the overfill cordition has been corrected.

[Nonretroactive as of January 120XX]

element ofa scale{U

Background/Discussion

no-load reference valué. A posmve or negatlvewelght value |nd|cat|on W|th no load in the Ioaetelvmg

acti

This item ha been assigned to the submitter for further development. For more information or to provide comment,

please contact:
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Mr. Loren Minnich
Kansas Department of Agriculture
7855646695 Loren.Minnich@ks.gov

This proposal aboveeplace assigned a Developing status at the 2020 Interim meekimgMinnich submitted his
amended proposaln Oct ober 2020 to update the purpose-laad the pr
reference value in Appendix D.

The proposalvould apply to those systems that weigh in multiple drafts to complete the weighing cycle (automatic
operation) such as a seed treatment system. Because these devices can retain material in the hopper between drafts,
of ten referr ed spotential for irmccirdiceveifhtnents.tTiheee rare other issues such as the potential

to overfill the hopper or weigh in the wrong sequence that can also result in an inaccurate net weight. This may also
allow some systems that werlassifiedas Automatidulk Weighing Systems (ABWS) to be more properly evaluated

as a system that utilizes a hopper scale using section 2.20 rather than sectidvr2Mhnich added the possible
argumenthat the waythese systems operate more closely resembles an ABWi&ndhould be evaluated using

section 2.22 not section 2.20. These systems already have safeguards in place that should result in an accurate net
weight.

There are many devices currently in use that, when not returned to zero, produce an inaccunatenivelpr

example, a hopper scale used to weigh aluminum cans. The hoppers of these scales tend to become very sticky from
residue and cans may stick to the side. Wh e n-zetohe i ndi
thescaleth egi n the next weighment. I f the operator doesnbd
for the same cans more than once. If the deviceiemed with the can still stuck and it is knocked loose later, the
customer may be paid fores mat er i al than they brought to the facili:t
below zero. If properly operated, a system utilizing a le@teiving element separate from a weighing element can

be used to determine an accurate net weight.

In some cases, the load receiving element of a scale will retain materials (in the case of a hopper scale often referred
to as the fAheel o). This is typicaedgdba phesiitndiecatadmuea
is subsequdty cleared this can result in a negative value and should be accounted for when determining a net weight

At the 2020 NCWM Interim Meeting open hearing sessiba,submitteistaed the intent ofthis item was directed
towards weighing systems utilizingppers and tanks and thas understanding dhe NIST OWM analysiss that

the intentof the proposaimay not have been clear and will work towards clarifying the purpose of the item. He
requested the committee assign a Developing Status. A repraseafdhe NIST OWM indicated he had discussed
the item with the submitter anslwilling to work with him toassist in thelevelopnent ofthe item.

A representative of the SMA commented that their group is opposed to the item because the intentlé&gstobd.
During the Commi hetcenenittee assigneldis itesma Bevelopimg,statts.

Regional Association Comments:

WWMA 2019 Annual Meeting: The Committee recognizes this as a new proposal and that there were no comments

heard orthe item during the open hearings. Due to the lack of comments regarding this proposal, the Committee does
not offer any recommendation for its status.

SWMA 2019 Annual Meeting: The Committee has decided to make no recommendation on this item.

NEWMA 2019 Interim Meeting: The Committee and the body take no position on this item as no comments were
heard during open hearings.

CWMA 2020 Interim Meeting: The S&T Committee heard from the developer of this item, who requested this item
remainDeveloping to abbw more time for input from all parties
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Additional letterspresentatiorand data may have besabmitted forconsideratiorwith this item. Please refer to
https://www.ncwm.com/publicain-16 to review these documents

SCL-20.12 D Multiple Sections toAdd Vehicle Weighin-Motion to the Codeand Appendix D
I Definitions; vehicle scale and weiglin-motion vehicle scale.

Source:
Mettler-Toledo, LLC

Purpose:
Recognizecommercial single draft Weigim-Motion vehicle scale systems

Item Under Consideration:
Amend NIST Handbook 44cales Code as follows:

S.1.Design of Indicating and Recording Elements and of Recorded Representations.

S.114 Weigh-In-Motion (WIM) Vehicle Scales Values to be Recorded At a minimum, the
following values shall be printed and/or stored electronically for each vehicle weighment:

(b) grossvehicle weight;

(c) scale identification (required if more than one lane at theite has the ability to weigh a
vehicle in motion); and

(d) vehicle direction (required if the WIM vehicle scale is bidirectional).

(Added 20XX)

S.115. Weigh-in-Motion Vehicle Scales Operational Limitations.

S.1.15.1. Identification of a Fault. i Fault conditions shall be presented to the operator in a
clear and unambiguous meansiNo weight value shall be indicated or recorded when a fault
condition is detected. The following fault conditions shallbe identified if applicable:

(@ Vehicle speedvas below the minimum or above the maximum speed as specified.
(b) Direction of vehiclewas not valid for this installation.
(c) A change in vehicle spaggreater than that specified wasletected.
(d) The period of time all vehicle axles were simultaneously on the scale was below the
minimum Data Acquisition Time.
(e) Vehicl ebs path of travel was 0 u-teseividge
element
(Added 20XX)
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Table S.6.3.a.
Marking Requirements

Weighing Equipment
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Weighing, Indicating Weighing and |Load Cell |Other
Load- Element not |Load- with CC Equip
Receiving, |Permanently |Receiving (11) ment
and Attached to Element Not or
Indicating Weighing and |Permanently Device
Elementin |Load- Attached to (10)
To Be Marked With b Same Receiving Indicating
Housing or |Element or Element or
Covered on [Covered by a |Covered by a
the Same Separate CC |Separate CC
cct
Manufacture@ods |I|X X X X X
Model Designation and Prefix X X X X X
1)
Serial Number and Prefix X
X X X X
(2) (16)
Certificate of Conformance X
Number (CC)  (23) X X X X (23)
Accuracy Class (17) X X (8) X (19) X
Nominal Capacity (3)(18)(20)| X X X
Value of Scale D
X X
(3)
Val ue of(4) neod X X
Temperature Limits (5) X X X X
Concentrated Load Capacity X X (9)
(CLC) (12)(20)(22)
Special Application (13) X X X
Maximum Number of Scale
Divisions (nmax) (6) X(8) X (19) X
M_wmum V§r|f|cat|on Scale X (19)
Division (&min)
iSO or f{7IMod X
Direction of Loading (15) X
Minimum Dead Load X
Maximum Capacity X
Minimum and Maximum Speed X
(25) =
Vehicle Direction Capability (26) X
Safe Load Limit X
Load Cell Verification Interval X




=
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Table S.6.3.a.
Marking Requirements

(Vmin) (21)

Section Capacityand Prefix

(14)(20)(22)(24) X X

(Added 1990) (Amended 1992, 1999, 2000, 2001, 2002, 2604 20XX)

Table S.6.3.b.
Notes for Table S.6.3.aMarking Requirements

25. Weighin-Motion Vehicle Scales must be marked with minimum and maximum speed limitations.

(Added 20XX)

26. Weightin-Motion Vehicle Scales must be markedvith direction restriction if uni -directional.

(Added 20XX)

D

D

N.1. Test Procedures.

N.7. Weigh-in-Motion Vehicle Scale

N.7.1. Reference Scalt a certified, static scale shall be used to establish all vehicle weights used in this
procedure.

N.7.1.1. The Reference Scale shall be of such dimension and spacing as to facilitate the saralé
static weighing of all Reference \éhicle weights.

N.7.1.2. The Reference Scale should be located near the WeigkMotion vehiclescale to minimize the
effect of vehiclefuel consumption. The Reference Scale and the Weigh-Motion vehicle scale maybe
the same scale.

N.7.1.3. The Reference &le shdl be verified immediately prior to using it to establish Reference

Vehicle weights To ensure the reliability of the reference
weight values for reference vehicles, a subsequent test of the reference scale maypdrormed

immediately following the test of the WIM vehicle scale To qualify for use as a suitable Reference

Scale, it must meet NIST Handbook 44, Class lll L acceptance tolerances shall also be capable of

displaying in a higher resolution that permits loads to be weighed in 1/10 of the increment size of the

WIM Scale.

N.7.2. One or more Reference Vehicles shall be used to provide varying weight conditidos testing.
Reference vehicles shall be representative of vehicles that are customarily geéd on the WIM vehicle
scale _during normal operation. Reference Vehicle length and axle spacing must comply with the
minimum Data Acquisition Time allowed for the WIM vehicle scale.

N.7.21. L oadsshall be positioned to present as close as possible emual sideto-side load.
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N.7.2.2. Reference Vehicle(s) shall be selected to provide:

a) A weight value above 2/3 the capacity of the Weigim-Motion vehicle scale,

b) A weight value below 1/3 the capacity of the Weigin-Motion vehicle scale or the empty
weight of a Reference Vehicle, and

c) Atleast one weight value between the above weight values.

N.7.23. Reference Vehiclés) shall have their gross vehicle weighéstablishedon a Reference Scale as
defined in N.7.1.immediately before being used to condudhe Weigh-in-Motion vehicle scaldgests.

N.7.23.1. If the weight of the Reference Vehicle changeduring the test (e.q. due to fuel
consumption, change of driver, etc.), a newevisedgross vehicle weighshall be established.

N.7.24. Reference vehicles shall be weighed on a reference scale that provides the gross vehicle weight
in a value that is 1/10 of an increment of the WIM scale.

N.7.3. Test speedsa constant speedf the Reference Vehicleshall be maintained during each tes{See
also S.1.15.¢)

N.7.3.1 Various speedof the Reference Vehicleshall be used between the minimum and maximum
operating speed specified for the Weigin-Motion vehicle scale. The minimunspeed capability of he
Reference \ehicle may be used as the minimum speed.

N.7.4. WIM Vehicle Scale Test Procedures shall simulate the normal intended use as closely as possible
(i.e. test as used

N.7.4.1. TheWIM vehicle scale must comply with alapplicable static vehicle scale tests as described
in N.1. using certified weights.

N.7.4.2. The tess shall be performed using the Referenceahiclg(s) defined in N.7.2.

N.7.4.3. Each Reference Vehicle shall have a minimum of 10 weighmeatghe spe&ds asdefined in
N.7.3

N.7.4.4. Reference ¥hicles must stay within the defined roadway along the load receiving element.
(See also S.1.15.1.e).

N.7.4.5. Direction Test.i The tests shall be performed in both directions, if applicable.

N.74.6. At the conclusion of theWIM vehicle scaletests there will be a minimum of 30 total weight
readings for the Reference Vehiclés) for each direction if applicable The tolerance for each weight
reading shall be based oithe gross vehicle weights anthe acceptancéolerance values per Table Gor
Accuracy Class Il L.

(Added 20XX)
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Table 7a.
Typical Classor Type of Device for Weighing Applications

Class Weighing Application or Scale Type

I Precision laboratory weighing

Il Laboratory weighing, precious metals and gem weighing, grain test scales

All commercial weighing not otherwise specified, grain test scales, retgifecious metals and
semkprecious gem weighing, grairhopper scales, animal scales, postal scaleshicle orboard
weighing systems with a capacity less than or equal to 800Ib, and scales used to determin
laundry charges

Vehicle scalegincluding weigh-in-motion vehicle scales)yehicle onboard weighing systems
I L with a capacity greaterthan 30000lb, axle-load scales livestock scalesrailway track scales,
crane scales, and hopper (other than grain hopper) scales

1] Wheetload weighers and porable axleload weighersused for highway weight enforcement

Note: A scale with a higher accuracglasst han t hat specified as Atypi

(Amended 1985, 1986, 1987, 1988, 1992, 198& 2012_and 20XX)

é

Appendix D. Definitions

é

referencevehicle.i A test vehicle with an associated load, including the drivethat has been statically weighed

for temporary use as a mass standarébr a short period of time, typically the time required to test onéWeigh-
in-Motion vehicle scale.[2.20]

(Added 20XX)

vehicle scalel A scale(including weigh-in-motion vehiclescales)adapted to weighing highway, farm, or other
large industrial vehicles (except railroad freight cars), loaded or unlogdi2d]

(Added 20XX)

é

weighrin-motion (WIM) vehicle scalei A vehiclescale adapted to weighing highway, farm, or other large
industrial vehicles (except railroad freight cars), loaded or unloaded, in a single draft while these vehicles
travel across the scale. [2.20]

(Added 20XX)

Background/Discussion

This item ha been assigned to the submitter for further development. For more information or to provide comment,

please contact:

Mr. Russ Vires
Mettler-Toledo, LLC
614-438-4306 russ.vire@mt.com

Mr. Vires provided revisions to this proposal following the Januar02RCWM Interim Meeting which are
represented in the above proposal. See Appendix A summary of those revisions.
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There has been a lot of work done to include Commercial \Waighotion into Handbook 44 over the past few years.
Mettler-Toledo has beea supporter of adding WIM code into HB44, however, the axle weighing scale proposed has
failed to demonstrate that it can meet the requirements and tolerances associated with commercial vehicle weighing.

There is a growing need in the market to proxddmmercial vehicle weighing transactions faster than can currently
be done by static weighing. We also know weiigtmotion vehicle scales can provide these faster transactions and
meet the requirements to provide commercially accurate results dynamitedty the complete vehicle is on the
scale. For these reasons, Metfleedo is submitting this proposal to amend Handbook 44 to include single draft
WIM vehicle scales.

Those in favor of axle weighing scales may be opposed to WIM scales being inclgR®i3. SingleDraft Vehicle

Weighing. However, until those devices can demonstrate they can meet the Handbook 44 Class IlIL requirements

and provide adequate test procedures to verify the device can perform under all conditions of anticipated use, they
should not be permitted to be used as commercial devices. Meiterto can demonstrate a single draft WIM vehicle

scale can meet the HB44 requirements and we will work with the conference to refine the test procedures as needed
in our proposal.

During the open hearing session of the NCWM Interim Meeting, the Committee was given a presentation on this
proposal by the submitter, Mettidioledo, LLC. The presentation consisted of a video showing testing done on the
submitteréds WI M s yestconfiguratians af lgghviap freighe trudks. f Coraments from Mr. Tim
Chesser (AR), Mr. Doug Musick (KS) and Mr. Steve Harrington (OR) pointed out this system should include alerts
to the operator that any parameters to be followed during weighmentssosysitém were not followed. These
parameters could include vehicle speed, slowing and/or acceleration of the vehicle while being weighed, proper
tracking of the v e-etewihgeekermentywece Ehe somments included thad ihithde paeessne

were exceeded by a significant amount, there should be no weight value indicated or recorded by the system.

Several Committee members asked -dirhaef tsou bahmi dt ftfiedu Iwteii gehxiprd ¢

how this systenwill determinewhen the entire weight of the vehicle is captured. Mr. Eric Wechselberger (Mettler
Toledo) explained that in general, mdtiaft weighing is done by weighing independently the axles or groups of axles
of the vehicle and mathematically summing thoseesluSingledraft weighing is performed when the entire vehicle

is positioned on the loactceiving element. Mr. Wechselberger further explained their system will sense when the
entire vehicle is positioned on the leegteiving element when the increadeveight value ceases and prior to the
instant when the weight registered begins to decrease as the vehicle exits-teeddadg element.

The submitter also explained that these systems are subject to requirements addressing the approachesitgthe weig
el ement as found in HB 44 Scales Code UR. 2. 6-draftas we
weighingo in UR. 3. 3. Additionally, explanation was
the speed of the vehicle adritvels across the loa@ceiving element.

Mr. Tim Chesser (AR) as echair of the NCWM WIM TG, noted that the task group is struggling to come to
consensus on appropriate test procedures for the WIM system addressed undér1Sand indicated thatith
proposal may benefit from the work the TG has done to this point. Mr. Chesser noted that the Committee may elect
to add the further development of this item to the already formed TG. Mr. Eric Golden (Cardinal Scale) noted that it
may be relatively egsto achieve acceptable results when using a particular type/configuration of vehicle as the test
load, but it would be a bigger challenge to get the same results when using a variety of different vehicle configurations.
As the submitter, Mettler Toledavited interested parties from NCWM to witness a series of demonstration tests to
be conducted at their facility on March 10, 2020. Mr. Golden also raised the question-lattdtim vehicle scales

are considered to provide a weighment that is rolu#tfit and can these types of vehicle scales be used as WIM scales.

Mr. Brad Fryburger (Rinstrum) as submitter of SC&.1 asked the Committee what results are necessary in terms of
accuracy to provide evidence that these types of WIM systems are viablewaddgvovide justification for a proposal
such as this to move forward. He f ur t-trafts of axlepor axle n e d
groups to calculate a total gross weight of the vehicle) has yet to demonstrate a 100 % cemjitlatice HB 44

Scales Code Class Il L tolerances. Mr. Fryburger was of the understanding that a WIM system used for weighing
highway vehicles was required to prove its capability of providing accurate weighments 100 % of the time.
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NIST OWM commentedhat it was not their belief that these systems be within Class IIl L tolerances for each and
every weighment to demonstrate the proposed changes have merit and to justify that work continue by the TG assigned
to SCL-16.1. If and when these systems ametgpproved and placed in service, field testing will confirm they are
suitable for use and the marketplace will determine their viability for commerce. Additionally, OWM noted the
proposal recommends the addition of requirement S.1.8.6. (addressing taheerecorded) and that the proposed
location in the Scales Code may be inappropriate. OWM points out that this requirement is not directed towards
computing scales and would be located more appropriately elsewhere in the HB 44 Scales Code.

Mr. Constatine Cotsoradis (Flint Hills Resources) and Mr. Wechselberger recommended the Committee assign a
Voting status to this item.

During the Committeebs work session, it was decided the
status. The&Committee will provide the submitter specific detail on what additional information is needed to move
the item forward with a recommendation that the submit

and comments heard during the open heaséassion.

Regional Association Comments:

WWMA 2019 Annual Meeting: Mr. Russ Vires (MettleiToledo) commented as the submitter of the item that input

is requested from the regional associations, regulators, and other sources on the changes being ldrose.

stated that he believes the item is fully developed and requested that it be assigned as a Voting item. Mr. John Barton
(NIST) stated that OWM has not had enough opportunity to review this item fully but that it is encouraging to note
thatthesbmi tter is offering others the opportunity to obse
that it will meet Class IlIL tolerances. Mr. Eric Golden (Cardinal Scale) stated that as a member he has experienced

the frustration in the padt8 months with the existing WIM TG addressing item SI&.1. Mr. Golden stated that

Cardinal could support this proposal as a Developing item with some reservations.

The Committee agrees the item has mamidthat the item be given a Developing statiifie Committee notes that

the submitter has stated there is an opportunity for having members of the NCWM, NIST, and/or regulatory officials
to witness the operation of the systems referenced in this proposal thus providing evidence the systems will meet
current Class IlIL tolerances.

SWMA 2019 Annual Meeting: Mr. Tim ChesserAR) recommended this item be given an Assigned stdus.

Russ Vires (MettlefToledo) stated that he did not support an Assigned status and is willing to demonstrate the
capabilities of the device by the 2020 NCWM Interim Meeting. He believes the item is well developed but would

rather the item be recommended as Developing back to Mé&tiledo, the submitteMr. Eric Golden (Cardinal

Scale) asked how mulfilatform scaés would be considered moving forward, and that he supports single draft
weighingMr.Di ck Suiter (WIM Task Group) stated that this it
draft weighing became the only allowabtethod. He also stated ttihe task group wants to remove the single draft

requirement for WIM Vehicle Scales.

The Committee recommends this item be Assigned to the WIM Task Group.

NEWMA 2019 Interim Meeting: The Committee and the body agree that this item has merit and should be given an
Assigned status. During open hearings, Mr. Dick Suiter (Richard Suiter Consulting) commented that as a WIM
member, recommend the item be assigned. He explained that thasalrds different than SCGL6.1 because it
proposes using a single draft with a fi@hgth truck scale. Mr. John McGuire (NJ) and Mr. Jim Willis (NY) agree
with this position

CWMA 2020 Interim Meeting: Russell Vires (MettleiToledo, LLC) gave a presaiton to the S&TCommittee on

this item. The presenter answered a number of questions from the committee and from both regulatory officials and
industry representatives on this item. A concern that was highlighted questioned if placing the referen® scal

high resolution, the reference scale may not comply with the N max requirement. Another concern of regulatory
officials was the need to test the reference scale to used capacity with known field standards. This could require an
additional burdena both the regulatory officials and the device owners. Russell Vires commented that this item was
still being developed with the goal of presenting a final version at the NCWM meeting in January. Not having seen
the final version of the item, the comreitrecommends this item remaibaveloping item
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Additional letterspresentatiorand data may have besabmitted forconsideratiorwith this item. Please refer to
https://www.ncwm.corpublication16 to review these documents

ABW i AUTOMATIC BULK WEIGHING SYSTEM S

ABW-16.1 D A. Application, S Specifications, N. Notes, UR. User Requiremenasd
Appendix D i Definitions: automatic bulk weighing system.

Source:
Kansas

Purpose:

Modernize the ABWSCode to more fully reflect the types of systems in use and technology available while still
maintaining the safeguards of the current cadeé amend the ABWS definition by removing requirements that are
included in specificatins and providing guidance as to what amount of automation is required for an Automatic Bulk
Weighing System

Item Under Consideration:
Amend NIST Handbook 44utomatic Bulk Weighing Systems Code as follows:

A. Application

A.1l.General.T This code aples toautematic-bulk weighing systemghatis;-weighing-systemgapable of

adapted-to-the—automaticautomatically welghlngef—a—emmdﬂy—m successwe drafts oi commodlty
W|thout operator |ntervent|on

(Amended 198 And 20XX)
S. Specifications
S.1. Design of Indicating and Recording Elements and Recorded Representations.
S.1.1. Zerolndication. i-PrevisiensAn automatic bulk weighing systemshallbe-made-toindicate
and record a ntpad reference value and, if the-luad reference value is a zero value indication, to

indicate and record an eof-balance condition on both sides ofae
(Amended 20XX)

é

S.1.5. Recording Sequencé.Prevision-An automatic bulk weighing systemshallbe-made-so-that
indicate all weight valuesre-indicated until the-completion-oftherecording of the indicated valig

completed
(Amended 20XX)

S.1.6. Provision for Sealing Adjustable Components on Electronic Device$. 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 performfatheedevice.

S.1.7. No Load Reference ValugsAn automatic bulk weighing system shall indicate and record
weight values with no load in the loadgreceiving element. No load reference values must be
recorded at a point in time when there is no product f’w into or out of the load receiving element.
Systems _may be designed to stop operating if a no load reference value falls outside of user
designated parameters. If this feature is designed into the system then the no load reference value
indicated whenthe system is stopped must be recorded, an alarm must activate, weighing must be
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inhibited, and some type of operator intervention must be required to restart the system after it is

stopped.
(Added 20XX)

S.1.8. Loaded Weight Value§ An automatic bulk weighing system shall indicate and record
loaded weight values for each weighment.

(Added 20XX)

S.1.9. Net Weight Values An automatic bulk weighing system shall calculate and record net
weight for each weighment.

(Added 20XX)

S.1.10. Net Weight Accumulabn i An automatic bulk weighing system shall accumulate and
record the sum of all net weight values for all weighments performed during a weighing process.

(Added 20XX)

. Interlocks andGate-GentrelProduct Flow Control.

S.3.1. GatePesitiorProduct Flow Control. i Provision-An_automatic bulk weighing systemshall
be-made-toeclearly indicate to the operat@roduct flow status the—pesition-of-the-gates-leading
directly to and from theneigh-hepperload receiving element. Many types of equipmértan be
used to control the flow of product into and out of a load receiving element automatically including
but not limited to gates, conveyors, augers, robots, pipes, tubes, elevators, buckets, etc.
(Amended 20XX)

S.3.2. Interlocks.i Each automatic bia weighing system shall have operating interlocks to provide for

the following:

(a) Product cannot be cycled and weighed if the weight recording element is disconnected or

subjected to a power loss.

(b) can only eannot-print record a weight if eitherof-the-gatesequipment controlling
product flow to or from the load-receiving element is in _a condition which prevents
product entering or leaving the load receiving elementleading-directly-to-orfrom-the
weigh-hopperis-epen.

(c) A Al ow pngpomaded)is activatelor , wh

(d) The system will operate only in the proper sequence in all modes of operation.

(e) When an overfill alarm is activated, the system shall indicate and record an overfill

condition.
(Amended1993and 20XX)

S.3.3. OverfillSeaseAnd Interference Detection

(a) An automatic bulk weighing system must have a means to detect wh&hethe weigh
hopper load-receiving elementshall-be-equipped-with-anis overfilled. When an overfill
condition existssenserwhich-willcause the feegroduct flow to the load receiving element
must be stopped.gate-to-closean alarm must activate activate-an—atarm, and-inhibit
weighingmust be inhibited until the overfill conditiorhas been correctgdnd some type of
operator intervention must be required to restart the system An alarm could be many
things including a flashing light, siren, horn, flashing computer screen, etc. The intent of
an alarm is to make the operator awardhere is a problem which needs corrected.
(Added 1993YAmended 20XX)
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(b) H-the-system-is—equipped-with-aDownstream storage devices and other equipment,
permanent or temporary, lower-garner-or-surge-bin-that garnershall-alsavhich have the

potential to interfere with weighment when overfilled or not functioning properly must
have a means to prevent interference. When interference exist the system must stop, an
alarm_must_activate, product flow must stop, weighing must be inhibited until the

interference _has been corrected and some tvpe of operator mterventron is requrred to
restart the system.-be-eqg v 1 A

[Nonretroactive as of January, 1998]
(Amended1997and 20XX)

N. Notes

N.1. Testing Procedures

N.1.1. Test Weightsi The increasing load test shall be conducted using test weights equal to at least

10 % of the capacity of the system:

(a) onautomatiegrain bulk- weighing systems installed after January984used to weigh
grain; and

(b) on other automatic bullkweighing systems installed after January 1, 1986.
(Amended 1987and 20XX)

UR. User Requirements

UR.4. System Modification.i Components offhe the automatic bulk weighing system, shall not be
modified except when the modification has been approved by a cemeetgineering authority, preferably

that of the engineering department of the manufacturer of the scale, and the official with statutory authority

having jurisdiction over the scale.
(Amended 1995nd 20XX)

And amend Handbook 44 AppendixilDefinitions as follows:

automatic bulk weighing systemi A weighing systentapable ofadapted-te-the-automaticautomatically
werghrng et—buu»(—eemmedmes—m successrve drafts o&_commodity wrthout operator mterventron

Background/Discussion:

This item ha beenreturnedto the submitter for further development. For more information or to provide comment,

please contact:

Mr. Loren Minnich
Kansas Department of Agriculture
785564-6695,Loren.Minnich@ks.gov

NOTE The updated vsion provided in2016 and2017 is that which is shown in Item under Consideration for this
item. To view previous versions of the proposal, refer teadghenmi t t eeds 2016 and 2017

The following rationale was offered by the submitter of ifeish for proposing changes to the HB 44 ABWS Code:

S&T - 153

Fi

nal


mailto:Loren.Minnich@ks.gov

wWN B

N

S&T 2021Interim MeetingAgenda

1T There are many systems in use that donét meet the d

the Handbook. These changes will make it easier for regulators/inspectors to determinteihaskpsild
be evaluated as an AABWSO.

The wording Aautomatic bul k weighing systemsodo shoul

The -Iimaodd and Al oaded weighto recordings are i mport
included in he application code.

The current code does not clearly define at what level of automation a system would be considered an ABWS
versus a scale with some accessory equipment (hopper, tank, etc.). This is an attempt to more clearly
distinguish which systenshould be considered ABWSs.

Human intervention could be many things. Some examples include, but are not limited to, pushing a reset
button, turning power off then back on, typing a password, or entering a statement into a system log. The
intentwithinchdi ng the term fihuman interventiondo is to no
of automation, only the ones that cycle repeatedly and can potentially operate without anyone present to
observe weighing malfunctions.

There are many types of loaglceiving elements that will work with an ABWS to include, but not limited
to, tanks and hoppers so the previous language referring to hoppers was removed and replaced with the
generic but accurate term fiload receiving el emento.

The old language implied parate sensors (e.g., bindicators) were required. Newer systems have already
bypassed the use of separate sensors and utilize the weight indications to identify an overfilled condition,
similar to how the indications are used to regulate product flowti@doad receiving element for some
devices. Concerns for this approach have been raised for situations when an indicator is not functioning
properly. Thatis a legitimate concern, but my reply then is: What is the backup for an indicator not indicating
properly on any other type of device? This is something we know happens with other devices and commonly
may not be detected until a device inspection and test is completed. Thus, one reason routine inspections
and testing are required.

Many types of egpment can be used to control the flow of product into and out of a load receiving element
automatically, including but not limited to gates, conveyors, augers, robots, pipes, tubes, elevators, and
buckets. Examples would be a conveyer delivering produstich a case, the recording element should

not record if the conveyer is still moving, or in the case of a pneumatic transfer tub the recording element
should not record if the blower forcing air through the tube is still operating. Therefore, thagldge
referring to gates was removed and replaced with more generic terminology which can be applied to any
equipment used to control product flow, not just gates.

Many types of equipment can be used for downstream commodity storage including batitedt tb
hoppers, tanks, bins, flat storage, trucks, totes,

isurge bin, o etc., has been removed and replaced wi
devi ces 0 t potemtidl tymesvof graaluct handlihg equipment.

A downstream storage device itself may not interfere with the weighing process directly, but it also cannot

create a situation in which an overfill condition or some other malfunction of the equipment interferes with

the weighing process. An example wolde a grain storage hopper located under a weigh hopper in a

position which, when grain is mounded up above the storage hopper, the grain touches the bottom of the
weigh hopper and interferes with the weighing process. For this example, if the storpge ¢ap be

lowered far enough below the weigh hopper so that the mounded grain cannot touch the weigh hopper when

it reaches itsd maximum potential height then it wo
The same scenario would apptya truck parked under the load receiving element or a conveyer under the
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load-receiving element. Wording was added to ensure interference does not occur and if it does that the
system activates controls to prevent weighing errors.

The Committee receideupdates on this item by its submitter, Mr. Doug Musick (KS) at the NCWM Interim and
Annual Meetings of 2016 and 2017. The Committee agreed at each these meetings to maintain the Developing status
of the item to provide Mr. Musick the opportunity to futlevelop the proposal.

At the 2018 NCWM Interim Meeting the Committee received comments from Mr. Doug Musick (KS), submitter of

the item. Mr. Musick asked the Committee to keep the item in a Developing status as there are changes being made

to the itembased on comments and feedback received from recent regional meBtings.i ng t he Commi t t e e
session, it was agreed to keep the item Developing as requested by the submitter.

The Committee did not take comments during open hearings on Devel@pirsgit the 2018 NCWM Annual Meeting

except to grant the submitter of a Developing item an opportunity to provide an update on the progress made to further
develop the item(s) since the 2018 NCWM Interim Meeting. Mr. Loren Minnich (KS) gave an update on th
Developing item to the Committee. Mr. Minnich stated that he or Mr. Doug Musick (KS) plan on giving presentations
at 2018 regional meetings to provide more detail on the item. Kansas hopes to have this item fully developed so it
can be presented for teonext year.

OWM provided the following written recommendations and comments to this item as feedback to the submitter and
as part of its analysis of the S&T Committeeds 2018 ag:H

1 The changes proposed in AB8Y ABW-4, and OTHG6 are all relatedteempts to help clarify and make it
easier for field officials to determine the proper HB 44 code to apply to some newer automatic weighing
systems that have been introduced into the commercial arena. OWM is unable to envision, based upon its
review of these three proposals, how the proposals, whether considered individually, or combined and
considered as a group, will accomplish this intended outcome. Addressing these issues in a piecemeal fashion
may actually result in more confusion.

1  With respecta this particular item, OWM reiterates its comments included in the analysis it provided to the
Committee at the January 2018 Interim Meeting. The proposed changes to the Automatic Bulk Weighing
Systems (ABWS) Code would expand its application to inckatae newer automatic weighing systems
that currently fail to meet the application of the ABWS Code (or the current HB 44 definition of an ABWS).
OWM is not convinced this is a technically sound appropriate approach.

1 The current ABWS Code applies to sysis that automatically weigh single commodity in successive
draft s; yet we believe it was the submitterds inte
also apply to systems that automatically weigbre than oneommodity at a time in sgessive drafts. For
example, some seed treatment systems can be programmed to weigh multiple drafts of the same recipe,
which, oftentimes, is made up of different ingredients (commodities) that get mixed together to form the
treatment for a particular ed type. The various recipes to be weighed by a system can include not only
different ingredients, but also different amounts of those ingredients, both of which can affect the price
charged to customers. Expanding the application of the ABWS Codeltesadsuch systems may cause
unnecessary confusion. For this reason, OWM prefers maintaining the current ABWS Code as is. Perhaps
a better approach to addressing these systems and the resulting gaps in HB 44 requirements would be to form
a small group tdurther study such systems and recommend Handbook 44 changes, possibly including
consideration of a separate code to address these and other types of dynamic weighing systems.

The Committee agreed to carryover this item on its 2019 agenda inedopieg status and looks forward to being
able to consider a final completed version.

At the 2019 NCWM Interim Meeting, Mr. Doug Musick (KS), submitter of the item, requested the Committee
designate this item eit heventlieWettenecononentsrihg Gomaittee feteivdddrammat i o1
CompuWeigh Company and NIST OWM in advance of the 2019 Interim Meeting. Mr. Musick reported he believes

this item has merit. Automatic bulk weighing systems can provide greater accuracy in weigkingrbolodities
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that dondét flow well when fed into or discharged from
commercial marketplace is increasing and some of the m
ofany partit | ar HB 44 <code. This finewer o equi pment needs t
this item as fidevelopingdo or dAinformational 6 wil/l provi
provided by CompuWeigh Company and NIST OWM
In written comments and recommendations provided to the Committee in advance of the 2019 NCWM Interim
Meeting,NIST OWM provided the Committee the followinmpintsconcerning this item:
1 OWM views the changes proposed to paragraph A.1l. as expandirappeeds the current Automatic Bulk
Weighing Systems Code to encompass types of systems not previously considered an ABWS.
1 While OWM agrees with the concept of updating the current code to pave the way for its application to newer
automated weighing systes, OWM believes the current draft proposal is not sufficiently developed enough
to be considered for adoption.
T Critical parts of the Handbook 44, Appendix D defin

A.l. of the ABWS Code that are progasfor deletion provide the unique and distinguishing operational
features of these systems and are therefore, very significant in identifying ABWS and are imperative for
determining the application of the correct HB 44 code.

f ALoaded weightapval 8ed. 8.par agjwei ghing processo (pa

(paragraphs S.1.8., S.1.9., and S.1.10) in this proposal are ambiguous terms that need to be clearly defined.

1 The changes proposed to paragraph S.3.3.(a) and (b) need additional woelkarfple, it is important to
specify in (a) that product flow to the loaélceiving element must automatically stop rather than be stopped.
Al so, the terminology fAother equipmento needs be
paragrap (b). Additional language is needed to clarify the proper application of these two subparagraphs.

To view alll of OWMb6s comments and recommendations per:

di fferent i tems on t hedos®&eNCG/M mahsite forethe 2059 NEWM Interien Mpeting. t

At the 2019 NCWM Annual Meeting the Committee was told by the submitter that there was no new information to
updatealthough, Mr. Loren Minnich would be working to further develop this item for the state of Kan$ees
Committee agreed to maintain this proposal as a Developing Item.

During the 2020 NCWM Interim Meetingheé submitter of the item acknowledged thateheais been little progress
on this item in the last few cycles and askedGbemittee to retain the Developing status for the next cycdidos
more time to address the issue identified by various stakeholerfuss Vires (SMArommented that thegroup
had no position on this item.

NIST OWM commented that the ABWS code was writtenvieny specifictypes ofdevices and that these changes
may broaden the scope of ttmdeto include devices théte HB 44 ABWS Codwasnotintended to apply toOWM

tt

also suggested that it may be more appropriate to amend the HB 44 Scales Code to apply to certain automated systems

being addressed by the submitter of this item.
The Committeeagreed taetain the Developing stata$ this item during the work session.

Regional Association Comments:

WWMA 2019 Annual Meeting: During the open hearing session, the Committee heard comments from Mr. Russ
Vires (SMA) have no opinion at this time. Mr. John Barton (NIST OWM) stated that the submitter proposal to modify
the ABWS Code by introducing terminology that reflects the newer technology in use today however, he believes that
there is too much focus being given to fautomationo
of ABWS devices. Also, by reming the description of ABWS from the Applications Section of the Code, this
proposal will widen the scope to include systems not intended to be covered under the ABWS Code.
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The Committee agreed to recommend this iterWithdrawn. The Committee recognizes that there have been no
changes to the proposal since the last cycle of hearings.

SWMA 2019 Annual Meeting: Mr. Russ Vires (SMA) sted SMA had no position on this item #itis time. The
Committee decidedasNo Recommendationsn this item.

NEWMA 2019 Interim Meeting: The Committee and the body agree with comments made in the Western Weights
and Measures Association report that this item shoullfiledrawn as no changes or additional information has been
provided since 2016. No comment was heard during open hearing.

CWMA 2020 Interim Meeting: Loren Minnich (KS) the developer of the item gave an update to the item to the S&T
Committee and requested the item remain developing to allow for more time to fully develop the item. We ask the
NCWM S&T Chair to give the deveber a deadline of one year to present substantial progress on this item or withdraw
it.

Additional letterspresentatiorand data may have besabmitted for consideration with this itenRlease refer to
https://www.ncwm.com/publicaticfh6 to review these documents

BLOCK 4ITEMS (B4) ELECTRONICALLY CAPTURED TICKETS OR RECEIPTS

Source:
Kansas Department éfgriculture, Division of Weights and Measures

Purpose:
Allow recorded values tbe captured electronically as an alternative to a printed ticket or receipt.

B4: GEN-21.2 G-S.5.6. Recorded Representations.

Item Under Consideration:
Amend NIST Handbook 445eneral Code as follows

G-S.5.6. Recorded Representationsi Insofar as theyare appropriate, the requirements for indicating and
recording elements shall also apply to recorded representations. All recorded valuessirstiédprovided

digitally. In applications where recorded representations are required, the customer giaagnitthe 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
informationelectronically (e.g., via cell phone, computer, etc.) in lieu of or in addition to a hard copy.

(Amended 1975, 2014 a2 XX)

B4:LMD-21.2  S.1.6.5. Money Value ComputationsUR.3. Use of a Device.

Item Under Consideration:
Amend NIST Handbook 44.iquid Measuring Device€ode as follows

S.1.6.5. Moneyalue Computations
é
S.1.6.5.6.Display of Quantity and Total Price, Aviation Refueling Applications.

(a) The quantity shall be displayed throughout the transaction.
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(b) The total price shall alsoébdisplayed under one of the following conditions:

(1) The total price can appear on the face of the dispenser or through a controller adjacent to
the device.

(2) If a device is designed to continuously compute and display the total price, then the total
price shall be computed and displayed throughout the transaction for the quantity delivered.

(c) The total price and quantity shall be displayed for at leastrfiirutes or until the next transaction
is initiated by using controls on the device or othestomeractivated controls.

(d) A printed receipt shall be available and shall include, at a minimum, the total price, quantity, and
unit price.
[Nonretroactive as of January, 2008]
(Added 2007YAmended 20XX)

S.1.6.7. Recorded Representationis Except for fleet salegnd other price contract salesd for
transactions where a peselivery discount is providea printed receipt providing the following
information shall beavailable through a buitn or separate recording elemefatr all transactions
conducted with poirbf-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;*

(d) the product identitypy name, symbol, abbreviation, or code number;* and

(e) the dispenser designation by either an alphabetical or numerical description.**
*[Nonretroactive as of Januarg, 1986] **[Nonretroactive as of January 1, 2021]
(Added 1985) (Amended 1997, 2012, 2014, 201820%X)

S.1.6.8. Recorded Representations for Transactions Where a PeBlelivery Discount(s) is Providel. i
Except for fleet sales and other price contract salpsgnted receipt providing the following
information shall be available through a buritor separate recording element that is part of the system
for transactions involving a pedelivery discount:
(a) the product identity by name, symbol, abbrewiatior 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 tHeel sale.
(c) an itemization of the postelivery discounts to the unit price;
(d) the final total price of the fuel sale after all pdstivery discounts are applied; and

(e) the dispenser designation by either an alphabetical or numerical description.
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[Nonretroactive as of January 1, 2021]
(Added 2012) (Amended 201dnd 2018and 20XX)

UR.3. Use of a Device

e

UR.3.3. Computing Device.i Any computing deviceised in an application where a product or giiade
offered for sale at one or more unit pricghsll be used only for sales for which the device computes and
displays the sales price for the selected transaction.
(Became retractive 1999)
(Added 1989) (Amended 1992)
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 fromethisement
provided that:

(1) all purchases of fuel are accompanied kpyiated- receipt of the transaction containing the
applicable price per gallon, the total gallons delivered, and the totalgfiice sale; and

(Added 1993)

(2) unless a dispenser complies with S.1.6.4.1. Display of Unit Rhieeprice 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 093)

(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 el Wie dispenser is set to compute
prior to the application of any discount shall be the highest unit price for any transaction;
(Amended 2014)

(2) all purchases of fuel are accompanied by a receipt recorded by the system. The receipt shall
contain:

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 postdelivery discount including the:

1. total volume of the delivery;
2. unit price; and
3. total computed price of the fuel sale prior to pdslivery discounts being applied.

c. an itemization of the postelivery discounts to the unit price; and
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d. the final total price of the fuel sale.
(Added 2012) (Amended 2014)
(Added1989) (Amended 1992, 1993, 20Hnd 2014 and 20XX)

UR.3.4. Printed Ticket. Recorded Representatiori The total pricethe total volume of the delivery; the
price per liter or gallonand a corresponding alpha or numeric dispenser designatbaf beshown,
eitherprinted recorded by the devicerin-clear-hand-seript; on anyprinted-ticket-issued-ly-a-device

and recorded representationcontaining any one of these valudsstablishments where no product grades
are repeated are exempt from the dispenser designation requirement.

*[Nonretroactive as of January 1, 2021]

(Amended 2001, 2018, and 2QEhd 20XX)

B4:VTM-211 S.11. Primary Elements, UR.2.User Requirements

Item Under Consideration:
Amend NIST Handbook 44/ehicle Tank MeteCode as follows

S.11. Primary Element

S.1.1.1. General.i A meter shall be equipped with a primary indicategment-and-may-also-be
eguipped-with-a-primary-recording-element. Except for systems used solely for the sale of aviation

fuel into aircraft and for aircraft -related operations, a meter shall be eqpped with a primary
recording element.

Note: Except for systems used solely for the sale of aviation fuel into aircraft and for aietasdd
operations, vehicktank meters shall be equipped with a primary recording element as required by
paragrapiJR.2.2. Ficket-PrinterCustomerFicket—Recorded Representation

(Amended 199&nd 20XX)

é
S.1.4.2. Printed-TFicket Recorded Representation If a computingtype device issuesgrinted-ticket
recorded representationwhich displays the total computed price, tis&et recorded representation
shallalse-haveprinted-clearly-thereorrecord the total quantity of the delivery, the appropriate fraction
of the quantity, and the price per unit of quantity.
(Amended 198%nd 20XX)

€

UR.2. User Requirements.
é

UR.2.2. FicketPrinterCustomerTFicket Recording Element i VehicleMounted metering systems
shall be equipped with ticket-printerwhich-shall-be-used-formeans to recordall sales where product
is delivered through the meter. A copy of the ticket issued by the device shedthisigh- provided to the
customer at the time of delivery or as otherwise specified by the customer.

(Added 1993) (Amended 1994nd 20XX)

B4: LPG-211 S.1.1. Primary Elements., UR.2. User Requirements

Item Under Consideration:
Amend NIST Handbook 44 PG and Anhydrous Ammonia Liquillieasuring Device€ode as follows
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S.1.1. Primary Elements

S.1.1.1.General.i A meter shall be equipped with a primary indicating element and may also be
equipped with a primary recording element.

Note: Vehiclemounted metering systems shall be equipped with a primary recording element as required
by paragraptUR.2.6.Ficket-Printer;Customer-TFicket .Recorded Representation
(Amended 20XX)

S.1.1.6. Printed-Ticket—Recorded Representatiori Any printed-ticketissuedrecorded
representationcreated by a device of the computing tgmewhich there-is printed includesthe total

computed price, shalhaveprinted-clearly also includethereon the total volume of the delivery in terms

of liters or gallons, and the appropriate decimal fraction of the liter or gallon, and the corresponding price
per liter or gallon.

(Added 1979 Amended 1987and 20XX)

S.1.5.5. Recorded Representations for Transactions Where a Pa8telivery Discount(s) is
Provided. 1 Except for fleet sales and other price contract salpsnted-receipt-recorded
representationproviding the following informton shall be available through a btiift or separate
recording element that is part of the system for transactions involving-delosry discount:

(a) the product identity by name, symbol, abbreviation, or code number;

(b) transaction information as shown thre 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 postelivery discounts to the unit pricand

(d) the final total price of the fuel sale after all pdsfivery discounts are applied.
(Added 2016YAmended20XX)

UR.2. User Requirements.

UR.2.6. FicketPrinter-CustomerTFicket. Recorded Representation VehicleMounted metering
systems shall be equipped wihicketprinterwhich-shall-be-used-formeans to recordall sales where
product is delivered through the meter. A copy oftitlest recorded representationissued by the device
shall beleft-with- provided to the customer at the time of delivery or as otherwise specified by the
customer.

(Added 1993) (Amended 1994nd 20XX)
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1 UR.2.7.2. Computing Device.i Any computing device used in an application where a product or
2 grade is offered for sale ab@ or more unit prices shall be used only for sales for which the device
3 computes and displays the sales price for the selected transaction. The following exceptions apply:
4 (a) Fleet sales and other price contract sales are exempt from this requirement.
5 (b) A truck stop dispenser used exclusively for refueling trucks is exempt from this requirement
6 provided that:
7 (1) all purchases of fuel are accompanied kpriated—receipt recorded representationof the
8 transaction containing the applicable price per uniheésure, the total quantity delivered, and
9 the total price of the sale; and
10 (2) unless a dispenser complies with S.1.5.1. Display of Unit Price, the price posted on the
11 dispenser and the price at which the dispenser is set to compute shall be the highkst price
12 any transaction which may be conducted.
13 (c) A dispenser used in an application where a price per unit discount is offered following the delivery
14 is exempt from this requirement, provided the following conditions are satisfied:
15 (1) the unit price posted on tltéspenser and the unit price at which the dispenser is set to compute
16 shall be the highest unit price for any transaction;
17 (2) all purchases of fuel are accompanied by a receipt recorded by the system for the transaction
18 containing:
19 a. the product identity by mae, symbol, abbreviation, or code number;
20 b. transaction information as shown on the dispenser at the end of the delivery and prior to
21 any postdelivery discount including the:
22 1.total volume of the delivery;
23 2.unit price; and
24 3.total computed price of the fuel sgbrior to postelivery discounts being applied.
25 c. an itemization of the postelivery discounts to the unit price; and
26 d. the final total price of the fuel sale after all pdsfivery discounts are applied.
27 (Added 2016YAmended 20XX)

28 B4:CLM-211 S.14.1. Printed FicketRecorded Representation UR.26.3. Printed
29 FicketRecorded Representation

30 Item Under Consideration:
31 Amend NIST Handbook 44£ryogenic LiquidMeasuring Device€ode as follows

32 S.1.4.2. Printed-Ticket Recorded Representation If a conmputingtype device issuesgainted-ticket
33 recorded representationwhich displaysincludesthetotal computed price, théeket-recorded

34 representationshallalse-have-printed-clearly-thereerinclude the total quantity of the delivery, the

35 appropriate fraction of the quantity, and the price per unit of quantity.

36 (Amended 1989and 20XX)
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UR.2.6.3. PrintedTFicket- Recorded Representationi Any printed-ticketissuedrecorded representation
createdby a device of the computing typa which there-is printed- includesthe total computed price, the
totaI quantity of the dehvery, or the price per unit, shall alsswinclude the other two value&itherprinted

(Amended 20XX)

B4: MFM -212 S6. PrinterRecorded Representations.UR.2.6.Ficket-Printer—CustomerFHeket;

Recorded Representation.UR.3.4.PrintedFicket- Recorded Representation.

Item Under Consideration:
Amend NIST Handbook 44Mass Flow MeteCode as follows

And

S.6.Printer- Recording Elementi When an assembly is equipped with meangfawting- recording the
measured quantity, the following conditions apply:

(a) the scale interval shall be the same as that of the indicator;

(b) the value of therinted recorded quantity shall be the same value as the indicated quantity;

(c) theptinted recordedquantity shall alsoriclude the mass value if the mass is not the indicated quantity;
[Nonretroactive as of January 1, 2021]

(d) a quantity for a delivery (other than an initial reference value) cannot be recorded until the measurement
and delivery has been completed

(e) theprinter recording elementis returned to zero when the resettable indicator is returned to zero; and

(f) theprinted recordedvalues shall meet the requirements applicable to the indicated values.

(Amended 2016and 20XX)

S.6.1. Printed-ReceiptRecorded Representations’ Ary When a quantity isdelivered printed
guantity the recorded representatlonshall mclude an |dent|f|cat|on number the time and date and the
name of the sellerFhi ; ;

(Amended 20XX)

UR.2.6. FiecketPrinter—CustomerTicket;- RecordedRepresentation. i VehicleMounted metering
systems shall be equipped wihicketprinterwhich-shall-be-used-fermeans to recordall sales where
product is delivered through the meter. A copy oftitlest recorded representationissued by the device
shall beleft-with- provided to the customer at the time of delivery or as otherwise specified by the
customer.

(Added 1993) (Amended 1994nd 20XX)

UR.3.4. Printed-Ficket- Recorded Representationi The total price, the total quantity of the delivery,
and the price per unit shall recerded provided on anyticket-recorded representationissued by a
device of the computing type and containing any one of these values.

(Added 1993YAmended 20XX)
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B4: CDL-21.1 S1.4.1 Printed FicketRecordedRepresentations. UR.2 4.2. Fickets-or-lnvoices.
Recorded Representation.

Item Under Consideration:
Amend NIST Handbook 44 arbon Dioxide LiquieMeasuring Device€ode as follows

S.1.4.1Printed-TFicket- Recorded Representatioin Any printed-ticket recorded representationissued by a
device of the computing typen which there-is-printed includesthe total computed price shddaveprinted
clearly-thereen alsoinclude the total quantity of the delivery and the price per unit.

(Amended 20XX)

UR.2.4.2. Tickets-ortnvoicesRecorded Representationi Any written-inveoice-orprinted-ticket recorded
representationbased on a reading of a device that is equipped with an automatic temperature or density
compensator shaflave-shewn-thereeorinclude thatthe quantity delivered has been temperature or density
compensated.

(Amended 20XX)

B4: HGM-21.1  S2.6. Recorded Representations, Point of Sale SystemS.6. Printer. Recording
Element., UR.3.2. Vehiclanounted Measuring Systems Ticket Printer
Recording Element., UR.3.3Printed Ticket. Recorded Representation

Item Under Consideration:
Amend NIST Handbook 44ydrogen Gadvieasuring Device€ode as follavs:

S.2.6. Recorded Representations, Point of Sale SysteniisA printed receipt shall be available
through a builin or separate recording element for transactions conducted withgiesate systems or
devices activated by debit cards, credit cards/archsh. Therinted receipt shall contain the following
information for products delivered by the dispenser:

(a) the total mass of the delivery;

(b) the unit price;

(c) the total computed price; and

(d) the product identity by name, symbol, abbreviation, or code number.
(Amended 20XX)

i

S.6.Printer- Recording Elementi When an assembly is equipped with meangfating- recording the
measured quantity, thinted recorded information must agree with the indications on the dispenser for the
transaction and thgrinted-recorded values shall be clearly defined.

(Amended 20XX)

S.6.1. Printed-Receipt. Recorded Representatiori Ary When a guantity is delivered, printed
guantity the recorded representatlonshall mclude an |dent|f|cat|on number the time and date and the
name of the sellerFhi
(Amended 20XX)

And

UR.3.2. Vehicleemounted Measuring System&icket-Printer Recording Element
(Amended 20XX)

UR.3.2.1.CustomerTicket Recording Element 7 VehicleMounted metering systems shall be
equipped witha-ticket-printer-which-shall- be-used-fermeans to recordall sales where product is

delivered through the meter. A copy of theket recorded representationissuedby the device shall
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beleft-with- provided to the customer at the time of delivery or as otherwise specified by the
customer.

(Amended 20XX)

[N

UR.3.3. Printed-TFicket- Recorded Representationi The total price, the total quantity of the delivery,
and the price per unit shall be recorded on any ticket issued by a device of the computing type and
containing any one of these values.

(Added 1993YAmended 20XX)

B4: OTH-212 Appendix D - Definitions.: recorded representations recording element.

Item Under Consideration:
Amend NIST Handbook 4#\ppendix D- Definitionsas follows

recorded representation.i The printed, embosseg]edronic, or other representation that is recorded as a
quantity,_unit price, total price, product identity or other information required by a weighing or measuring
device. [1.102.20, 2.21, 2.22, 2.24, 2.25, 3.30, 3.31, 3.32, 3.33, 3.34, 3.35, 3.38.3873.39, 3.40, 5.54, 5.55,
5.56(a), 5.56(b), 5.57, 5.58, 550

recording element.i An element incorporated in a weighing or measuring device by means of which its
performance relative to quantity or money value is permanently recekelgidonically or on a tape, ticket, card,

or the like, in the form of a printed, stamped, punched, or perforated representatior2.P010,21, 2.22, 2.24,

2.25, 3.30, 3.31, 3.32, 3.33, 3.34, 3.35, 3.36, 3.37, 3.38, 3.39, 3.40, 5.54, 5.55, 5.56(a), 5.56(b)85585.5

Previous Action:
N/A

Original Justification:
In 2014 GS.5.6. was added to NIST Handbook 44 to allow for the issuance of electronic receipts. At that time the use
of the term Aprinto, and all addressedhti ons on the word Apl

The Oxford Dictionary defines print as fAa mechanical [0
paper . o0

The Oxford Dictionary definesrecordcas t o fiset down in writing or some o0t he
especidly officially. 6

Values that are delivered via electronic means are recorded values and not necessarily printed vales. Printed indicates
that a value has been transferred on to a hard document. While the intent of the 2014 amendment was to allow for the
use of electronic receipts the terminology used is incorrect. In addition to receipts, there are instances where other
information may be transmitted electronically.

When applying GA.2. to weighing and measuring devices,
G-A.2. Code Applicationi This Gerral Code shall apply to all classes of devices as covered in the specific

codes. The specific code requirements supersede General Code requirements in all cases of conflict.
(Amended 1972)
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multiple conflicts arise in the implementation of the 2014 Anmeewt of GS.5.6.This is to clarify the terminology

in Handbook44 and to recognize the changing technology in how transactions are recorded and the information is
disseminated.

Arguments in Favor:

Regulatory:
1

Industry:
1

Advisory:
1

Arguments Against:

Regulatory:
1

Industry:
1

Advisory:
1

Iltem Development:
Regional Association Comments:

WWMA 2020 Annual Meeting: No comments were received during open hearings. However, the submitter did
provide additional changes and continues to develojiethe

The Committee recommends this blockgdeen Developing status

SWMA 2020 Annual MeetingDuring the Open Hearings the Committee heard from Dianne Lee (OWM) who stated
that the purpose of this item is to allow an option for an electronic ticketuising the language of the Recording
Requirements in Handbook 44. She also stated that NIST OWM supports this block. The Committee also heard from
Hal Prince (Florida) that electronic tickets are already allowed, and that this revision would allownilemtip

tickets. The Committee also heard from Tina Butcher (OWM) who stated that she had the same concerns as Hal but
was assured the intent was only to allow an electronic option for customers. The Committee also heard from Ken
Ramsburg (Maryland) whdated that he agreed with Hal Prince, and that the General Code already covered this. The
Committee also heard from Tory Brewer (West Virginia) who stated that he was concerned that this item would make
it difficult for customers to receive a printed titkkit was not set as a default, and how the customer would choose

a printed ticket instead of an electronic one. Tina Butcher also stated that Specific Code superseded the General Code,
so that is why a change is likely needed to allow electronic tickets

After considering this item the Committee recommends that it be given Developing Status.

NEWMA 2020 Annual Meeting:The Committee agrees with the body that the revised edition of this proposal has
been fully developed by the submitter and recommemds\t forward as a Voting Item. Discussion was heard both

for and against the proposal. Comments against the proposal included that there was no significant change or that the
location in the handbook was not appropriate or may conflict with current|8tegeregarding electronic records.
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Comments in favor of the proposal were that it allowed
are currently required, allows for an electronic option without adding conflict.

CWMA 2020 Annual MeetingMr. Charlie Stutesman (KS) the developer of the item gave a presentation to the S&T
committee updating the current changes on the item. The committee received comments from both regulatory officials
and industry representatives expressing a needifoitéim. TheCommittee feels this item is fully developed and we
recommend this item move forward a¥ating item.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
https://www.ncwm.com/phlication-16 to review these documents.

BLOCK 1 ITEMS (B1) TERMINOLOGY FOR TESTING STANDARDS
(VERIFICATION STANDARDS, FIELD STANDARDS,
TRANSFER STANDARDS, FIELD REFERENCE STANDARDS,
ETC.,) TOLERANCES ON TESTS WHEN TRANSFER
STANDARDS ARE USED,MINIMUM QUANTITY FOR FIELD
REFERENCE STANDARD METER TESTS

NOTE: During the 2019 NCWHhterim Meeting, the S&T Committee considered the comments during the opening

hearing and recommended thae following items appearing on the 2019 AgeBda B2, LPG3 and MFM5 be

combined with GEM8 and gave these items an assign status. This block of(tehlde wo BLOCK 1) now i
previously numbered items: GE3 Block 1; Block 2; LP&3; and MFM5. The Item Under Consideration for all

individual items has been included in the listing that follows.

Source:
NIST OWM, Endress + Hauser Flowtec AG USA (2D1ahd Seraphin Test Mease. (2019)

Purpose:

(a) Add a definition for field standard that identifies the critical characteristics for field standards to comply with
the Fundamental Considerations of Handbook 44; and

(b) To add a generalized definition formisfer standards in Handbook 44 to clearly include the transfer standards
already referenced in various codes; and

(c) To specify that when a transfer standard is used, the basic tolerances specified in Handbook 44 be increased
by the amount of the estimatedoantainty associated with the transfer standard

(d To remove the <current l'imited definition and use
ATesting Standardso, AVerification (Testingnt Standa
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. Toupdateallus¢ t he term fistandardo to use the t
the current limited definition of Transfer Standard and instead use the term Field Standard.

B1l: GEN-19.1 A G-T.5. Tolerances on Tests When Transfer Standards are Used., Appendix D
Definitions: standards, field, transferstandard: and standard, transfer.

Source:
Seraphin Test Measufgo.

Purpose:

(e) Add a definition for field standard that identifies the critical characteristics for field standards to comply with
the Fundamental Considei@is of Handbook 44 (specifically, a standard that has-terg stability and
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meets the onéhird requirement for accuracy and uncertainty over the range of environmental and operational
variables in which commercial measuring devices are used); and

() To add a generalized definition for transfer standards in Handbook 44 to clearly include the transfer standards
already referenced in various codes; and

(g) To specify that when a transfer standard is used, the basic tolerances specified in Handbook 44 lok increase
the amount of the estimated uncertainty associated with the transfer standard.

Item Under Consideration:
Amend NIST Handbook 445eneral Code as follows

G-T.5. Tolerances on Tests When Transfer Standards Are UsedTo the basic tolerance values that would
otherwise be applied, there shall be added an amount equal to two times the standard deviation of the
applicable transfer standard when compared to a bsic reference standard.

The codes 5.56.(a) Grain Moisture Meters, 5.56.(b) Grain Moisture Meters, and 5.57. Nelafrared Grain
Analyzers are exempt from this requirement, because NIST Handbook 159 has requirements for monitoring
and retesting grainsamples to ensure adequate stability and the tolerances for the devices under test already
incorporate the uncertainty associated with the use of grain samples as transfer standards. The code 2.21.
Belt-Conveyor Scale Systems is also exempt, because rekatand absolute tolerances are included in the
code.

And amend Handbook 44 AppendixiIDefinitions as follows:

Standard, Field.i A physical standard that (a) is stable (accurate and repeatable) over an extended period

of time (typically one year) and (b)meets the specifications and tolerances in NIST Handbook 108eries
standards (or other suitable and designated standards) over the range of environmental and operational
parameters in which the commercial measuring devices are used and is traceablehe teference or working
standards through comparisons, using acceptable laboratory procedures, and used in_conjunction with
commer ci al weighing and measuring equipment . i Ot her
the field standards have beerested over the range of environmental and operational parameters in which

the commercial measuring devices under test are used and prove that the performance of the field standard
meets the requirements of the fundamental considerations.

Standard, Transfer.- A physical artifact, static or dynamic measurement device or a reference material that

is stable (accurate and repeatable) foa short time period under the limited environmental and operational
conditions during which the transfer standard is used. A transfer standard may be used as a temporary
measurement reference to check the accuracy of a commercial measuring instrument,tkibe transfer
standard does not satisfy the NIST Handbook 44 Fundamental Consideration that its correction _and
uncertainty are less than onehird of the smallest tolerance applied to the commercial measuring
instrument _under _test, either over a long timeperiod or a wide range of environmental or operating
parameters. Transfer standards are called by different terms in different Handbook 44 codes and include
terms such _as master meter, fifth wheel, material, reference weight [railroad] cars, test vehiclesd
reference vehicle.
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BLOCK 1 ITEMS (B1) A TERMINOLOGY FOR TESTING STANDARDS

(original B1 items)

Source:
NIST OWM

Purpose:
To remove the current

l'imited definition and wuse of
Standardscatfiveri( Testing) Standardso,
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 Stddand instead replace its use with the term Field Standard. To update all
use of the term Astandardod to use th
Standard and instead use the term Field Standard.

B1l: SCL-18.1 A N.2. Verification (Testing) Standards

Item Under Consideration:

Amend NIST Handbook 44, Scales Code as follows:

e

and instead use

term fAField Star

N.2. Verification{Festing) Field Standardsi Field standard weights used in verifying weighing devices shall
comply with requirements of NIST Handbook 18Bries standards (or other suitable and designated standards)
or the tolerances expressed in Fundamental Considerations, paragrdpé.3onethird of the smallest tolerance

applied).
(Amended 198&nd 20XX)

B1l: ABW-181 A N.2. Verification (Testing) Standards

Item Under Consideration:

Amend NIST Handbook 44, Automatic Bulk Weighing Systems Code as follows:

N.2. Verification{T-esting) Field Standards i Field Sstandard weights and masses used in verifying weighing
devices shall comply with requirements of NIST Handbook-1(Q&lass F) or the tolerances expressed in
Appendix A, Fundamental Considerations, paragraph 3.2. (iethod of the smallest tolerance applied).

(Amended 20XX)

B1l: AWS-181 A N.1.3. Verification (Testing) Standards, N.3.1. Official Tests, UR.4. Testing

Standards

Item Under Consideration:

Amend NIST Handbook 44, Automatic Weighing Systems Code as fallow

N.1.3.Merification{Festing) Field Standards.i Field standard weights shall comply with requirements of NIST
Handbook 108l , ASpecifications and Tolerances for Field
expressed in Fundamental Consideratigasagraph 3.2. (i.e., otikird of the smallest tolerance applied).

(Amended 20XX)

N.3.1. Official Tests.i Of f i ci al s

are encouraged

to

periodically

accuracy. Officials may also conduct official tests ggime onsitetesting field standards or other appropriate
standards belonging to the jurisdiction with statutory authority over the device or system.

(Amended 20XX)
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UR.4. Festing Field Standards i The user of a commercial device shall make availabl@éedoofficial with
statutory authority over the devitesting field standards that meet the tolerance expressed in Fundamental
Considerations, paragraph 3.2. Tolerances for Standards (i.ehiahef the smallest tolerance applied). The
accuracy of theestingfield standards shall be verified annually or on a frequency as required by the official with
statutory authority and shall be traceable to the appropriate Sl standard.

(Amended 20XX)

B1l: CLM-181 A N.3.2. Transfer Standard Test and T.3. On Tests lilgy Transfer Standards

Item Under Consideration:
Amend NIST Handbook 44, Cryogenic Ligeldeasuring Devices Code as follows:

N.3.2.Fransfer Field Standard Test i When comparing a meter with a calibrateghsfer field standard, the
test draft shall be equal to at least the amount delivered by the device in two minutes at its maximum discharge
rate, and shall in no case be less than 180 L (50 gal) or equivalent thereof. When testing uncompensated volumetric
meters in @ontinuous recycle mode, appropriate corrections shall be applied if product conditions are abnormally
affected by this test mode.

(Amended 197&nd 20XX)

B1l: CDL-181 A N.3.2. Transfer Standard Test, T.3. On Tests Usingransfer Standards

Item Under Consideration:
Amend NIST Handbook 44, Carbon Dioxide Ligthéeasuring Devices Code as follows:

N.3.2. Fransfer Field Standard Test.i When comparing a meter with a calibrateghsfer field standard, the
test draft shall becpial to at least the amount delivered by the device in two minutes at its maximum discharge
rate.

(Amended 20XX)

B1: HGM-181A N.4.1. Master Meter (Transfer) Standard Test, T.4. Tolerance Application on

Test Using Transfer Standard Test Method

Item Under Consideration:
Amend NIST Handbook 44, Hydrogen Geleasuring Devices Tentative Code as follows:

N.4.1. Master Meter{Fransfer) Field Standard Test.i When comparing a measuring system with a calibrated

transfer field standard, the minimum test sha#l bne test draft at the declared minimum measured quantity and
one test draft at approximately ten times the minimum measured quantity or 1 kg, whichever is greater. More tests
may be performed over the range of nhormal quantities dispensed.

(Amended 20XX)
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B1l: GMM-181A 5.56(a): N.1.1. Air Oven Reference Method Transfer Standards, N.1.3. Meter to
Like-Type Meter Method Transfer Standards and 5.56(b): N.1.1. Transfer
Standards, T. Tolerance$

Item Under Consideration:
Amend NIST Handbook 44, Grain Moisture Meters Code as follows:

5.56.(a) Grain Moisture Meters

N.1.1. Air Oven Reference MethodFransfer Field Standards.i Official grain samples shall be used as

the official transfer field standards with moisture content and test weight per bushel values assigned by the
reference methods. The reference methods for moisture shall be the oven drying methods as speeified by
USDA GIPSA. The test weight per bushel value assigned to a test weight transfer standard shall be the
average of 10 test weight per bushel determinations using the quart kettle test weight per bushel apparatus as
specified by the USDA GIPSA. Tolerancdsall be applied to the average of at least three measurements on
each official grain sample. Official grain samples shall be clean and naturally moist, but not tempered (i.e.,
water not added). (Amended 1992, 2084¢-2003 and 20XX)

N.1.3. Meter to Like-Type Meter Method Transfer Standards.i Properly standardized reference meters

using National Type Evaluation Program approved calibrations shall be usedsder field standards. A
reference meter shall be of the same type as the meter underdesthEdl be conducted sitlg-side using,

as a comparison medium, grain samples that are clean and naturally moist, but not tempered (i.e., water not
added). (Added 200YAmended 20XX)

5.56.(b) Grain Moisture Meters

N.1.1. Fransfer Field Standards.i Official grain samples shall be used as the offitiahsfer field

standards with moisture content values assigned by the reference methods. The reference methods shall be
the oven drying methods as specified by the USDA GIPSA. Tolerances shall be aptiieed\terage of at

least three measurements on each official grain sample. Official grain samples shall be clean and naturally
moist, but not tempered (i.e., water not added).

(Amended 1992nd 20XX)
T. Tolerances

These tolerances do not apply to téstahich grain moisture meters are thansfer field standards.
(Amended 20XX)

B1:LVS-181 A N.2. Testing Standards

Item Under Consideration:

Amend NIST Handbook 44, Electronic Livestock, Meat and Poultry Evaluation Systems and/or Devices Code as
follows:

N.2. Festing Field Standards.i ASTM Standard F2343 requires device or system users to maintain accurate
referencefield standards that meet the tolerance expressed in NIST Handbook 44 Fundamental Considerations,
paragraph 3.2. Tolerances for Standards (i.e-thing of the smallest tolerance applied).

(Amended 20XX)
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1 B1l:0OTH-181 A Appendix A: Fundamental Considerations, 3.2. Tolerances for Standards, 3.3.
2 Accuracy of Standards

3 Item Under Consideration:

4  Amend NIST Handbook 44, Appendix A: Fundamental Considerations as follows:
5 3.2. Tolerances forField Standards.i Except for work of relatively high predt, it is recommended that the
6 accuracy of standards used in testing commercial weighing and measuring equipment be established and
7 maintained so that the use of corrections is not necessary. When the standard is used without correction, its
8 combined ewr and uncertainty must be less than-timied of the applicable device tolerance.
9 Device testing is complicated to some degree when corrections to standards are applied. When using a correction
10 for a standard, the uncertainty associated with the codeeteie must be less than etiérd of the applicable
11 device tolerance. The reason for this requirement is to give the device being tested as nearly as practicable the
12 full benefit of its own tolerance.
13 (Amended 20XX)
14 3.3.Accuracy of Field Standards.i Prior to the official use of testing apparatus, its accuracy should invariably
15 be verified. Field standards should be calibrated as often as circumstances require. By their nature, metal
16 volumetric field standards are more susceptible to damage in hgititdin are standards of some other types. A
17 field standard should be calibrated whenever damage is known or suspected to have occurred or significant repairs
18 have been made. In addition, field standards, particularly volumetric standards, should ra¢edalilith
19 sufficient frequency to affirm their continued accuracy, so that the official may always be in an unassailable
20 position with respect to the accuracy of his testing apparatus. Secondary field standards, such as special fabric
21 testing tapes, shaibe verified much more frequently than such basic standards as steel tapes or volumetric
22 provers to demonstrate their constancy of value or performance.
23 Accurate and dependable results cannot be obtained with faulty or inadequate field standanés tHéeséervice
24 person or official is poorly equipped, their results cannot be expected to check consistently. Disagreements can
25 be avoided and the servicing of commercial equipment can be expedited and improved if service persons and
26 officials give equahttention to the adequacy and maintenance of their testing apparatus.
27 (Amended 20XX)

28 B1l:OTH-182 A Appendix D1 Definitions: fifth -wheel, official grain samplestransterstandard
29 and Standard, Field

30 Item Under Consideration:
31 Amend NIST Handbook 44, Agmdix A: Fundamental Considerations as follows:

32 fifth wheel. T A commerciallyavailable distanceneasuring device which, after calibration, is recommended for
33 use as a fieldransfer standard for testing the accuracy of taximeters and odometers on rehtelgés: [5.53,
34 5.54]

35 (Amended 20XX)

36 official grain samples.i Grain or seed used by the official as the offi¢rainsfer field standard from the
37 reference standard method to test the accuracy and precision of grain moisture meters. [5.56(a), 5.56(b)]
38 (Amended 20XX)

39

40

41 Standard, Field.i A physical standard that meets specifications and tolerances in NIST Handbook 105
42 series standards (or other suitable and designated standards) and is traceable to the reference or working
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standards through comparisons, using acceptabl@boratory procedures, and used in conjunction with
commercial weighing and measuring equipment.

(Added 20XX)

BLOCK 1 ITEMS (B1) A DEFI NE AFI ELD REFERENCE STANDARDO
(original block 2 items)

Source:
Endress + Hauser Flowtec AG USA

B1l: CLM -182 A N.3.2.Transfer Standard Test and T.3. On Tests Using Transfer Standards

Item Under Consideration:
Amend NIST Handbook 44, Cryogenic LigeiMeasuring Devices Code as follows:

N.3.2. Field Referenc&ransfer Standard Meter Test i When comparing a meter with alibaated field
referenceransfer standardneter, the test draft shall be equal to at least the amount delivered by the device in

two minutes at its maximum discharge rate, and shall in no case be less than 180 L (50 gal) or equivalent thereof.

When testinguincompensated volumetric meters in a continuous recycle mode, appropriate corrections shall be
applied if product conditions are abnormally affected by this test mode.

(Amended 197&nd 20XX)

T.3. On Tests Usingrield Referenc@+ransfer Standards Meters. i To the basic tolerance values that would

otherwise be applied, there shall be added an amount equal to two times the standard deviation of the applicable

field referenceransfer-standardneter when compared to a basic reference standard. (At@le6)

B1l: CDL-182 A N.3.2. Transfer Standard Test and T.3. On Tests Using Transfer Standards

Item Under Consideration:
Amend NIST Handbook 44, Carbon Dioxide Ligthéeasuring Devices Code as follows:

N.3.2. Field Referenc&ransfer Standard Meter_Test. i When comparing a meter with a calibratiéeld
referenceransfer standardneter, the test draft shall be equal to at least the amount delivered by the device in
two minutes at its maximum discharge rate.

(Amended 20XX)

T.3. On Tests Usingrield ReferencéFransfer Standards Meters. i To the basic tolerance values that would

otherwise be applied, there shall be added an amount equal to two times the standard deviation of the applicable

field referenceransfer standard when compared to a bdstd referenceeferencestandardneter.

B1: HGM-182A N.4.1. Master Meter (Transfer) Standard Test and T.4. Tolerance Application
on Test Using Transfer Standard Test Method

Item Under Consideration:
Amend NIST Handbook 44, Hydrogen Geleasuring Devices Tentag Code as follows:

N.4.1.Field ReferencéasterMeter{Fransfer) Standard Meter Test.i When comparing a measuring system
with a calibratedield referenceransfer standardneter, the minimum test shall be one test draft at the declared
minimum measuredugntity and one test draft at approximately ten times the minimum measured quantity or 1
kg, whichever is greater. More tests may be performed over the range of normal quantities dispensed.

(Amended 20XX)

S&T - 173



A OWN PP

~N o

10
11

12

13
14

15
16

17

18
19

20

21
22
23

24

25
26

27
28

29

30
31
32

33

34
35

36

S&T 2021Interim MeetingAgenda

T.4. Tolerance Application on Test Usindtield Referenc@ransfer Standard Meters Test Method.1 To the

basic tolerance values that would otherwise be applied, there shall be added an amount equal to two times the
standard deviation of the applicalfield referenceransfer standardneter when compared to a basic reference
standard.

B1l: OTH-183 A Appendix D1 Definitions: field reference standard meterand-transferstandard

Item Under Consideration:
Amend NIST Handbook 44, Appendix D as follows:

field reference standard meteri A measurement system designed for use in proving and testing measuring
devices and meters.

B1: LPG-15.1 A N.3. TestDrafts.

Source:
Endress + Hauser Flowtec AG USA

Item Under Consideration:
Amend NIST Handbook 44.PG and Anhydrous Ammonia Liquifleasuring 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 1 minute
at its normal discharge rate.

(Amended 1982)

N.3.2. Field Reference Standard Meter Test. The minimum quantity for any test draft shall be equal
to or greater than theamount delivered in one minute at the flow rate being tested.

(Added 20XX)

B1: MFM -15.1A N.3. Test Drafts.

Source:
Endress + Hauser Flowtec AG USA

Item Under Consideration:
Amend NIST Handbook 4Mass Flow Meters Code as follows:

N.3. Test Drafts.i

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 1982nd 20XX))

N.3.2. Field Réerence Standard Meter Testi 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.

(Added 20XX)
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Background/Discussion:
These items have been assigneth&Field Standards Task Groigp further development. For more information or
to provide comment, please coritite task group chair

Mr. Jason Glass
Kentucky Department of Agriculture
502-573-0282,jason.glas&ky.gov

The term transfer standard is currently defined in HB 44 as only being applicable to the Cryogenic Liquid Measuring
Devices Code. This definition should be removed as
is in facta robust working measurement standard used in field conditions, better termed and shortened to Field
Standard. All instruments/devices used as a Field Standard in the testing of Weighing and Measuring Devices,
regardless of nomenclature, must comply wlith 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 tiviemespt of adequacy and confuses the

user as to the nature of the field standard being used.

Use of the single word 6standarddé to signify use of
meanings associ at eudbwadotumdntary stamahmal ri.el,.H8 44; d primary standard used to
realize the SI, i.e., Watt Balance; a laboratory reference standard used to ensure traceability of laboratory
measurements to the S, i.e., NIST calibrated laboratory standardsiratéadp check standard used to monitor the

|l aboratory process. Use of the single word O6standardé
use. Il nstead, using the term AFi el dtenBdescnbedasradobuste nsur e

working standard used in field conditions to ensure traceability of the subordinate measurements to the Sl and leaves
no ambiguity in its meaning.Thus, the recommended changes to HB 44 align that document with the HB 130,
removing ambiguity and adding clarity to the use of Field Standards for device testing.

During the 2018 NCWM Interim Meeting opening hearings, the Committee heard cononehesproposal (then
identified as Bock 4) and agreed to recommend that the enticelblof items move forward as Developing. The
Committee also concluded that all of items listed at that time &lock 5 items, as well as LR@, and MFM?2 are
related to the Block 4 items due to terminology

The Committee received written comments dinitams in Block 4 and Block 5, as well as LRIGand MFM2
emphasizing the need for there to be more study and discussion of the issues to assess the ramifications of all the
proposed changesThe Committee also received written comments fthenSMA tha it looks forward to further
information on these itenand stating thatis important to be consistent in our use of terms across multiple sections
of Handbook 44.The Committee agreed to carryouhis group ofitems on its 2019 agenda to allow farrther
discussion and development of these proposals.

At the 2019 NCWM Interim Meeting the S&Tommittee decided to combine the items on the agenda dealing with
the issue of transfer standardqludingitemsalready combineéhto blocks) into one block.Block 1 (New) of the
Interim Meeting report now includes G8nBlock 1 (original items from the 2019 interim agenda that appeared under
Block 1), Bock 2, LPG3 and MFM5, which were all separate items and blocks of items on the S&T Comimittee
2019 Inerim Meeting agenda (NCWM Publication 15). Agenda items-&ddlock 1, Block 2, LPG3 and MFM5

are listed separatebn thelnterim agenda with a note added beneath @adividual itemreferring the reader to the
New B1 items. All items under thdew B1 have retained the same numbering system for ease in referring to the
appendix for discussion on each item.

During the 2019 NCWM Annual Meeting, the Committee heard from Mr. Brett Gurney (NCWM Chairman) regarding
the formation of a Task Group assign® further develop this block proposal. The TG is charged with providing
definitions for various types of standarttafisfer, field, reference, eta$ well as the criteria to be met by these types

of standards. The completion date given to the T@ulg 2021. The Committee agreed to the Assigned status for
this block of items and looks forward to hearing updates from the TG.

During the 2020 NCWM Interim Meeting open hearings the S&T Committee heard from Mr. Jason Glass (KY) Chair
of the task groupssigned to further develop Block 1 items. Mr. Glass reported that the task group met prior to the
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interim meeting and has begun discussion of the items under Block 1. Mr. Glass statedi¢leitypieleconference
meetings were scheduled and that thaug was optimistic but had significant work to accomplish.

Mr. Russ Vires, SMA, supports the Scale item, SCL 18.1, in this block, Mr. Dimitri Karimov (Meter Manufacturers
Association) supports the Task Group activities, Tina Butcher was encourage¢denitftogress on terminology and
provided an update on the Mass Flow Meter testing reporting that field testing was conducted October 28 to November
1, 2019 and that State and Industry participation included Colorado, Florida, Oregon, Emerson and Tulsa Gas
Technology.

Mr. Kurt Floren(L.A. County, CA)concerns with GENL 9 . 1 . regarding the definition
reference to fistabledo standards and how I-yeardorwhicst andar
he believes houl d be |l onger. Mr . FIl oren also questioned t hi
environmental and operational conditions that the meas:!
all laboratories will have the capéties to test over this wide range of conditions. Mr. Floren also expressed concerns

with the definition AStandard, Transferodo citing that
requirement for standards over a long period of timeidewange of environmental conditions.

Mr . Steve Harrington (OR) echoed Mr. FIl orenbés comment s.
task group and these issues will be discussed and considered as the task group develops these items.

During the Committeeds work session, the committee agr

Regional Association Comments:

WWMA 2019 Annual Meeting: Mr. Russ Vires (SMA) stated that SMA supports the proposal as it related to the
items addessing scale requirements and would also recommend the use of uniform terminology in the proposed
changes.

Mr. Kurt Floren (L.A. County, CA) stated that this issue should be addressed from a metrologist perspective. Mr.
Floren also stated that there was a challenge to whether mass field standards are tested under all possible
environmental conditions there may be no substantial evidence that this procedure is followed.

The Committee agrees to recommend the Assigned status is maintained arfdtaakd to the work in progress by
the TG.

SWMA 2019 Annual Meeting: Mr. Russ Vires (SMA) stated that he supports this item as it pertains to SCL 18.1,
ABW 18.1, and ABS 18.1Ms. Diane Lee (NISTOWM) pr ovi ded gui dance basiketh on | as
is Assigned to a task group.

NEWMA 2019 Interim Meeting: The Committee and body agree that this item shoulddsggned. During open
hearings, Mr. John McGuire (NJ) asked if this had been assigned yet. Mr. Dick Suiter (Richard Suiter Consulting)
indicated that it has been marked as assigned to a TG and the TG is gathering members iherderking by
January.

CWMA 2020 Interim Meeting: Ms. G. Diane Lee (NIST OWM), a member of the Field Standards Task Group gave
an update of the progress ofdliiem to the S&T committee. We look forward to the work of the task group

Additional letters presentatiorand data may have beenbmitted forconsideratiorwith this item. Please refer to
https://www.ncwm.com/publicaticf6 to review these documents
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BLOCK 5ITEMS (B5) CATEGORY 3 METHODS OF SEALING

B5: LMD -20.1D Table S.2.2Categories of Device and Methods of Sealing.

Source:
Wayne Fueling Systems, LLC

Purpose:
Allow for an electronic log in lieu of a printed copy for a category 3 seal on an LMD.

Item Under Consideration:

QOWoO~NOO UL W

[

Amend NIST Handbook 44 Liquid Measuring Device Caddollows:

Table S.2.2.

Categories of Device and Methods of Sealing

Categories of Device

Methods of Sealing

Categoryl: No remote configuration capability.

Seal by physical sear two event counters: one fq
calibration parameters and one for configurati
parameters.

Category2: Remote configuration capability, but acce
is controlled by physical hardware.

The device shall clearly indicate that it is in the rem
configuration mode and record such message if capab
printing in this mode or shall not operate while in th
mode.

[The hardware enabling access for remote communicg
must be ossite. The hardware must be sealed usin
physical sealor an event counter for calibratio
parameters and an event counter for configura
parameters. The event courstenay be located either

the individual measuring device or at the sysi
controller; however, an adequate number of counters 1
be provided to monitor the calibration and configurati
parameters of the individual devices at a location. If
countes are located in the system controller rather th
at the individual device, means must be provideg
generate a hard copy of the information through an

site device.]*

[*Nonretroactive as of Januarg, 1996]

Category3: Remoteconfiguration capability access mg
be unlimited or controlled through a software switch (e
password)

[Nonretroactive as of January, 1995]

The device shall clearly indicate that it is in the rem
configuration mode and record such message if capab|

An event logger is required in the @, it must include
an event counter (000 to 999), the parameter ID, the
and time of the change, and the new value of
parameter. A-printed-copy-of the-information-must-b
available—on—demand-through-the device—or-throu
another-onsite-device-The-information-may-also-be
available—electronically. The information must be
available on _demand through the device or_throug
another onsite device either in _printed or_electron
format. The event logger shall have a capacity to ret
records equalto 10 times the number of sealal
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mode.

[Nonretroactiveas of Januaryl, 2001]

printing in this mode or shall not operate while in th parameters in the device, but not more than 1000 rec

are required. (Note: Does not require 1000 changes t
stored for each parameter.)

[Nonretroactive as of Januari, 1995]

(Table Added 1993) (Amended 199898, 1999, 2006and 201}

Background/Discussion:

This item ha been assigned to the submitter for further development. For more information or to provide comment,

please contact:

Mr. Randy Moses
Wayne Fueling Systems

215257-2759 randy.moses@doverfs.com

The amount of information required for a category 3 log is extensive (5 items x 1000 events). That is a lot of printing,

especially wusing a standard receipt printer.remoi t h

downloads and configurations, we need a practical approach that allows this technology to move forward while still

tod

providing the means to document changes to sealable parameters that have taken place in the device. In most cases,

the printer insidef the dispenser is not directly connected to the dispenser electronics and thus printing on the internal
printer is at best difficult, and in most cases, not possible. The ability to provide an electronic file in lieu ofla printe
copy can also enhandtiee ability to organize the information contained in the log to make it easier to present to the

official. The exact format and electronic transportation method are open to discussion.

The submitter noted that Officials do not carry devices capable dihgean electronic file or are not permitted to

access such files.

During the 2020 NCWM Interim Meeting open hearings the Committee heard from Mr. Brent Price (Gilbarco) who

recommended a voting or developing status for this item and offered to workheitubmitter, Wayne Fueling

Systems, LLC and has some alternative language that he would like to go through the regionals for input. Mr. Price

further explained that new category 3 devices are coming to market that have audit logs that can be pitieted but

font is very small. Mr. Tim Chesser (AR) responded that Arkansas would require an electronic log if it is an option
and that the proposal needs additional work concerning the log information and agrees with the efforts of Gilbarco

and Wayne.

Mr. Dmitri Karimov (MMA) noted that he supports the electronic log option proposed by Wayne and Gilbarco which

would allow for flexibility. Ms. Tina Butcher (NIST OWM) supported the proposal for electronic logs but noted that
the proposal needs more developmehmong other issues addressed, Ms. Butcher noted that NIST OWM believes
it is important to ensure that the inspector can access the event log at the time of inspection. Ms. Butcher also noted
that additional comments are in the NIST OWM analysis. Mr.eSkéarrington (OR) agreed with both comments

from Ms. Butcher, Mr. Tim Chesser (AR) and that opening cabinets on dispensers is becoming more problematic and

could see that electronic audit trail logs could help to resolve this issue. Mr. Jim Pettin&taif TédC, Chair of
the Software Sector) noted that the Software Sector agrees that electronic logs are preferred and suggested in addition,
that a user requirement may also be needed to address concerns he heard from inspectors not being able to get the

inf ormation they need.

and supports further development of this item. Mr. Richard Suiter (Richard Suiter Consulting) stated that he is

Mr. Jim Willis (NY) reported

currently working with a softw@ company that is building a twevel security system that may offer solutions to

S&T - 178

t ha


mailto:randy.moses@doverfs.com

10
11
12
13
14

S&T 2021Interim MeetingAgenda

resolve any opposition to this proposal.
developing item.

Mr. Kevin Schnepp (CA) supports electronic logs and supports this as a

During the Commi t tteneniftee agreed that thisetemsshoald he giveh &Developing status. The
submitter should focus on how the log will be formatted if not printed. The format should be such that there are no
barriers to accessing the information in the log.

B5: LMD-21.1  Table S.2.2Categories of Device and Methods of Sealing
Source:

Gilbarco Inc.

Purpose:

To modify Category 3 requirements under Methods of Sealing to allow electronic copy of event logger for liquid
measuring devices. To enhance or have alternatingpto existingtem LMD-20.1under review for this item.

Item Under Consideration:
Amend NIST Handbook 44.,iquid Measuring Devices Codss follows

Table S.2.2.

Categories of Device and Methods of Sealing

Categories of Device Methods of Sealing

Categoryl: No remote configuration capability. Seal by physical sear two event counters: one fq
calibration parameters and one for configurati

parameters.

Category2: Remote configuration capability, but accg [The hardware enabling access for remote communicg
is controlled by physical hardware. must be ossite. The hardware must be sealed usin
physical sealor an event counter for calibratio
parameters and an event counter for configura
parameters. The event counters may be located eith

The device shall clearly indicate that it is in the rem
configuration mode and record such message if capab
printing in this mode or shall not operate while in th
mode.

the individual measuring device or at the sysi
controller; however, an adequate number of counters 1
be provided to monitor the calibration and configuratiq
parameters of the individual devices at a location. If
counters are located in the system controller rather t
at the individual device, means must be provideg
generate a hard copy of the infortiem through an on
site device.]*

[*Nonretroactive as of January, 1996]
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Category3: Remote configuration capability access n
be unlimited or controlled through a software switch (e
password)

[Nonretroactive as of January, 1995]

The device shall clearly indicate that it is in the remd
configuration mode and record such message if capab
printing in this mode or shall not operate while in th
mode.

[Nonretroactiveas of Januaryl, 2001]

An event logger is required in the devidemust include
an event counter (000 to 999), the parameter ID, the
and time of the change, and the new value of
parameter. A-printed-copy-of-the-information—must- |
; i

auanlable oF eleln a d. t Ieu_gﬁn the- Gevice ell tlnlo
available-electronically. The event logger information
shall be available at the time of inspection either as
printed copy or in electronic format. The information

may be printed by the device, printed by another on
site_device, or_transmitted electronically. The event]
logger shall have a capacity to retain records equal j
times the number of sealable parameters in the devic
not more than 1000 records are required. (Note: Doe
require 1000 changes to be stored facreparameter.)

[Nonretroactive as of January, 1995]

(Table Added 1993) (Amended 1995, 1998, 1999, 2606 2015

Previous Action:
T NA

Original Justification:

Current requirement is that category 3 device must have printed copy made available on site for the event logger
information. Category 3 devices are fully connected electronic devices here in the modern age and thus we need to
move away from the archaicq@irement of only allowing a paper copy for this item. The industry fully supports this
change. LMD6s have many types of regul atory events th.
calibration changes for the meters, SW downloads are@ganOften our only available print option is through the

device receipt printer. With its tiny width of receipt paper the event log for an older liquid measuring device will be
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several feet long and have text that wraps and is difficult to read. Aboavi electronic copy will be more convenient,

easily read, and easily saved/retained/shareable

Wayne Fueling Systems, LLIgas a current proposadtem LMD-20.1for this item and in discussion with him he has

been very supportive of me providing alternate wording above for consideration, or possibly to use in place of his

proposal. Hopefully we can hear from Wayne on this in the upcoming meetMgs,. | am awae of the Electric
vehicle charger industry is working on this item to propose allow electronic copy as well.

The submitter requested voting status for this item in 2021.

Arguments in Favor:

Regulatory:
1

Industry:
il

Advisory:
il

Arguments Against:

Regulatory:
1
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Industry:
il
Advisory:
il
Item Development:
N/A
Regional Associationsdéd Comment s:

WWMA 2020 Annual Meeting: Mr. Brent Price (Gilbarco) commented this is a little different than other proposals.
Gas pumps have limited printing capabilities on receipts so they would like the option for electronic printing. Suggests
combining into one proposal with Wayne Pump. SteMarrington (Oregon) commented he was concerned about
how this will affect device testing efficiency by adding additional testing steps in the field. He is also concerned about
time and structure of how this information is received in the figlhmmittee recommends this to be assigned
developing status. The Committee recommends that the submitter work with other stakeholders and vets this through
the other regions for further development

SWMA 2020 Annual Meeting: During Open Hearings the Committee heard figim Brent Price (Gilbarco), the
submitter, who stated that he wants to have the option of an Electronic Event Log, and for the item to be considered
as fully developed. The Committee also heard from Tina Bu{€W/M) who stated she would like to have consistent
language in the Handbook for LMD, EVSE, and Taximeters.Jdramittee notes that it prefers the language in this

item rather than a similar item submitted\bfayne last year.

After considering this iterthe Committee recommends the itgimenVoting status

NEWMA 2020 Interim Meeting:The Committee agrees withe bodes recommendation that this item move forward

with a Voting designation During open hearings, the Committee heard ftoensubmitter thizthe intent was not to

have multiple proposals, but that there was support from the submitter of the developing, grouped item that this item
move forward. There was no discussion heard against this proposal. There is another item proposed EVF 21.4 that
has a similar purpose and should have matching language

CWMA 2020 Interim Meeting: Ms. G. Diane Lee (NIST OWM) advised the S&bmmittee that the developers of
bothitems are working together to present one item in the future. We recommend this itemDereoping and
look forward to collaborative results to come

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
https://www.ncwm.com/publicatief6 to review these documents.
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VTM 1 VEHICLE TANK METERS

VTM-181 D S.3.1 Diversion of Measured Liquidand S.3.1.1. Means for Clearing the
Discharge Hose and UR.2.6. Clearing the Dischargm a multiple-product,
single discharge hose

NOTE: At the 2020 Intén Meeting the Committee agreed to combine both \I8M and VTM20.1. Both items
are now one item under VFiB.1

Source:
New York and NIST OWM (Carryover from 2018, VTMB) andMurray Equipment, Inc., Total Control Systems

Purpose:

Providespecifications and user requirements for manifold flush sysserasmultipleproduct, singledischarge hose
Recognize that there is a balance between a mechanism that provides an important safety benefit but also, if used
incorrectly, facilitates fraudensure that VTM owners understand their responsibilities when installing such a system
and ensure uniformity in enforcement throughout the cowaridydarify the paragraph to protect vehicle motor fuel

quality, retain safe operating procedures when hagadlehicle motor fuels, and to prevent fraud during delivery of
vehicle motor fuels from vehicle tank meters.

Item Under Consideration:
Amend NIST Handbook 44/ehicle-Tank Meters Code as follows

S.3.1. Diversion of Measured Liquidi No 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 ensure that:

(a) liquid can flow fom 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, singledischarge 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.

Means for Clearing the Discharge Hp$dultipl e-Product, SingleDischarge Hose Metering Systems
(Amended 201&nd 20XX)

S.3.1.1. Means for Clearing the Discharge HoséMultiple -Product, SingleDischarge Hose Metering
Systems - Multiple -product, single-discharge hoseM-metering systemsnay be equippd 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 benstalled only if all the following are met:

(a) the discharge hose remains of the-ivese type;

(b) the valve and associated piping are approved by the weights and measures authority having
jurisdiction over the device prior to commercial use;

(c) the valve is permanently marked with its purpose (e.g. flush valve);
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(d) the valve is installed in a conspicuauanner and as far from the hose reel as practical;

(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 identifthehemve is iruse
on both guantity indications and any associated recorded representations (e.g., using such terms
as fAflushing modeodo or, Anot for commerci al useo)
[nonretroactive as of January 12024]

(g) effective, automatic means shall lpovided to prevent passage of liguid through any such flush
system during normal operation of the measuring system; and
[nonretroactive as of January 2024]

(h) no hoses or piping are connected to the inlet when it is not in use.
(Added 2018)Amended 20XX)

UR.2.6. Clearing the Discharge Hose

UR.2.6.1.Clearing the Discharge Hose, Generali A manifold flush or similar system designed to
accommodate the flushing oproduct on singlehose, multipleproduct systemsis not to be used during
a commergal transaction. The following restrictions apply:

a) The inlet valves for the system are not to be connected to any hose or piping (dust covers are
permitted) when not in use.

b) When the flushing system is in operation, the discharge hose is only todmnnected to the port
for the product type being flushed from the discharge line.

¢) Following the flushing process, indications and recording elements must be reset to zero prior
to beginning a commercial delivery.

(Added 20XX)

UR.2.6.2 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 shall be fe period of 12 months and available for inspection by the
weights and measures authority.

(Added 2018)

Background/Discussion:
This item ha been assigned to the submitter for further development. For more information or to provide comment,
please ontact:

Mr. Mike Sikula
New York Department of Agriculture and Markets
518457-3146 mike.sikula@agriculture.ny.gov

This item was one of two separate parts of VINpreviously VTM1A and VTM-1B) consilered by the Committee
at the 2018 NCWM Annual MeetingThe item voted on at the 2018 Annual Meeting, VI was adopted and
VTM-1B was assigned an Informational status and caoved to the next cycle.
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Mani fold flush systems wihnaultipteycqripartménts,ydelivering ohultiplen prodfu€tdi 6 s
through a single hose. The purpose of the system is to allow the driver a means of clearing the hose of product prior
to delivery (e.g., clearing the hose of diesel fuel before delivering cleasdwez). These types of systems are often
marketed as a safety feature in that it eliminates the need for the driver to climb on top of the truck to clear the hose.
Such systems are also useful in helping avoid erossamination. Typically, the drivattaches the nozzle to the
manifold and pumps product back into the supply tank via the manifold until the previous product is flushed from the
hose. There is often a sight gauge which allows the driver to tell when the product is flushed.

The obvious cncern is that this makes it very easy for the driver to circulate product through the meter prior to
delivery, which goes against S.3.1. It should be noted that it also goes against S.3.1. when the driver climbs on top of
the tanker and clears the hoSéhe submitter has voiced concerns involving the safety of this practice noting that the
operator could be subject to falls from the tankene distance between the flush system and the hose reel is also a
factor in how easy it is for the driver to fatdlie fraud.

Manifold flush systems are available from OEMs and can be found in various catalogs. Looking on multiple websites,
these systems are being installed across the country and for some manufacturers seem to be standard equipment for
new trucks. e submitter of VTM1 has also seen these systems installed on trucks that are for sale where the seller
notes the system as a selling point. He can foresee these systems being mandated in the future as a safety requirement
and would like W&Ms to have dear policy before that happens.

Another concern is with systems fabricated onsite. These systems are often difficult to distinguish and installed in an
inconspicuous manner. While the submitter of \WIMhas ordered many of these systemsodiservice util

repaired, it can be frustrating for the owner because the truck was used in another state for years and approved by
weights and measures jurisdiction in the other state. This lack of uniformity is problematic for both officials and
private industry.

At the 2018 NCWM Annual Meetingheé Committee heard comments from OWM that this item exadditional

work to address concerns that had been identified in
there are clear benefits to improving safety when flushing hoses, OWM and others have noted these systems can
facilitate fraud withotiappropriate safeguards in place. OWM noted the language in the Item Under Consideration
in the Committeeds 2018 Interim Report would

1. provide an (unintentional) exempt i oallsingle metdi,e pr ovi

multiple produt, multiple compartment systems;
2. would (unintentionally) require all such systems to be equipped with a manifold flush system;

3. fail to include requirements for the system to clearly indicate (on both display and recorded
representations) when the flugfsgem is in operation; and

4. fail to include limitations on how the user is permitted to appropriately use these systems.

In discussing the changes OWM felt were needed prior to the Annual Meeting, the submitter and OWM agreed that
some of OWMahanggs wouldl bescergidered editorial and others technical in nature. Since other than
editorial changes could affect the Voting status of the item, OWM offered the following two courses of action for the
Committee to consider:

1. Downgrade the item to Inforational to allow time to address all the changes that are needed; or
2. Split the item into two parts to allow the portion of the item needing only editorial changes to move forward
for vote; and carryover the remaining portion to allow time for it to théu developed and considered

during the next NCWM cycle.

Rather than hold up the entire item to be considered in the next Conference cycle, the submitter requested the item be
split into two parts to allow the completed portion, including the editohiahges, to move forward for vote.
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At the 2019 NCWM Interim Meetinghe Committee heard comments to Agenda Item VI'kk well agosition
statements from MMAthat they objected to manifolffush systems. NIST OWM provided an analysis to the
Committee pror to the Interim Meeting. The comments heard during the open hearing and/or received prior to the
Interim meeting are summarized below:

Mr. Hal Prince(FL) stated that it was missirany inclusion fodimitation of use such asvhen delivering multiple

products. He suggested that iemmittee consider language forwarded by the SWMA in its 20di8ualReport.

Mr. Prince also suggested that the item be kept developmétaDan Murray,(Murray Equipment, Total Controls

Systen) stated thaManifold FlushSystemswere a big problem in Europe where thag permitted Mr. Murray

suggested these systems could facilitate fraud and NTEP stadfiilly consider this before granting approval

These systems should al so be thedan skodld be MithdrawhMr.rDmiriy 6 s o pi |
Karimov speaking on behalf of Meter Manufacturers Associatiteted thatMMA objected to manifoldiush

systems.

NIST OWM agred with the WWMA and the CWMA that this item is fully developed and adjwei¢h assiging it a
voting status. OWM providkthe following review of the operation of the equipment, proposed changes, and
additional points to consider:

1 At the 2018 NCWM Annual Meeting the Conference voted to allow an exemption to S.3.1. for Manifold
Flush Systms, which is currently in the 2019 NIST HB 44 VTM code.

T S.3.1. states fAno meanso shall be provided to divel
discharge line.

1 A manifold flush system allows liquid to be diverted from the discharge dimesingle hose muki
compartment VTMs so that liquid of one product is not mixed with liquid of another in the discharge line.

1 Without a manifold flush system, the operator must manually return the product to the correct compartment
to clear the dischardme before using another product.

1 There are safety hazards with manually returning the product to storage (operator climbing on top of tank
and lifting hose to return the product. There are also safety concerns when not properly cledisohahge
lines prior to delivering a different product and because of these safety concerns it was reported that more of
these systems will likely be installed on single hose multicompartment trucks.

T Although safety is a hirgunnpmductback td sforagetismeat asfvigideaands 0 u s
makes facilitation of fraud a high possibility.

I The additional changes proposed are intended to ensure such systems are designed such that they do not
facilitate fraud; help ensure owners understand ttesponsibilities when installing such a system; and
ensure uniformity in enforcement though out the country.

1T The changes reflect the suggested | anguage from O\
received from the MMA and others during the 28nnual meeting.

Non-retroactive dates may need to be added to allow time for manufacturers of flush systems to incorporate the
safeguards into their system®uring the committe® svork sessionthe Committee considered the comments
receivedduring the Interim Meeting open hearings and recommended a voting status for this item.

At the 2019 NCWM Annual Meeting, theommitteesupported amendments proposed to subparts (f) and (g) based
upon statements from the submitter (NY) indicating that mertufers of manifold flush systems will need additional

time to incorporate the safeguards into their systems. The Committee also agreed to place the item on the voting
consent calendar as amended, and as shown in the Item Under Consideration.

Duringtheopen hearing sessions, the Committee heard commen!
revision of S.3.1.1.(f). suggesting this portion be split into separate bullet points. Also heard were comments from

Mr. Jim Willis (NY) in support of NISTOWI6 s suggestion and his recommendati or
requirement to allow manufacturers time to accommodate the necessary changes.
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During the voting session, it was requested this item be removed from the voting consent calendar asd voted
separately. The item failed to receive enough votes for adoption and was therefore returned to the Committee.

During the 2020 NCWM Interim Meeting open hearings the Committee heard from Ms. Butcher (NIST OWM) who
recommended that VTM8.1 and VTM20.1be combined because both items address manifold flush systems but
VTM 18-1 does not restrict the use of the system to certain products and VIMe2@ricts the use of the system to
home heating fuel. Ms. Butcher recommended that the combined iteivelneagdeveloping status to address the
design and use of these systems adequately. Ms. Butcher also recommended improvements td ¥né/I\IBMV

20-1.

Mr. Dmitri Karimov (MMA) agreed with the language proposed in VTM118nd acknowledged that therevaue

in the alternative proposal VT#0.1 and supports combining both proposals into one. Mr. Hal Prince (FL) also
agreed that Item VTM8.1 and VTM20.1 be combined and given a developing status. Mr. Prince expressed a
willingness to work with submigrs to further develop the items and noted that he has concerns with cross
contamination caused by these systems. Mr . Jim Wil
recommended including more categories for types of fuels in the proposabitant such as flammable, explosive,

etc. Mr. John Hathaway (Murray Equipment) submitter of VZ8I1 expressed interest in working together with the
submitters of VTM18.1.

During the Committeeds wor k s es s irl8.hshoukd heeombinechwithVTiMe e agr
20.1 and be given a developing status to allow the submitters of both items to work together towards resolving the
conflicts in these two items.

Regional Association Comments:
WWMA 2019 Annual Meeting: There were no commés during open hearings on this item.

The Committee agrees that the item has merit and this item failed to be adopted when voted upon during the 2019
NCWM Annual Meeting. The Committee agreed that the item should be given a Developing status ared that th
submitters work together to further develop the proposal considering the statements made by NIST OWM during the
2019 NCWM Annual Meeting open hearing and the amendments that were presented at that time.

SWMA 2019 Annual Meeting: Mr. Hal Prince FL) stakd that this item muddies the waters and will cause the
unacceptable cross contamination of engine fuels.

The Committee recommends that this item move forward as a Developing Item, if the developers of VTM 18.1 and
VTM 20.1 can combine their languageteaih ude an exception specifically for

NEWMA 2019 Interim Meeting: The Committee and the body agree that this item be moved to voting status, but
with some changes to language. The Committee believes that the item in its current foracevilimmue burden on

the industry as it already uses manifold flush systems and retrofitting them will be costly. The following language is
proposed:

(i) clear means, s as an indicator light or adxlé alarm, is used to identify when the valve is in as@oth
guantity indications and any associated recorded
modeod or fAnot fpr commerci al useo)

[nonretroactive as of January 120222024t0-begmeretroactiveJanuary-1—-2025]

() effective, automatianeans shall be provided to prevent passage of liquid through any such flush system
during normal operation of the measuring system; and
[nonretroactive as of January 120222024t0-become-retroactive-Jandary-12025]

During open hearings, submitters Mim Willis (NY) and Mr. Steve Timar (NY) recommended removing retroactive
dates and extend neptroactive to 2024.
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CWMA 2020 Interim Meeting: Ms. Tina Butcher (NIST OWM) requested that the committee recommend this item
remain aDeveloping item

Additional letters presentatiorand data may have besabmitted forconsideratiorwith this item. Please refer to
https://www.ncwm.com/publicatief6 to review these documents

VTM-20.1 S.3.1.Diversion of Measured Liquid.

NOTE At the 202INCWMInterim Meeting the Committee agreed to combine \ZDM. with VTM18.1. This item
is now included with Agenda ltem VT18.1.

Background/Discussion:

Proposed change to Handbook 44, sectio3 . 3. 1 Vehicle Tank Meters, Speci fi ceé
Liquido. Changes made in 2018 were made to improve sa
delivery lines because they have multiple liquid fuels but onlynogter. There is a potential-imended consequence

this change creates, as described in the justification section. The intent of this new proposed change is to clarify the
paragraph to protect vehicle motor fuel quality, retain safe operating procechershandling vehicle motor fuels,

and to prevent fraud during delivery of vehicle motor fuels from vehicle tank meters.

Thereare3 mainconcernwith the changeshatweremadein 2018to Handbook44, Section3.3.1Vehicle Tank
Meters,SpecificationsS.3.1andS.3.1.1.

1) Contamination Usingthenewlyaddedi mu | thasgsingtedischargehosemeterings y s t exemgpiion,
fuelswill getcontaminateaverytime thereis a changedrom onefuel to another. Perhapst will usuallybea
smallamountof contaminatiornif the operatoris well trainedandattentive but sometimest will beasignificant
amountof contamination.

In the caseof fuel oils thataresimilar andareburnedin stationaryfurnacessomelevel of contaminatiormay
beacceptabléo customersandmaynot presenta sdety hazard. But, in situationswherevehiclemotorfuels
aredispensedhis way, a smallamountof contaminatiorcould be problematic. Wed o nwaritoff roaddyed
fuel beingmixedwith on-roaddiesel.

2) Safety. We obviouslydo notwantto mix gasolinewith dieselor kerosene.

3) Fraud Sincethediversionoccursin thedischargdine afterthe meter theyis morechanceof error, eitherby
accidentabr intentionalfraud, dueto pathsbeingopenedor measuredluid thattakesit awayfrom the
discharge.Leaksin the valvesblockingthosepathswill causefraud.

For these reasons, it is proposed that a note be addedttiot the usef i mu | thdsgsingle dischargehose

meterings y s t te HeatidgOil only, andprohibittheuseof i mu | hosesihgéedischargdosemeterings y st e ms 0

for usewith vehiclemotorfuels.

Original author is mainly concerned about safety of fuel delivery truck operators due to the way fuel delivery trucks
with one meter but multiple products are curkefiushing lines. Our understanding is that the fuel delivery trucks
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with one meter but multiple products that want to flush their delivery line mainly, if not only, deliver fuel oil, not
vehicle motor fuels.

During the 2020 NCWM Interim Meeting open hiegs the Committee heard from Ms. Tina Butcher (NIST OWM)

who recommended that VTH8.1 and VTM20.1 be combined because both items address manifold flush systems

but VTM 181 does not restrict the use of the system to certain products and VVIMea@cts the use of the system

to home heating fuel. Ms. Butcher recommended that the combined item be given a developing status to address the
design and use of these systems adequately. Ms. Butcher also recommended improvements td ¥né/I\IBMV

20-1. Ms Butcher stated that in NY some vehicles will be limited to transporting a single product type, and that this
would require amendments be made to V2ZM1 to accommodate them in this proposal.

Mr. Ken Ramsburg (MD) stated that VFRD.1 is too restrictig and that the item needs to be reworked. He noted
that many meters have already been {gpproved for multproduct use. Mr. Dmitri Karimov (MMA) noted that
flushing product to avoid crosontamination in multproduct VTMs is critical.

DuringtheCo mmi t t eeds wor k session, t h-20.1cshouldrhécombed withg/TM ed t ha
18.1 and given a Developing status.

Regional Association Comments:
WWMA 2019 Annual Meeting: Mr. Steve Harrington (OR) stated he sees potential issuesawidition fueling
systems equipped with more than one hose.

The Committee recommends the item be given a Developing status and that the submitter of this proposal work with
the submitters of item VTM.8.1 to coordinate the changes being recommended amnditbconflicting requirements.

SWMA 2019 Annual Meeting: Mr. H a | Prince (FL) stated -Yehhnitc lhee Momtudrd H U €

changedEnhgi fi@aohRhuel svehide@ngipeas sutheas loatsngenmerators, and construction equipment
from potential cross contamination of gasoline and diesel.

The Committee recommends this item move forward as a Developingflttedevelopers of VTM 18.1 and VTM
20.1 can combine their language to includeeax c e pt i on speci fically for AENginne

NEWMA 2019 Interim Meeting: The Committee and the body agree that this item be withdrawn due to its possible
redundancy with VTM18.1. During open hearings, Mr. John McGuire (NJ) stated he believesMTMand VTM

20.1 are almost the same and sugget$tatithe submitter speak with the submitter of \VIBL1. Mr. Steve Timar

(NY) commented thatilew York has issues with having a carve out just for home heating fuel.

CWMA 2020 Interim Meeting: Ms. Tina Butcher (NIST OWM) requested that tt@nmittee recommend this item
remain a developing item

Additional letters, presentation and data may have been submitted for consideration with thiBlgase. refer to
https://www.nevm.com/publicationl 6 to review these documents.

VTM -20.2 A Table T.2. Tolerances for Vehicle Mounted Milk Meters.

Source:
POUL TARPA/S

Purpose:
Change tolerances to accommodate more efficientmdtering systems.

Item Under Consideration:
Amend NIST Handbook 44Vehicle-Tank Meters Code as follows
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Table 2.
Tolerances for VehicleMounted Milk Meters
Indication Maintenance Tolerance Acceptance Tolerance
(gallons) (gallons) (gallons)
100 06:50.6 0305
200 0:71.2 0:41.0
300 0:91.8 0515
400 1124 0:62.0
500 133.0 0725
Over 500 Add 6:06020.006gallons per indicated | Add 6:6010.005gallons per indicated gallon
gallon over 500 over 500

Background/Discussion
A Milk Meter Tolerance Task Group was formed and assigned totéiis Please contact the task group chair for
more information:

This item has been assigned to ttesvly formed Milk Meter Tolerance Task Groégr further development. For
more information or to provide comment, please corttextask group chair

Mr. Charlie Stutesman
Kansas Department of Agriculture
7855646681, charles.stutesman@ks.gov

Existing tolerances are based on the accuracy of the Flow meter itself. The proposed Tolerances are based on Milk
Metering Systems where the magnetic flow meter is a part of the Milk Metering system handling milk containing air.

The accuracy of the Flow meterlivalways be influenced by the way it is used. The only way you can obtain the
accuracy described by the manufacture is when the f
important, only if the product passing through the flow meteoispiete aiffree.

The submitter provided the following:

During the past 20 years, the need for improved efficiency in the collection of milk has resulted in the use of
milk pumping equipment being installed on milk tankers.

One of the most obvious places for a modern Dairy to optimize is the amount of tintleetinailk tanker

uses to make a collection. If you can reduce the collection time at each farmer, the Dairy will be able to get
a significant reduction in collection and transport cost for the benefit of the Farmer, Consumer and the Dairy
itself. At the ame time, you will get an environmental benefit as a result of reduced CO2 in the milk
collection process.

The consequence of introducing pump systems on milk tankers is that it causes air to be mixed with the milk
which again will influence the accuraof the magnetic flowmeter mounted in the system. Milk entrains air
unlike petroleum liquids which do not. As you know, the flow meter will count anything that passes through
the metefi liquid as well as aif and it is therefore essential that as magtas possible is removed from

the milk before it reaches the flemeter. However, it is widely recognized that it is not possible to remove

all the air from the milk, which will result in an inaccuracy.

It is therefore essential that the tolerancesvigticle mounted milk pump systems using magnetic flow
meters for determining milk volume reflects todays way of collecting milk. This means that existing
Tolerance for milk meters cannot be used when the milk meter is a part of a system where differant sy
parts will influence the accuracy of the count. Such milk metering systems will need to be classified with
their own tolerances.
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1 Based on our 25 years of experience as a manufacturer of these systems and more than 3000 installations on
2 milk trucks opeating in more than 15 countries, we would like to propose that the Tolerance for Vehicle
3 Mounted Milk Metering Systems is changed from 0.3% to 0.5% and that the tolerances will be listed and
4 classified separately and not be associated with products fremiltindustry. Our proposal is consistent
5 with Weights & Measures tolerances accepted around the world.
6 We hope that the NCWM will consider our proposal and we will be more than happy to meet with you and
7 answer any questions you may have. We believeal@nange of Tolerance is necessary in order for the
8 Handbook 44 to reflect today’s milk collection and the technical progress within milk collection.
9 Yours sincerely

10 Poul Tarp

11 President POUL TARP A/S

12 The POUL TARP milk pump system holds an MID appravblich is recognized and in accordance with guidelines
13  and standards described in BBML - INTERNATIONAL ORGANIZATION OF LEGAL METROLOGY
14
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FLOW COMPUTERS REGULATION IN THE US:

The standards related to metrological aspects come from OIML-R1drliquids (Dynamic measuring systems for
liquids other than water, part 1: Metrological and technmeqliirements) and documents D11 (General requirements
for electronic measuring instruments) and D31 (General requirements for seftwdirelled measuringpstruments)
from OIML
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