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Reference 
Key Number 
 
500 INTRODUCTION 
 
The National Type Evaluation Program (NTEP) Committee (hereinafter referred to as “Committee”) submits its 
Interim Report for consideration by the National Conference on Weights and Measures (NCWM).  This report 
contains the items discussed and actions proposed by the Committee during its Interim Meeting in Nashville, 
Tennessee, January 24 – 27, 2010. 
 
This report contains many recommendations to revise or amend National Conference on Weights and Measures 
(NCWM) Publication 14, Administrative Procedures, Technical Policy, Checklists, and Test Procedures or other 
documents.  Proposed revisions to the publication(s) are shown in bold face print by striking out information to be 
deleted and underlining information to be added. 
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Table D 
Glossary of Acronyms* 

 
BIML Bureau of International Legal Metrology IR International Recommendation 
CD Committee Draft1 MAA Mutual Acceptance Arrangement 
CIML  International Committee of Legal 

Metrology 
OIML  International Organization of Legal 

Metrology 
CPR  Committee on Participation Review MC Measurement Canada 
DD  Draft Document2 R  Recommendation  
DR  Draft Recommendation2 SC  Subcommittee  
DV  Draft Vocabulary2 TC  Technical Committee  
DoMC  Declarations of Mutual Confidence UT  Utilizing Participant  
IP Issuing Participant WD Working Document3 

 

1 CD:  a draft at the stage of development within a technical committee or subcommittee; in this document, successive 
drafts are numbered 1 CD, 2 CD, etc. 

 
2 DD, DR, DV:  draft documents approved at the level of the technical committee or subcommittee concerned and 

sent to BIML for approval by CIML. 
 
3 WD:  precedes the development of a CD; in this document, successive drafts are number 1 WD, 2 WD, etc. 
 
* Explanation of acronyms provided by OIML. 
 
 
 

Details of All Items 
(In Order by Reference Key Number) 

 
500-1 I Mutual Recognition Arrangement (MRA) 
 
Background/Discussion:  Both Measurement Canada (MC) and the NTEP labs continue striving to improve the 
data exchange under the Mutual Recognition Arrangement (MRA).  During the 2009 NTEP labs meeting, MC 
supplied the U.S. NTEP labs with an updated version of an Excel spreadsheet program to standardize the test report 
forms for weighing devices that fall under the MRA.  This updated version of the spreadsheet is now in use for 
evaluations conducted by the labs.  NTEP will continue to review progress and work on improvements during the 
NTEP lab meetings. 
 
The NTEP Committee was asked to consider expanding the MRA to higher capacity scales.  The NTEP weighing 
labs agreed that expanding the MRA should be considered and MC expressed willingness to consider a proposal 
from NCWM. 
 
The NTEP Administrator opened communication with MC with a recommendation to expand the MRA to include 
electronic platform scales up to 14 000 kg (30 000 lb).  The current limit is 1000 kg.  If the limit was expanded to 
just platform scales (i.e., not including hoppers, OBWS, IIIL, etc.), it appeared the only addition to what is required 
during an evaluation would be the field permanence test criteria (Pub 14, DES Sections 62.22, 63.7., 64.3., and 
64.4.).  Upon discussion with MC type evaluation personnel, other issues surfaced:  a) MC tests some weighing 
elements up to 10 000 kg in the lab, applying influence factor requirements (power, temperature, EMI, etc).  There is 
a size limit of 1.6 m x 1.6 m.  NTEP has a lab test limit of 1000 kg and some of the chambers will not accommodate 
the larger weighing elements, and b) MC does not apply the minimum 20 day use limit for field permanence tests for 
“cost factor” reasons (i.e., they want to avoid a second visit to the site).  MC initially had a 20 day use requirement, 
then did away with the time requirement, now only requiring 300 weighments, and may not want to reinstitute the 
time requirement for NTEP. 
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Based upon this information, taking the current workload of the weighing labs and current economic conditions into 
consideration, NTEP does not plan to move forward with the expansion of the MRA at this time. 
 
During the interim meeting, MC updated the Committee on their type approval program.  They reported their 
intentions to sign an OIML MAA DoMC for R 76 (Non-Automatic Weighing Instruments).  This should have 
minimal affect on NTEP.  They also stated their intent to continue the MRA with the NCWM.  Discussions are 
underway to renew the MRA with some revisions. 
 
The Committee heard requests from U.S. manufacturers to consider expanding the MRA to include Automatic 
Weighing Systems and Multiple Dimension Measuring Devices.  Those possibilities will be discussed with MC. 
 
500-2 I Mutual Acceptance Arrangement (MAA) 

 
Background/Discussion:  Information regarding the OIML MAA can be found at www.oiml.org/maa.  NCWM has 
signed the OIML MAA Declaration of Mutual Confidence (DoMC) for R 60 Load Cells as a utilizing participant. 
 
OIML technical subcommittee for TC 3/SC 5 “Conformity assessment” is revising the following OIML 
B documents that are classified as Basic Publications: 
 

 OIML B 3, “OIML Certificate System for Measuring Instruments;” and 
 A combined revision of OIML B 10-1, “Framework for a Mutual Acceptance Arrangement on OIML Type 

Evaluations,” and OIML B 10-2, “Checklists for Issuing Authorities and Testing Laboratories carrying out 
OIML Type Evaluations.” 

 
A 2 CD of B 3 and a 1 CD of the combined B 10 revision were distributed to TC 3/SC 5 “Conformity assessment” 
in December 2009.  Comments were requested by April 30, 2010, in advance of a TC 3/SC 5 meeting planned for 
October 2010. 
 
A meeting of the MAA Committee on Participation Review (CPR) was held in June 2009 in Berne, Switzerland.  
The NCWM was represented at the CPR meeting by Mr. Jim Truex.  Dr. Charles Ehrlich and Mr. John Barton of 
NIST also attended the meeting as Secretariats of OIML TC 3/SC 5 “Conformity assessment” and TC 9 
“Instruments for measuring mass,” respectively. 
 
A major discussion topic at the CPR meeting was whether to allow data from manufacturers’ test laboratories 
(obtained under “unsupervised” conditions) as part of the MAA process.  While this issue was not resolved at the 
CPR meeting, a way of possibly moving forward was developed.  The CPR members have been queried to better 
understand the minimum requirements they would have for assessing the impartiality of manufacturers’ test labs 
(MTLs), as well as the minimum requirements that an MTL must meet so that those MTLs that were excluded 
would not have a basis for complaint.  CPR members have also been queried on their view of a possible 
compromise, where a minimum requirement on “frequency of supervision” of an MTL could be established. 
Comments from the CPR members were due by February 28, 2010. 
 
Another discussion topic at the CPR meeting was whether to accept laboratories in three countries into the MAA 
program for OIML R 76 (non-automatic weighing instruments) and OIML R 60 (load cells).  These three countries 
were approved, and this is anticipated to soon lead to a significant increase in the number of OIML MAA 
Certificates that are issued for these instruments. 
 
An update of related OIML activities will be given to the Committee during the Annual Meeting. 
 
500-3 I NTEP Participating Laboratories and Evaluations Reports 
 
Background:  During the 2009 NCWM Annual Meeting, Mr. Jim Truex, NTEP Administrator, updated the 
Committee on NTEP laboratory and administrative activities. 
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The NTEP weighing and measuring laboratories held a joint meeting March 31 - April 2, 2009, in Reynoldsburg, 
Ohio.  The NTEP weighing laboratories also met in August 2009 prior to the meeting of the Weighing Sector in 
Columbus, Ohio.  The NTEP measuring laboratories met again in October 2009 prior to the Measuring Sector 
meeting in Clearwater Beach, Florida. 
 
During the Interim Meeting, NTEP Administrator Mr. Jim Truex, reported that incoming applications remain strong 
and all labs are busy.  He reported there is no backlog concern for measuring devices, but three of the brick and 
mortar weighing labs still report about a two to three month backlog.  However, the number of outstanding 
applications and evaluations in process is in a downward trend.  The Committee noted that NTEP is maintaining a 
very active business. 
 
2010 NTEP Meetings: 

 NTETC Belt-Conveyor Sector February 24 - 25, 2010  St. Louis, Missouri  
 NTETC Software Sector Meeting March 2 - 3, 2010  Sacramento, California 
 NTEP Laboratory Meeting  March 22 - 26, 2010  Sacramento, California 
 NTETC Grain Analyzer Sector August 25 - 26, 2010  Kansas City, Missouri 
 NTETC Weighing Sector August 31 - September 2, 2010 Columbus, Ohio 
 NTETC Measuring Sector October 1 - 2, 2010  Columbia, South Carolina 

The Committee discussed the format and need for laboratory statistics that are routinely provided during NCWM 
Board meetings.  The Committee decided to continue receiving updated statistics on a quarterly basis with some 
minor modifications.  They also want statistics to be printed annually in the NTEP Committee addendum sheet. 
 
500-4 I NTETC Sector Reports 
 
Background/Discussion: 
 
The NTEP Committee is working to correct the Sector report process to ensure the reports are posted for members 
on the NCWM website prior to the Interim Meeting. 
  
Grain Moisture Meter and NIR Protein Analyzer Sectors:  The NTETC Grain Moisture Meter and NIR Protein 
Analyzer Sectors held a joint meeting in Kansas City, Missouri, August 19 - 20, 2009.  A draft of the final summary 
was provided to the Committee prior to the 2010 NCWM Interim Meeting for review and approval. 
 
The next meeting of the Grain Moisture Meter and NIR Protein Analyzer Sectors is scheduled for 
August 25 - 26, 2010, in Kansas City, Missouri.  For questions on the current status of Sector work or to propose 
items for a future meeting, please contact the Sector Technical Advisors: 
 

Ms. Diane Lee Mr. Jack Barber 
NIST WMD J.B. Associates 
100 Bureau Drive, Stop 2600 10349 Old Indian Trail 
Gaithersburg, MD  20899-2600 Glenarm, IL  62536 
Phone:  (301) 975-4405 Phone:  (217) 483-4232 
Fax:  (301) 975-8091 e-mail:  barber.jw@comcast.net 
e-mail:  diane.lee@nist.gov  

 
Measuring Sector:  The NTETC Measuring Sector met October 2 - 3, 2009, in Clearwater Beach, Florida.  A draft 
of the final summary was provided to the NTEP Committee prior to the 2010 NCWM Interim Meeting for review 
and approval. 
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The next meeting of the Measuring Sector for 2010 has not been scheduled, but will be held in conjunction with the 
Southern Weights and Measures Association’s 2010 Annual Meeting.  For questions on the current status of Sector 
work or to propose items for a future meeting, please contact the Sector Technical Advisor: 
 
 
 
 
 
 
Software Sector:  The NTETC Software Sector met March 11 - 12, 2009, in Reynoldsburg, Ohio.  A final draft of 
the meeting summary was provided to the Committee prior to the 2010 NCWM Interim Meeting for review and 
approval. 
 
The next meeting of the Software Sector is scheduled for March 2 - 3, 2010, in Sacramento, California.  For 
questions on the current status of sector work or to propose items for a future meeting, please contact the Sector 
Chairs and NTEP Administrator: 
 
Mr. Jim Pettinato Mr. Norm Ingram Mr. Jim Truex 
Sector Chair Sector Chair NTEP Administrator 
FMC Technologies CA Div. of Measurement Standards NCWM 
1602 Wagner Avenue 6790 Florin Perkins Road, Suite 100 1135 M Street, Suite 110 
Erie, PA  16510 Sacramento, CA  95828 Lincoln, NE  68508 
Phone:  (814) 898-5250 Phone:  (916) 229-3016 Phone:  (740) 919-4350 
Fax:  (814) 899-3414 Fax:  (916) 229-3026 Fax:  (740) 919-4348 
e-mail:  jim.pettinato@fmcti.com e-mail:  ningram@cdfa.ca.gov e-mail:  jim.truex@ncwm.net 

 
Weighing Sector:  The NTETC Weighing Sector met August 25 - 27, 2009, in Columbus, Ohio.  A final draft of the 
meeting summary was provided to the Committee prior to the 2010 NCWM Interim Meeting for review and 
approval. 
 
The next Weighing Sector meeting is scheduled for August 31 - September 2, 2010, in Columbus, Ohio.  For 
questions on the current status of sector work or to propose items for a future meeting, please contact the Sector 
Technical Advisor: 
 

Mr. Steven Cook Phone:  (301) 975-4003 
NIST WMD Fax:  (301) 975-8091 
100 Bureau Drive, Stop 2600 e-mail: steven.cook@nist.gov 
Gaithersburg, MD  20899-2600  

 
Belt-Conveyor Scale Sector:  The NTETC Belt-Conveyor Scale Sector met February 25 - 26, 2009, in St. Louis, 
Missouri.  A final draft of the meeting summary was provided to the Committee prior to the 2010 NCWM Interim 
Meeting for review and approval. 
 
The next Belt-Conveyor Scale Sector meeting is scheduled for February 24 - 25, 2010, in St. Louis, Missouri.  For 
questions on the current status of Sector work or to propose items for a future meeting, please contact the Sector 
Technical Advisor: 
 

Mr. John Barton Phone:  (301) 975-4002 
NIST WMD Fax:  (301) 975-8091 
100 Bureau Drive, Stop 2600 e-mail:  john.barton@nist.gov 
Gaithersburg, MD  20899-2600  

 
The Committee is happy to report that all NTETC Sector reports were available to members at the time Pub 15 was 
published and is committed to insuring that electronic versions of sector reports are available with Pub 15 in the 
future. 

Ms. Tina Butcher Phone:  (301) 975-2196 
NIST WMD Fax:  (301) 975-8091 
100 Bureau Drive, Stop 2600 e-mail:  tbutcher@nist.gov 
Gaithersburg, MD  20899-2600  
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The NTEP Committee reviewed and approved all 2009 NTETC Sector reports during the Interim Meeting. 
 
500-5 I Conformity Assessment Program 
 
Background/Discussion:  The Conformity Assessment Program was established to ensure devices produced after 
the device has been type evaluated and certified by NTEP continue to meet the same requirements.  This program 
has three major elements:  (1) Certificate Review (administrative); (2) Initial Verification (inspection and 
performance testing); and (3) Verified Conformity Assessment (influence factors).  This item is included on the 
Committee’s agenda to provide an update on these elements. 
 
Certificate Review:  The question addresses how this would be accomplished given the limited resources of 
NCWM.  It was suggested this item may need to continue on a “back burner” until resources can be clearly 
identified to proceed with the project in an efficient, thorough, and accurate manner. 
 
During the 92nd NCWM (2007), it was reported that this item continues on the “back burner” until funding can be 
identified for this project.  The NTEP Committee considered the fact that continuing improvement is occurring on 
Certificates of Conformance (CC) and the improvements are making it easier for inspectors to verify.  Therefore, for 
the time being, the NTEP Committee plans to discontinue reporting on this portion of Conformity Assessment in 
future NTEP reports. 
 
Current Comment:  Certificates are constantly under review by NTEP staff and laboratories.  Although there is no 
set timeline, many active certificates are amended annually because of manufacturer submission for evaluation or 
issues reported by the states pertaining to information on the certificate.  When the devices are re-evaluated and 
certificates are amended, the information is reviewed and necessary steps are taken to assure compliance and 
accurate, thorough information is reported on the certificate. 
 
In an effort to keep certificate information up to date, the NTEP Committee offered, during the last CC annual 
maintenance fee invoice period, an opportunity for active certificate holders to update contact information that is 
contained in the “Submitted By” on certificates during the payment period with the payment of their annual 
maintenance fee. 
 
Initial Verification (IV):  Work group (WG) chair, Mr. Lou Straub, reported that Initial Verification checklists 
have been developed for small scales, vehicle scales, and retail motor-fuel dispensers.  Data has been received from 
several states on small-capacity price computing scales, and the pilot of Initial Verification for small-capacity scales 
has been completed.  All data has been forwarded to NCWM staff for safekeeping. 
 
The WG asked for direction from the NTEP Committee on how to proceed to the next step.  Mr. Straub clarified that 
not all states or jurisdictions need to participate in submitting information to NCWM on Initial Verification.  A 
subset of states would be sufficient.  The NTEP Committee instructed the WG to proceed with development of 
additional checklists, but there was a sense that the WG was reluctant until they know how states will react and use 
the developed checklists.  The NTEP Committee also noted the need to decide how to process the data generated 
from Initial Verification.  The Committee acknowledges that Verification Conformity Assessment (VCAP) is the 
priority and thinks IV is a very important element of conformity assessment but may need to rest until the states are 
ready to act. 
 
Current Comment:  The IV initiative is ongoing.  Field enforcement officials perform an initial inspection and test 
on new installations on a routine basis.  The Committee recognized that the states do not want IV reporting to be 
cumbersome.  NCWM staff has been directed to develop a simple online report form to be used in reporting device 
deficiencies and non-conformities found in the field.  The report form will be reviewed by the NTEP Committee and 
shared with members. 
 
Verified Conformity Assessment Program (VCAP):  NCWM and NTEP have been concerned about production 
meeting type, protecting the integrity of the NTEP CC since the inception of NTEP.  A WG was developed to assist 
the NCWM with this effort, which has provided feedback and recommendations to the conference.  The NCWM 
Board of Directors thinks it has reached a point that the Verified Conformity Assessment Program can be launched.  
Load cells traceable to NTEP certificates have been selected for the initial effort.  All holders of NTEP CCs for load 
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cells have been notified. 
 
The NTEP Committee has been asked to announce which device(s) will be next after load cells.  The NTEP 
Committee wants some additional time to see what issues and concerns come to light with the load cell effort before 
making a decision. 
 
The NTEP Committee decided to use the current process in Publication 14, Administrative Policy, Section T, 
“Appeal and Review Process” for all VCAP appeals.  To make it clear, the NTEP Committee decided to add a bullet 
to Pub. 14, Section T to read:  “A certificate holder may appeal a certificate made inactive due to non-compliance 
with VCAP.  However, the decision of the Certification Body or VCAP auditor cannot be appealed to the NCWM.” 
 
During the 2009 Annual Meeting, a decision was made to keep the established timeline for load cell manufacturers 
with NTEP certificates but to delay the timeline by six months for “private label” load cell certificate holders.  A 
new timeline was developed. 
 
The VCAP/Load Cell Project is progressing.  The NTEP Administrator attended the fall SMA meeting to explain 
and update details of the project.   
 
The NCWM Board of Directors reconfirmed its belief that conformity assessment is vital to NTEP’s continued 
success and will be implemented.  The NCWM Board recently made decisions that affect Private Label NTEP Load 
Cell certificate holders and Manufacturers of NTEP Load Cell certificate holders. The Board extended the timeline 
by six months for both “Manufacturer” and “Private Label” NTEP load cell certificate holders.  VCAP Audit 
Reports for manufacturers with load cell certificates are now due no later than June 30, 2010.  VCAP Audit Reports 
for private label certificate holders are now due no later than November 30, 2010.  These decisions finalize the load 
cell VCAP audit process and timeline. VCAP for load cells will occur according to the final timelines below. 
 
 

NTEP VCAP Timeline – Load Cell Manufacturer Certificate Holders 

Jul 2008–ongoing Jan 2009–Jun 2010 Jan 2010-Sep 2010 Jul 2010-May 2011 May 2011 
Refine VCAP 
procedures 

LC Manufacturers to 
put VCAP QM 
system in place 

NTEP to evaluate 
incoming 
Certification Body 
audit reports 

NTEP to contact 
manufacturers not 
meeting VCAP and 
encourage compliance  

CCs declared 
inactive if CC 
holder fails to 
meet VCAP 

Answer incoming 
questions 

Conduct audit by 
Certified Body 

 Continue to evaluate 
incoming audit reports 

 

Refine/develop 
appeals process 

Submit audit report to 
NCWM/NTEP 

   

Notify all CC holders 
of updated plan, 
Q&A, etc. 
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NTEP VCAP Timeline – Load Cell Private Label Certificate Holders 

Jul 2008–ongoing Jan 2009–Nov 2010 Jun 2010-Mar 2011 Dec  2010-May 2011 Nov 2011 
Refine VCAP 
procedures 

CC holders to put 
VCAP QM system in 
place 

NTEP to evaluate 
incoming 
Certification Body 
audit reports 

NTEP to contact 
manufacturers not 
meeting VCAP and 
encourage compliance  

CCs declared 
inactive if CC 
holder fails to 
meet VCAP 

Answer incoming 
questions 

Insure audit by 
Certified Body 

 Continue to evaluate 
incoming audit reports 

 

Refine/develop 
appeals process 

Submit audit report to 
NCWM/NTEP 

   

Notify all CC holders 
of updated plan, 
Q&A, etc. 

    

 
The NCWM decided to require a systems audit checklist that is to be completed by an outside auditor and submitted 
to the NCWM per Section 2.5 of the VCAP requirements.  A “VCAP Systems Audit Checklist for Manufacturers” 
and a “VCAP Systems Audit Checklist for Private Label Certificate Holders” have been developed and are available 
on the NCWM website at www.ncwm.net. 
 
The NTEP Committee has also established a work group to modify VCAP frequently asked questions and other 
clarifications and a guideline document to assist manufacturers and auditors when completing the checklist and 
VCAP audit. 
 
Current Comment:  During the Interim Meeting, the NTEP Committee heard many comments about VCAP, the 
direction of VCAP and other related issues.  In addition to the open hearing on agenda Item 500-5, a special 
two-hour session, moderated by NCWM Chair Mr. Randy Jennings, was held to hear more comments and exchange 
ideas on the topic. 
 
A newly formed industry group, named Industry for Better NTEP (IBN), presented the Committee with a document 
containing positions on NTEP, VCAP, and creep requirements for load cells.  The entire IBN document can be 
found in Appendix F of the NTEP Committee Report.  Major issues raised by the IBN include: 
 

 NTEP is going in the wrong direction and should pay more attention to the needs of smaller businesses (the 
little guys). 

 
 The new creep requirement should be applied equally to all.  Load cells tested under the old requirements 

should be retested. 
 
 VCAP is not type evaluation; it is production evaluation and is not necessary.  VCAP should immediately 

be suspended or should go away completely. 
 

 NTEP evaluation of load cells is not necessary and is detrimental to the scale industry.  The NTEP 
evaluation of load cells should be eliminated. 

 
 NTEP should take a hard look at the need for T.N.8. influence factor testing for all types of scales. 

 
 The current VCAP requirement is too costly to manufacturers.  It is redundant.  The NCWM/NTEP should 

consider certifying manufacturers to perform type evaluations themselves. 
 
The Committee also received written communications responding to IBN positions.  Those communications can be 
found in Appendix G of the NTEP Committee agenda. 
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The NTEP Committee appreciates the interest in NTEP, the positions brought forward and the issues raised by the 
various enforcement officials, manufacturers, organizations, groups and other interested individuals.  The 
Committee responded to many of the issues raised during the open meetings. 
 

 The Committee pointed out that the creep requirement is a Handbook 44 issue, which can be traced back to 
international requirements and harmonization.  The changes to the creep requirements in Handbook 44 
were not initiated by NTEP, but NTEP has a responsibility to test for Handbook 44 compliance. 

 
 The Committee answered questions about the evaluation and testing of load cells and clarified a point the 

non-NTEP cells used in smaller devices are tested, under influence factors, in the laboratory as part of the 
device under test.  They just do not have a separate certificate. 

 
The NTEP Committee discussed the positions presented by the IBN and others that provided input – written and 
oral. The Committee is committed to the NTEP process and VCAP.  The Committee wants the members to 
understand that NTEP has always been concerned about production devices traceable to an NTEP certificate.  The 
NCWM has long been searching for a method to provide some level of assurance those devices and main elements 
being produced and used with NTEP certificates, susceptible to influence factors that cannot be verified by field 
inspectors, meet the applicable requirements of Handbook 44.  The Committee and the NCWM Board confirmed the 
published deadlines for load cells and will move forward with VCAP. 
 
500-6 I NTEP Contingency – NCWM NTEP Laboratory 
 
Source:  NTEP Committee 
 
Purpose:  NTEP Contingency, to keep NTEP operating and ensure NTEP services are available at an adequate 
level.  The NTEP Committee wants to ensure there is an appropriate number of laboratories and personnel 
(evaluators) to maintain viable support for NTEP services, including MRAs, MAAs, and potentially to be an R 76 
Issuing Participant. 
 
Item Under Consideration:  The NTEP Committee discussed contingency planning for continuity of NTEP 
operations.  With the state of today’s economy, what if NTEP lost a lab?  How will NTEP maintain workflow?  Are 
there additional states interested in applying to become an NTEP field lab or an NTEP brick-and-mortar lab?  The 
NTEP Committee will continue to discuss these issues during a long-range planning session and welcomes 
comments from the membership. 
 
Issues under consideration include should the NCWM: 
 

1. Employ NTEP evaluators to conduct testing at manufacturer’s facilities? 
 

2. Have evaluators under contract to conduct testing at manufacturer’s facilities? 
 

3. Employ NTEP evaluators or have evaluators under contract to assist the state NTEP laboratories? 
 

4. Have a brick and mortar NTEP laboratory and NTEP evaluators? 
 

5. Use a private third party laboratory to conduct NTEP evaluations? 
 
Current Comment:  During the Interim Meeting, the Committee heard testimony expressing support and concerns 
pertaining to the options.  Several stated that the Committee should consider adding OIML MAA participation as a 
Utilizing Participant to the list.  Another urged the Committee to continue working on the idea of NCWM NTEP 
evaluators, an NCWM NTEP lab, and keeping all options open.  One member asked the Committee to consider 
accepting manufacturer compliance data in lieu of hiring NTEP contractors.  Another suggestion from the floor was 
to consider beefing up and utilizing “Initial Verification” as part of the NTEP process.  A representative of a state 
brick and mortar NTEP laboratory asked the Committee to move cautiously forward and not destroy the state NTEP 
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labs.  He expressed concern that the establishment of an NCWM/NTEP brick and mortar lab could lead to 
significant legal complications for the states. 
 
The NTEP Committee wants the membership to know that, at this time, the preferred course of action would be the 
evaluators under contract option.  The Committee recognizes the commitment states with NTEP laboratories have 
made over the years and would only resort to contingency measures in the event of a severe loss of state lab 
resources.  Labs are handling current demand without a need for contingency measures.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ms. Judy Cardin, Wisconsin, NTEP Committee Chair 
 
Mr. Randy Jennings, Tennessee, NCWM Chair 
Mr. Tim Tyson, Kansas 
Mr. Mike Sikula, New York 
Mr. Kirk Robinson, Washington 
NTEP Technical Advisor:  Mr. Jim Truex, NTEP Administrator 
 
National Type Evaluation Program Committee 
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 Appendix A 
National Type Evaluation Technical Committee (NTETC) 

Grain Analyzer Sector 
 

August 19 - 20, 2009, Kansas City, Missouri 
Meeting Summary 

 
Agenda Items 

1. Report on the 2009 NCWM Interim and Annual Meetings  .......................................................................... A1
2. Report on NTEP Type Evaluations and OCP (Phase II) Testing   ................................................................. A2
3.  Review of Ongoing Calibration Program (Phase II) Performance Data   ....................................................... A2
4. Software Requirements That May Impact Grain Analyzers   ......................................................................... A3
4.a  Item 310-2:   Appendix D – Definition of Electronic Devices, Software-Based and Built-For-Purpose 

Device   .......................................................................................................................................................... A4
4.b  Item 310-3: G-S.1. Identification. – Software   .............................................................................................. A6
4.c Identification of Certified Software   ............................................................................................................ A13
4.d Software Protection/Security   ...................................................................................................................... A15
4.e Software Maintenance and Reconfiguration   .............................................................................................. A16
5. Report on New GIPSA/NIST Interagency Agreement for 2010 - 2014   ..................................................... A19
6. Report on OIML TC17/SC1 R59 “Moisture Meters for Cereal Grains  
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1. Report on the 2009 NCWM Interim and Annual Meetings 
 
The Interim Meeting of the 94th National Conference on Weights and Measures (NCWM) was held 
January 11 - 14, 2009, in Daytona Beach, Florida.  At that meeting the National Type Evaluation Program (NTEP) 
Committee accepted the Sector's recommended amendments and changes to the 2008 Edition of NCWM Publication 
14.  These changes appear in the 2009 Edition of Publication 14.  For additional background, refer to Committee 
Reports for the 94th

 
 Annual Meeting, NCWM Publication 16.  
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Changes to the Grain Moisture Meter and Near Infrared Grain Analyzers 
2009 Edition of NCWM Publication 14 

Section Number Amendment/Change Page Source 

IV. Tolerances for 
Calibration 
Performance 

Delete the portion of §IV specifying the 
categories of calibrations to be listed on a 
Certificate of Conformance (CC). 

GMM-6 and 
GMM-7 

08/08 
GMM Sector 

Agenda Item 10 

VII.B. Accuracy, 
Precision, and 
Reproducibility  

Amend to address multi-class type evaluations 
for TW. 

GMM-11 
through 

GMM-15 

08/08 
GMM Sector 

Agenda Item 7 

VII.C. Tolerances for 
Test Weight per 
Bushel 
Calibration 
Performance 

Amend to limit the moisture content of samples 
used in evaluating TW performance and to add 
special considerations for multi-class 
calibrations.  

GMM-15 
 

08/08 
GMM Sector 

Agenda Item 8 

Appendix C Amend to add additional data fields for TW 
data and to update instructions for submitting 
data to reflect current practice. 

GMM-41 
08/08 

GMM Sector 
Agenda Item 9 

 
No Grain Moisture Meter (GMM) or Near Infrared (NIR) Grain Analyzer items appeared in the Specifications and 
Tolerances (S&T) Committee Interim Report for consideration by the NCWM at the 2009 Annual Meeting held 
July 12 - 16, 2009, in San Antonio, Texas.  Mr. Jim Truex, NTEP Administrator, reported that Annual Meeting 
attendance was down this year, but that 35 states were represented exceeding the quorum requirements of 27.  Other 
General Code items of interest to the Sector were non-voting items related to software and provisions for sealing 
electronic adjustable components.  [See Sector Agenda Items 4, 4a, 4b, 4c, 4.d, 4.e and 9.] 
 
2. Report on NTEP Type Evaluations and OCP (Phase II) Testing 
 
Ms. Cathy Brenner of the Grain Inspection, Packers and Stockyards Administration (GIPSA), the NTEP 
Participating Laboratory for Grain Analyzers, briefed the Sector on NTEP Type Evaluation activity.  Evaluations are 
currently underway for three additional devices: one new grain moisture meter with test weight capability; one new 
grain moisture meter; and one test weight per bushel add-on to a currently approved grain moisture meter.  Annual 
GMM calibration reviews were completed on schedule and updated Certificates of Conformance (CCs) were issued 
for six device types.  She reported that the following five device types are enrolled in the OCP (Phase II) for the 
2009 harvest: 
 

[Note: Models listed on a single line are considered to be of the same “type.”] 
 
Bruins Instruments OmegAnalyzerG 
DICKEY-john Corporation GAC2000 NTEP, GAC2100, GAC2100a, GAC2100b 
Foss North America Infratec 1241   
Perten Instruments AM5100   
The Steinlite Corporation SL95    
 
[Note: Foss Infratec 1227 & 1229 dropped out of Phase II – CC expires June 30, 2010.] 

 
3. Review of Ongoing Calibration Program (Phase II) Performance Data 
 
At the Sector’s August 2005 meeting, it was agreed that comparative OCP data identifying the Official Meter and 
listing the average bias for each NTEP meter type should be available for annual review by the Sector.  Accordingly, 
Ms. Brenner, representing GIPSA, the NTEP Participating Laboratory for Grain Analyzers, presented data showing 



NTEP 2010 Interim Report 
Appendix A – NTETC Grain Analyzer Sector  

 NTEP - A3 

the performance of NTEP meters compared to the air oven.  This data is based on the last three crop years, 
2006 - 2008 using calibrations updated for use during the 2009 harvest season.  
 
Four meter types were included in the comparison graphs: DICKEY-john’s GAC2100; Foss’s Infratec 1241; Foss’s 
Infratec 1229; and Steinlite’s SL95.  Only the GAC2100 has been identified on the comparisons.  It is identified as 
“Official Meter.”  The remaining three instruments were randomly assigned numbers 1, 2, and 3. 
 
Ms. Brenner pointed out that data on Perten’s AM5100 was not included in the comparisons because it has not been 
in the program for three full years.  It will be included next year. Comparisons of GMMs with less than three years 
of data against GMMs with the full three years of data are not meaningful, as they may be unduly influenced by a 
single unusual crop year.  Also, to preserve confidentiality, sunflower results were not included because only two 
meters were approved for sunflowers, one of which was the Official Meter.  She noted that labels are missing on the 
moisture axis of the comparison graph for Hard White Wheat.  The moisture intervals and number of samples for 
Hard White Wheat should be as follows: 
 

   8 % to 10 % 43 samples 
 10 % to 12 % 20 samples 
 12 % to 14 %   9 samples 

 
[Note: The 2006 - 2008 GMM Phase II comparison graphs were distributed with the August 2009 Grain Analyzer 
Sector Agenda.  They can also be downloaded from the NCWM website using the following link: 
http://www.ncwm.net/ntep/pdf/09_GMMBiases.pdf.] 
  
Dr. Richard Pierce explained that GIPSA was considering changes in sample collection procedures, this year and in 
the future, to make moisture data somewhat more representative with respect to both geographical and moisture-
range distribution.  To illustrate the problem that present procedures have created, he offered an example involving 
soybean samples.  Sample collection assignments are communicated to GIPSA field offices in the spring of each 
year through a sample collection notice.  In the past, GIPSA has requested soybean samples in moisture ranges of 
10 % to 13 % and 13 % to 16 %.  Within these ranges, they typically receive large quantities of 12 % to 13 % and 
13 % to 14 % samples, which results in a huge number of samples in the 12 % to 14 % range. To avoid this 
unintended consequence, GIPSA intends to request samples in moisture intervals matching those used in reporting 
Phase II data.  They will also try to limit the number of samples that will be analyzed in each 2 % moisture interval. 
 
Dr. Pierce noted that while having too many samples is not a problem for many of the moisture intervals, but GIPSA 
is trying to scale back so that they don’t have more than 25 to 40 samples in a given 2 % interval per year.  They will 
also be attempting to achieve better geographical balance that, as much as reasonably possible, is proportional to 
crops grown in an area.  His message was, “We’re not going to analyze every sample we receive.”   
 
4. Software Requirements That May Impact Grain Analyzers 
 
Background:  In October 2008 the International Committee of Legal Metrology (CIML) approved the new OIML 
document D 31 General requirements for software-controlled measuring instruments that is intended to serve as 
guidance for software requirements in international recommendations under development by OIML technical 
committees. Document D 31 can be downloaded free of charge from:  
 

http://www.oiml.org/publications/D/D031-e08.pdf 
 
In 2005 the NCWM Board of Directors established an NTETC Software Sector.  One of the tasks assigned to the 
Sector was to develop a clear understanding of the use of software in today’s weighing and measuring instruments.  
A good overview of the work of the Software Sector is contained in the Meeting Summary of the Sector’s Annual 
Meeting held March 11 - 12, 2009, in Reynoldsburg, Ohio.  The Summary can be downloaded from the NCWM 
web page: 
 

http://www.ncwm.net/events/pdf/09_Software_Sector_Summary.pdf  
 

http://www.ncwm.net/ntep/pdf/09_GMMBiases.pdf�
http://www.oiml.org/publications/D/D031-e08.pdf�
http://www.ncwm.net/events/pdf/09_Software_Sector_Summary.pdf�
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Two NTETC Software Sector items have been accepted as Information items by the S&T Committee for inclusion 
in the Committee Reports for the NCWM 94th

  

 Annual Meeting in 2009.  Information Items report on subjects and/or 
actions under consideration by the committee but not proposed for voting.  The Committee Reports can be 
downloaded from the NIST Weights and Measures Division (WMD) web page: 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc 
 
The two Information items, and several other Software Sector items, are summarized and discussed separately in 
Agenda Items 4.a, 4.b, 4.c, 4.d, and 4.e.  (This information was included to facilitate discussion on the possible 
impact of these recommendations on GMMs, and ,NIR, Grain Analyzers.) 
 
Discussion:  Ms. Cassie Eigenmann, DICKEY-john, encouraged other meter manufacturers to get involved in the 
Software Sector and to attend their meetings, noting that what gets decided in those meetings can have a big effect 
on both existing meters and on the design of future meters.  
 
Mr. Jim Truex, NTEP Administrator, explained that much of the work the Software Sector is doing will likely 
become General Code items that would affect every code in NIST Handbook 44 (HB 44). Fortunately, GMMs and 
NIR Grain Analyzers have their own specific codes which take precedent over the General Code when there are 
conflicts/differences.  He urged the Sector to pay attention to what is happening so it can anticipate where changes 
or additions to the specific codes might be required. 
 
4.a  Item 310-2:  Appendix D – Definition of Electronic Devices, Software-Based and Built-For-Purpose 
Device 
 
Background:  At the Software Sector’s October 2007 meeting, it was initially suggested that the term “not-built-
for-purpose” be removed from the wording in NIST HB 44 paragraph G-S.1.1., as there is no definition for a not-
built-for-purpose device in HB 44.  After a lengthy discussion related to the terms “built-for-purpose” and “not-
built-for-purpose,” the Software Sector agreed these terms were not clear and should be replaced with definitions 
based on the revision of OIML R 76 Non-Automatic Weighing Instruments, Subsections 5.5.1. (Type P) and 
5.5.2. (Type U). 
  
At the 2009 NCWM Interim Meeting, the S&T Committee received comments from the Scale Manufacturers 
Association (SMA) stating that it now opposes this item as there is no technological justification for making a 
distinction in software-based device types.  Other comments were received taking issue with the SMA, position 
arguing that significant physical differences make the distinction necessary.  The Software Sector recommended that 
this item remain Informational to allow further review.  Following is the definition as it appeared the S&T 
Committee Report for the 94th

 
 Annual Meeting: 

 

Electronic devices, software-based. – Weighing and measuring devices or systems that use metrological 
software to facilitate compliance with Handbook 44.  This includes: 

 

(a) Embedded software devices (Type P), aka built-for-purpose. – A device or element with software 
used in a fixed hardware and software environment that cannot be modified or uploaded via any 
interface without breaking a security seal or other approved means for providing security, and 
will be called a “P,” or 

(b) 

 

Programmable or loadable metrological software devices (Type U), aka not-built-for-purpose. – 
A personal computer or other device and/or element with PC components with programmable or 
loadable metrological software, and will be called “U.”  A “U” is assumed if the conditions for 
embedded software devices are not met. 

 
Software-based devices – See Electronic devices, software-based. 

At the Software Sector’s March 2009 meeting, some discussion on the wording of the definitions resulted in the 
proposal of a slightly modified version (see below), but no consensus was reached on the language change shown 
below. 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
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Electronic devices, software-based. Weighing and measuring devices or systems that use metrological 
software to facilitate compliance with Handbook 44. This includes: 

(a) Type ‘P’ (aka built-for-purpose) software-based electronic devices. – A device or element with 
software used in a fixed hardware and software environment that cannot be modified or 
uploaded via any interface without breaking a security seal or other approved means for 
providing security;  
 

(b) Type ‘U’ (aka not-built-for-purpose) software-based electronic devices. – All metrological 
software-based devices not meeting the conditions of a Type ‘P’ device. Example: a personal 
computer or other device and/or element with PC components with programmable or loadable 
metrological software. 

 
Software-based devices – See Electronic devices, software-based. 

 
Discussion:  The differentiation between software embedded in a built-for-purpose measuring instrument (Type P) 
and software for measuring instruments using a universal computer (Type U) is well established in the European 
community.  See WELMEC Software Guide (Measuring Instruments Directive 2004/22/EC).  The designations 
Type P and Type U are also expected to be used in the General Code section of NIST Handbook 44 (HB 44).   
 
Grain Analyzer Sector members were asked for comments on the definition proposed by the Software Sector at their 
March 2009 meeting.  This prompted a lengthy discussion as Sector members tried to grasp the differences between 
P and U and to understand why it might be important to them.  Some questioned, “Does the user care?”  It was 
pointed out that there are security differences and field inspection differences. 
 
When the Sector was asked to express a preference for the definition proposed by the Software Sector at their March 
2009 meeting over the definition proposed as Item 310-2 in the S&T Committee Report for the 94th

 

 Annual 
Meeting, additional questions were raised.  One member asked if there was anything in either of the two definitions 
that would cause problems for GMMs or NIR grain analyzers.  The Co-Technical Advisor did not believe that there 
was anything in either of the two definitions themselves that would be troublesome for GMMs or NIR Grain 
Analyzers.  He explained that the reason that this question of definitions had been placed on the Sector’s agenda as 
the first software-related item was due to the following:  software items require a thorough knowledge and 
understanding of what is meant by Type P and Type U.  He strongly favored the definition proposed by the Software 
Sector in March of 2009 because of its clarity and sentence structure. 

Mr. Andy Gell, Foss North America, was concerned about the definition for Type U devices (see part b of the 
definition above) possibly precluding any instrument that consists of a black box that requires a personal computer 
(PC) to be sitting next to it.  In this case, the black box will not function without a PC being connected to it.  
Proprietary software loaded into a generic PC controls all the functions of the black box and calculates the results 
which can be displayed on the PC, stored on the PC, and printed on a generic printer attached to the PC.  Because 
the PC was a generic PC capable of functioning as a regular PC, it appeared to the Sector that this would be a Type 
U device requiring the proprietary software to meet the general code requirements for Type U software.  However,  
the system consisting of PC+software and black box would have to meet the requirements of the appropriate grain 
analyzer code.  The Sector wondered if a single CC could be issued for this system.  No decision was reached on 
this question. 
 
Conclusion: The Sector reached a consensus that, at this point, the Software Sector’s March 2009 definition was 
preferred over the definition that appeared as Item 310-2 in the S&T Committee Report for the 94th

 
 Annual Meeting. 

Jim Truex, NTEP Administrator, recommended that the Sector’s decision be forwarded to the Software Sector and 
to the S&T Committee. 
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4.b  Item 310-3: G-S.1. Identification. – Software 
 
Background:  Beginning at the October 2007 meeting, the Software Sector discussed the value and merits of 
required markings for software.  After several iterations, the Software Sector developed a table to reflect their 
positions.  This table was submitted to NCWM S&T Committee and was assigned Developing status in 2008. 
However, the Software Sector did not include a recommendation on how to incorporate the proposal into existing 
G-S.1. and G-S.1.1. language.  In particular, WMD was concerned about properly addressing the various existing 
requirements and multiple non-retroactive dates.   
  
Prior to the NCWM 2009 Interim Meeting, NIST WMD commented on S&T Item 310-3, and presented an alternate 
proposal with significant modifications, which were included in the Interim Meeting Agenda background for the 
item (see 2009 Pub 15 for more details).  The WMD proposal was subsequently accepted by the S&T Committee as 
Information Item 310-3 in the Committee Reports for the 94th

 

 Annual Meeting of the NCWM.  The WMD proposal 
is reproduced below: 

G-S.1.  Identification. – For the purposes of identification, all equipment, except weights and separate 
parts necessary to the measurement process but not having any metrological effect and manufactured on 
or after January 1, 201X, shall be clearly marked as specified in Table G-S.1. Identification and 
explained in the accompanying notes in Table G-S.1. Notes: 

 
All equipment, except weights and separate parts necessary to the measurement process but not having any 
metrological effect and manufactured prior to January 1, 201X, shall be clearly and permanently marked for 
the purposes of identification with the following information: 

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

(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These terms may 
be followed by the word “Number” or an abbreviation of that word.  The abbreviation for the word 
“Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.).  The abbreviation for the 
word “Model” shall be “Mod” or “Mod.”  Prefix lettering may be initial capitals, all capitals, or all 
lowercase. 
[Nonretroactive as of January 1, 2003] 
(Added 2000) (Amended 2001) 

 
(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 

Type U (not-built-for-purpose) software-based devices; 
[Nonretroactive as of January 1, 1968] 
(Amended 2003 and 201X) 
 
(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies the 

number as the required serial number. 
[Nonretroactive as of January 1, 1986] 
 

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and abbreviations 
for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, Ser. No., and 
S. No.). 
[Nonretroactive as of January 1, 2001] 

 
(d) the current software version or revision identifier for Type U (not-built-for-purpose) software-based 

devices; 
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 201X) 
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(1) The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that 
clearly identifies the number as the required version or revision. 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 
 

(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.”  Abbreviations for the word “Revision” shall, as a minimum, begin 
with the letter “R” and may be followed by the word “Number.”  The abbreviation for the word 
“Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 

 
(e) an NTEP Certificate of Conformance (CC) number or a corresponding CC Addendum Number for devices 

that have a CC.  The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms 
“NTEP CC,” “CC,” or “Approval.”  These terms may be followed by the word “Number” or an 
abbreviation of that word.  The abbreviation for the word “Number” shall, as a minimum, begin with the 
letter “N” (e.g., No or No.) 
[Nonretroactive as of January 1, 2003] 

 
The required information shall be so located that it is readily observable without the necessity of the disassembly of 
a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001, 2003, and
 

, 2006, and 201X) 

G-S.1.1.  Location of Marking Information for Type U (Not-Built-For-Purpose), Software-Based Devices. – 
For Type U not-built-for-purpose, software-based
 

 devices manufactured prior to January 1, 201X, either: 

(a) The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently marked or 
continuously displayed on the device; or 

 
(b) The Certificate of Conformance (CC) Number shall be: 
 

(1) permanently marked on the device; 
 
(2) continuously displayed; or 
 
(3) accessible through an easily recognized menu and, if necessary, a submenu.  Examples of menu 

and submenu identification include, but are not limited to, “Help,” “System Identification,” 
“G-S.1. Identification,” or “Weights and Measures Identification.” 

 
Note:  For (b), clear instructions for accessing the information required in G-S.1.(a), (b), and (d) shall be 
listed on the CC, including information necessary to identify that the software in the device is the same type 
that was evaluated. 

[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2006 and 201X) 
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Table G-S.1. Identification 
for Devices Manufactured on or after January 1, 201X 

(For applicable notes, see Table G-S.1. Notes on Identification) 

Required Marking 

Full Mechanical 
Devices and 
Separable 

Mechanical 
Elements 

Type P Electronic Devices 
and Separable Elements 

Type U Electronic Devices 
and Separable Elements 

Name, initials, or 
trademark of the 
manufacturer or CC holder 

Hard-Marked Hard-Marked or 
Continuously Displayed 

Hard-Marked, 
Continuously Displayed, or 

Via Menu (display) or 
Print Option (8) 

Model identification 
information that positively 
identifies the pattern or 
design of the device (1) 

Hard-Marked Hard-Marked or 
Continuously Displayed 

Hard-Marked, 
Continuously Displayed, or 

Via Menu (display) or 
Print Option (8) 

Non-repetitive serial 
number (2) Hard-Marked Hard-Marked or 

Continuously Displayed Not Acceptable 

Software version or revision 
(3) Not Applicable 

Hard Marked (5), 
Continuously Displayed, or 

by Command (operator action) 
(6) 

Continuously Displayed or 
Via Menu (display) or 

Print Option (8) 

Certificate of Conformance 
number or corresponding 
CC Addendum (4) 

Hard-Marked Hard-Marked 
or Continuously Displayed 

Hard-Marked (7) or 
Continuously Displayed 

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

(Added 201X) 
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Table G-S.1. Notes on Identification 
For Devices Manufactured on or after January 1, 201X 

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

No.). 
- The abbreviation for the word “Model” shall be “Mod” or “Mod.”  Prefix lettering may be initial 

capitals, all capitals, or all lowercase. 
 

2. Except for equipment with no moving or electronic parts, the serial number shall be prefaced by words, 
an abbreviation, or a symbol, that clearly identifies the number as the required serial number. 
- Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 

abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, 
Ser. No., and S. No.). 

 
3. Metrologically significant software shall be clearly identified with the software version.  The 

identification may consist of more than one part but one part shall be dedicated to the metrologically 
significant portion. 
- The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that 

clearly identifies the number as the required version or revision. 
- Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 

followed by the word “Number.” 
- Abbreviations for the word “Revision” shall, as a minimum, begin with the letter “R” and may be 

followed by the word “Number.” 
- The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 

No.). 
 

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

No.). 
 

5. If the manufacturer declares that the primary sensing element “software” is integral, has no end user 
interface and no print capability, the version/revision shall be hard-marked on the device.  Example:  
Primary sensing element may be Positive Displacement (P.D.) meter with integral correction, digital load 
cell (only for reference, not limiting). 

 
6. Information on how to obtain the Version/Revision shall be included on the NTEP CC. 
 
7. Hard-marking of the CC Number is permitted if no means of displaying this information is available. 
 
8. Information on how to obtain the name, initials, or trademark of the manufacturer or CC holder, model 

designation, and software version/revision information shall be included on the NTEP CC. 

(Added 201X) 
 
At the Software Sector’s March 2009 meeting, several members were of the opinion that the perceived scope of their 
original proposal had been extended by the modifications proposed by WMD and had actually made the Sector’s 
intent less clear.  The Sector Chairman proposed revisiting the current text of G-S.1. to determine exactly what 
changes would be required to reflect the Sector’s position.  It was also noted that there was some validity to the 
SMA argument that there is no justification for differentiation of marking requirements based on device type P or U. 
After additional lengthy discussions, the following modified versions of G-S.1./G-S.1.1 were drafted.  Although the 
Sector believed that a table was now unnecessary, they also suggested what the table should look like if one was 
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desired. They also pointed out that the second table of notes, as proposed by WMD, was now redundant as the notes 
were incorporated in their suggested table. 
 
The Software Sector’s March 2009 proposal is shown below:  
  

G-S.1.  Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect and manufactured after January 1, 201X, shall be clearly and 
permanently marked for the purposes of identification with the following information: 
 

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

 
(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These 

terms may be followed by the word “Number” or an abbreviation of that word.  The 
abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 
No.).  The abbreviation for the word “Model” shall be “Mod” or “Mod.”  Prefix lettering may 
be initial capitals, all capitals, or all lower case. 

 [Nonretroactive as of January 1, 2003] 
 (Added 2000) (Amended 2001) 

 
(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts 

and software that is not part of a Type P (built-for-purpose) device; 
 [Nonretroactive as of January 1, 1968] 
 (Amended 2003 and 201X) 
 

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

 [Nonretroactive as of January 1, 1986] 
 

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, 
SN, Ser. No., and S. No.). 

 [Nonretroactive as of January 1, 2001] 
 
(d) the current software version or revision identifier for software-based electronic devices; 
 [Nonretroactive as of January 1, 2004] 
 (Added 2003)(Amended 201X) 
 

(1) The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that 
clearly identifies the number as the required version or revision. 

 [Nonretroactive as of January 1, 2007] 
 (Added 2006) 
 
(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 

followed by the word “Number.”  Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.”  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). 

  [Nonretroactive as of January 1, 2007] 
 (Added 2006) 

 
(e) an NTEP Certificate of Conformance (CC) number or a corresponding CC Addendum Number for 

devices that have a CC.  The CC Number or a corresponding CC Addendum Number shall be 
prefaced by the terms “NTEP CC,” “CC,” or “Approval.”  These terms may be followed by the word 
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“Number” or an abbreviation of that word.  The abbreviation for the word “Number” shall, as a 
minimum, begin with the letter “N” (e.g., No or No.). 
[Nonretroactive as of January 1, 2003] 

 
The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001, 2003, and 2006) 

 
G-S.1.1.   Method of Marking Information for  all Software-Based Devices. – For devices manufactured after 
January 1, 201X, either: 
 

(a) The required information in G-S.1 Identification. shall be permanently marked or continuously 
displayed on the device; or 

 
(b) The Certificate of Conformance (CC) Number shall be: 
 

(1) permanently marked on the device; 
 

(2) continuously displayed; or 
 

(3) accessible through an easily recognized menu and, if necessary, a submenu.  Examples of menu 
and submenu identification include, but are not limited to, “Help,” “System Identification,” 
“G-S.1. Identification,” or “Weights and Measures Identification.” 

 
Note:  For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be 
listed on the CC, including information necessary to identify that the software in the device is the same type 
that was evaluated. 

[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2006 and 201X) 
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Table G-S.1. Identification 
for Devices Manufactured on or after January 1, 201X 

Required Marking 
Full Mechanical 

Devices and Separable 
Mechanical Elements 

Electronic Devices, 
Software Based 

Manufacturer or CC holder 
ID Hard-Marked 

Hard-Marked, Continuously 
Displayed, Via Menu (display) or  

by command (operator action) 

Model identification  Hard-Marked 
Hard-Marked, Continuously 

Displayed, Via Menu (display) or  
by command (operator action) 

Serial number  Hard-Marked Hard-Marked, Continuously 
Displayed1 

Metrologically Significant 
Software version  Not Applicable 

Continuously Displayed,  
Via Menu (display) or  

by command (operator action)2 

Certificate of Conformance 
number  Hard-Marked 

Hard-Marked, Continuously 
Displayed, Via Menu (display) or  
by command (operator action)3 

1

 
Type ‘U’ devices need not have a non-repetitive serial number. 

2

 

If the manufacturer declares that the primary sensing element “software” is integral, has no 
end user interface and no print capability, the version/revision shall be hard-marked on the 
device.  Example:  Primary sensing element may be Positive Displacement (P.D.) meter with 
integral correction, digital load cell (only for reference, not limiting). 

3If the Certificate of Conformance number is to be displayed via menu and/or submenu, the 
means of access must be easily recognizable. In addition, instructions on how to obtain the 
remaining required information not hard-marked or continuously displayed shall be included 
on the NTEP CC. 

 
Discussion/Conclusion: All GMMs and NIR Grain Analyzers currently holding active CCs are of Type P.  For 
these devices it would appear that the requirement for marking the Software Version/Revision of the metrologically 
significant portion would be the only change required to comply with the proposed marking for Type P devices.   
 
The Grain Analyzer Sector’s Co-Technical Advisor suggested that the Software Sector’s March 2009 proposal does 
not address the WMD’s concerns regarding addressing various existing requirements and multiple non-retroactive 
dates.  In the Software Sector’s proposal, both G-S.1. Identification and G-S.1.1. Method of Marking Information 
for all Software-Based Devices include a statement indicating that the following subparagraphs apply to equipment 
“manufactured after January 1, 201X” implying that G-S.1. and G-S.1.1 do NOT apply to equipment 
manufactured prior to that date.  However, the subparagraphs indicate added, amended, and non-retroactive dates 
ranging from 1968 to 2007.  The Software Sector’s proposal is unclear as to which, if any paragraphs/subparagraphs 
apply to equipment manufactured prior to 201X.  The NIST WMD proposal clearly indicates which requirements 
are applicable to devices manufactured before January 1, 201X, and which are applicable to devices manufactured 
after January 1, 201X. 
 
The Sector was in general agreement that the NIST WMD proposal was less confusing from an enforcement point of 
view. 
 



NTEP 2010 Interim Report 
Appendix A – NTETC Grain Analyzer Sector  

 NTEP - A13 

4.c Identification of Certified Software 
 
Background:  The Software Sector’s work on this item originated as an attempt to answer the question, “How does 
the field inspector know that the software running in the device is the same software that was evaluated and 
approved by the lab.”  The Software Sector is developing language to be added to HB 44 that will include 
requirements similar to those developed by OIML.  The initial draft of the Software Sector’s proposed language (for 
G-S.1.1. Location of Marking Information for Not-Built-for-Purpose, Software-Based Devices) is shown below:  
 

Identification of Certified Software: 
 
Software-based electronic devices shall be designed such that the metrologically significant software is 
clearly identified. The identification of the software shall be inextricably linked to the software itself.  
• Unique identifier must be displayable/printable on command or during operation, etc. (marking 

req’t in addition)  
• At a minimum, a version/revision indication (1.02.09, rev 3.0 a, etc). Could also consist of/contain 

checksum, etc (crc32, for example) 
 

Discussion:  All GMMs and NIR Grain Analyzers currently holding active CCs are of Type P.  The metrologically 
significant, or legally relevant, software elements of these devices can be classified as either “Fixed” or “Other” as 
shown below:  
 
 Fixed: 

• Main program 
• Associated subroutines 
• Type specific parameter tables (set by the manufacturer) 

 
Other: 

• Device specific parameter tables (set by the manufacturer or a competent service representative) 
• Site specific parameter tables (set by user and verified by field inspection) 
• Individual Grain Calibrations (periodically changed, frequently by user; verified by field inspection.) 

      
In order for software to have a unique identifier that is “inextricably linked to the software itself” the software must 
be Fixed so that any change made after certification is reflected by a change in the unique identifier.  Alternate 
methods may have to be found to identify the versions of the software elements classified as Other.  
 
For Grain calibrations, the requirements for version identification are specified in existing HB 44 code.  Grain 
calibrations are individually identified and are required to be self-checking against data corruption or alteration (see 
HB 44, §5.56.(a) paragraphs S.2.4.1.  Calibration Version and S.2.4.2. Calibration Corruption and HB 44, 
§5.57. paragraphs S.2.5.2. Calibration Version and S.2.5.3. Calibration Corruption)  
 
Site specific parameters and device specific parameter tables (e.g., any tables or parameters residing in software to 
normalize the response of like instruments) currently are not required to be identified by version, but existing code 
requires these to be secured by a physical seal or an audit trail.   
 
Dr. Richard Pierce, GIPSA (the NTEP Participating Laboratory for Grain Analyzers), wondered if there might be a 
problem with the way GMM CCs have been handled in the past.  The example he cited was related to GMMs that 
also have test weight per bushel (TW) capability.  Such devices have an extra sensor to determine if there is 
adequate sample in the hopper for a TW measurement.  Presently, a GMM without TW capability and the same 
model with TW capability are both covered under the same CC.  In some cases, they have the same instrument 
identifier.  If they should happen to use two different software versions with different identifiers, it could be very 
difficult if all the different options have to be tracked.  Many different CCs might be required for the same basic 
instrument. 
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The Sector Co-Technical Advisor did not think that separate CCs would be required.  If the software had different 
identifiers, they could all be listed on the same CC with a description of which one was applicable to the basic 
instrument and which one was applicable to the version with TW capability. 
 
Mr. Jim Truex, NTEP Administrator, reported that this was already being done on CCs for point of sale systems.  
NCR offers multiple software versions on the same device. 
 
Dr. Charles Hurburgh, Iowa State University, remarked that device specific and site specific parameters for NIR 
Analyzers will become much more complicated than slope and bias.  Eight to ten different algorithms, some very 
complex and some with virtual coefficients, are now available to adjust one instrument to match another.  He was of 
the opinion that getting locked in as to what is Fixed could create problems.  When asked if all the algorithms would 
behave the same over the operating temperature range his reply was, “Absolutely not!”  It was pointed out that each 
algorithm would have to be evaluated separately to convince the NTEP lab that these device specific algorithms do 
not affect the operating characteristics of the device (temperature range, etc.). 
 
It was later proposed that if these algorithms were calibration specific and the manufacturer could demonstrate that 
they would be invoked/applied only to non-NTEP grains or non-NTEP constituents, they would not have to be 
evaluated.  
 
When the discussion returned to the subject of alternate ways to handle device specific parameters, Dr. Pierce 
suggested that if you standardize an instrument at the factory and have Device Specific adjustments (as opposed to 
type specific adjustments), a checksum could be used to protect those specific adjustments against corruption in the 
same manner that grain calibrations are protected.  Although individual instruments would all have different 
standardizing packages, as long as those do not change, unless service is performed) the need to assign a version to 
those adjustments seems unnecessary. 
 
Mr. Ole Rasmussen proposed defining actual code as the actual compiled machine code that is changed by re-
compiling source code. Then, what is actual code can be separated from those parameters that are tracked by audit 
trail, parameters which could be user definable or service changeable.  Code is not re-compiled when simply making 
an adjustment to that device. 
 
Expanding on Dr. Pierce and Mr. Rasmussen’s suggestions, the Sector Technical Advisor outlined how these 
parameters might be protected.  Put service/standardization parameters in a module/table/file that contains all the 
adjustment parameters plus a stored checksum for that instrument’s unique set of parameter values.  At instrument 
start-up, the main program calculates a checksum based on that unique set of parameter values and compares it with 
the stored checksum.  If they do not match, the instrument cannot proceed further and it displays an error 
code/message.  To save audit trail memory space, he proposed that the individual corrupted parameter values not be 
logged in the audit trail. It would be sufficient to log only the error or error code for the type of error (e.g., corrupted 
standardization parameters). 
 
The discussion moved to what the software identification might look like and how changes might be tracked.   
 
Several members suggested that the software version might look like: 
 

3.yy.xx  where 3 is the version that was originally evaluated, yy are metrologically significant changes 
that are compatible with older instruments running other 3.yy.xx versions, and xx can be any 
sequentially issued change that does not need new approval, a non-metrologically significant 
change.  Typically, yy versions do not require re-testing, but will require notifying the NTEP 
lab.  A revised CC may or may not be required.  

 
4.yy.xx where 4 is incompatible with older versions of the instruments in the field and cannot be used 

in instruments of that type manufactured prior to a given serial number or manufacturing date.  
A revised or new CC will be required.  If a revised CC is issued, the revised CC must list the 
various older revisions and the range of serial numbers on which they can be used. 
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Mr. Jim Truex remarked on the importance of software having to be identified and that the identification is going to 
have to be available to the inspector. 
 
The discussion shifted to what “inextricably linked” means; how much security is required to guarantee that the 
displayed software identification number has the actual approved software behind it?  Is it sufficient to embed the 
version number in the fixed portion of the code (before it is compiled) and to include in the code a routine for 
displaying that number upon command, or must the version number be scrambled or otherwise hashed before being 
embedded in the fixed portion of the code?  These questions were not answered. 
 
Dr. Pierce commented that he does not see GIPSA with a software engineer in the NTEP lab examining the 
software, or the NTEP lab sending the device elsewhere for the software to be examined. 
 
Mr. Truex replied, “We’re not going to have software engineers, but we will be requesting information from 
manufacturers about their software.”  (See the following agenda item.)   
 
4.d Software Protection/Security 
 
Background:  The Software Sector derived a trial Publication 14 checklist based on the OIML checklist to verify 
that the software adequately protected against fraudulent modification as well as accidental or unintentional changes.  
The checklist has been distributed to current NTEP labs for use on a trial basis for new type approval applications. 
 
 

Devices with embedded software TYPE P (aka built-for-purpose)  

 Declaration of the manufacturer that the software is used in a fixed 
hardware and software environment, and 

Yes  No  N/A  

 cannot be modified or uploaded by any means after securing/verification Yes  No  N/A  
 Note: It is acceptable to break the “seal” and load new software, audit trail 

is also a sufficient seal. 
 

 The software documentation contains:  
  description of the (all) metrologically significant functions  

OIML states that there shall be no undocumented functions 
Yes  No  N/A  

  description of the securing means (evidence of an intervention) Yes  No  N/A  
  software identification Yes  No  N/A  
  description how to check the actual software identification Yes  No  N/A  
 The software identification is:  
  clearly assigned to the metrologically significant software and 

functions 
Yes  No  N/A  

  provided by the device as documented Yes  No  N/A  
Personal computers, instruments with PC components, and other instruments, 
devices, modules, and elements with programmable or loadable metrologically 
significant software TYPE U (aka not built-for-purpose) 

 

 The metrologically significant software is:  

  documented with all relevant (see below for list of documents) 
information 

Yes  No  N/A  

  protected against accidental or intentional changes Yes  No  N/A  

 
Evidence of intervention (such as, changes, uploads, circumvention) is 
available until the next verification/inspection (e.g., physical seal, 
Checksum, CRC, audit trail, etc. means of security) 

Yes  No  N/A  
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Software with closed shell (no access to the operating system and/or programs 
possible for the user)  

 
Check whether there is a complete set of commands (e.g., function keys or 
commands via external interfaces) supplied and accompanied by short 
descriptions 

Yes  No  N/A  

 Check whether the manufacturer has submitted a written declaration of the 
completeness of the set of commands 

Yes  No  N/A  

Operating system and/or program(s) accessible for the user:  

 
Check whether a checksum or equivalent signature is generated over the 
machine code of the metrologically significant software (program 
module(s) subject to legal control W&M jurisdiction and type-specific 
parameters) 

Yes  No  N/A  

 
Check whether the metrologically significant software will detect and act 
upon any unauthorized alteration of the metrologically significant software 
using simple software tools (e.g., text editor) 

Yes  No  N/A  

Software interface(s)  
 Verify the manufacturer has documented:  

  the program modules of the metrologically significant software are 
defined and separated 

Yes  No  N/A  

  the protective software interface itself is part of the metrologically 
significant software 

Yes  No  N/A  

  the functions of the metrologically significant software that can be 
accessed via the protective software interface  

Yes  No  N/A  

  the parameters that may be exchanged via the protective software 
interface are defined 

Yes  No  N/A  

  the description of the functions and parameters are conclusive and 
complete 

Yes  No  N/A  

  there are software interface instructions for the third party (external) 
application programmer 

Yes  No  N/A  

 
Discussion:  It was pointed out that the draft checklist should have been distributed to manufacturers rather than 
NTEP labs.  The checklist relates to information that the manufacturer might be asked to submit to the NTEP lab 
with a new application for evaluation.  Grain Analyzer Sector members were asked to see what might be involved in 
supplying the requested information.  There was no further discussion of this item.  
 
4.e Software Maintenance and Reconfiguration 
Background:  The Software Sector has followed the lead of OIML in defining two procedures used to check 
software updates for authenticity and integrity and has agreed upon the following language:  
 

Verified Update:  A verified update is the process of installing new software where the security is broken and 
the device must be re-verified.  Checking for authenticity and integrity is the responsibility of the owner/user.  
 
Traced Update:  A traced update is the process of installing new software where the software is automatically 
checked for authenticity and integrity, and the update is recorded in a software update log or audit trail. 
 

The Software Sector has worked on language for defining the requirements for a traced update.  Their draft 
specifies, “For a traced update, an event logger is required . . ..” The draft goes on to say that the use of a Category 3 
audit trail is acceptable for the software update logger.  The requirements the Software Sector has proposed for 
Category 3 audit trails are quite similar to the requirements for Category 3 audit trails in the GMM and NIR sections 
of HB 44 and Publication 14.     
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The Software Sector also proposed the addition of new text to the General Code section of HB 44: 
 

G-S.9.  Metrologically Significant Software Updates. – The updating of metrologically significant software 
shall be considered a sealable event. Metrologically significant software that does not conform to the approved 
type is not allowed for use.  
 

The NTEP Administrator was of the opinion that the proposed G-S.9. was unnecessary, because G-S.8. already 
requires that any changes that affect metrological function are sealable.  The Software Sector felt that the explicit 
language proposed for G-S.9. is clearer than any implied requirement in G-S.8.  The Software Sector decided to ask 
for clarification/interpretation from the S&T Committee. 
 
Discussion:  OIML D 31:2008 (E) includes flow charts illustrating the implementation of traced and verified 
updates (reproduced at the end of this agenda item).  The Sector questioned the need for a definition of traced 
update.  The traced update was probably intended to cover cases in Europe where the National Body controls a 
network of devices and wants to update all the devices simultaneously from a central location.  Denmark and France 
do this with NIR Grain Analyzers.  It is unlikely that a traced update would be used in the United States for Gain 
Analyzers that fall under state W&M jurisdiction.  Verification would still be required by state inspectors. 
 
Mr. Ole Rasmussen, Foss North America, commented on the OIML diagram for traced update, comparing it to the 
situation where a device in the field has calibrations and much of the device’s specific information on a memory 
stick.  It is possible to go to the company’s website, download all the necessary new calibrations and information on 
the memory stick, and plug it back into the device.  The downloaded information is serial number specific for that 
device.  The user license is checked, and all the information is checked for integrity and authenticity.  Because there 
is no person at place to verify it he believed that this is essentially a traced update.  
 
When asked whether information about the update was recorded to the audit trail, Mr. Rasmussen explained that it 
depended on how that was defined.  The information is all on the server.  That could be called an audit trail; it just 
does not reside on the device. 
 
The Sector Co-Technical Advisor maintained that this example involves a Type P device, and that this update falls 
under the category of a verified update the same as if software was being downloaded (whether over a high-speed 
data link, a thumb drive, or from a local or remote PC, etc.), and, therefore, would have to meet the security 
requirements for a Type P device.  It would be up to the local authority to verify that the downloaded version of 
software agrees with what’s on the CC. 
  
Dr. Pierce added that in this case, the user has no control over the process as he is simply moving the memory stick 
from the computer to the instrument.  This says,in essence, that the manufacturer is installing the updates. 
 
Verification is defined as a procedure, other than type approval, that includes the examination and marking and/or 
issuing of a verification certificate that ascertains and confirms that the measuring instrument complies with the 
statutory requirements.  This means that the local authority (the state) confirms that the device meets the applicable 
requirements of HB44 and conforms to the CC.  
 
In the OIML flow chart for verified update, the three boxes titled:  “(Subsequent) verification by a person at place”; 
“Is verification successful?”; and “Apply verification mark” are decisions/operations that would be made by state 
W&M personnel.  
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Software Update Procedure – from OIML D 31:2008 (E) 
 

Notes: 
(1) In the case of a Traced Update updating is separated into two steps: “loading” and 

“installing/activating.” This implies that the software is temporarily stored after loading without being 
activated because it must be possible to discard the loaded software and revert to the old version, if the 
checks fail. 

(2)  In the case of a Verified Update, the software may also be loaded and temporarily stored before 
installation but, depending on the technical solution, loading and installation may also be accomplished 
in one step. 

(3)  Here, only failure of the verification due to the software update is considered. Failure due to other 
reasons does not require re-loading and re-installing of the software symbolized by the NO-branch. 

 
5. Report on New GIPSA/NIST Interagency Agreement for 2010 – 2014 
 
The present five year Interagency Agreement that provides funding for the Grain Moisture Meter On-going 
Calibration Program (OCP) expires at the end of the Federal Government’s Fiscal Year 2009 (September 30, 2009).  
Under the proposed terms of the new agreement NIST and GIPSA each contribute one-third the cost of the program 
subject to an annual maximum of $30,000 each.  The balance of costs is borne by manufacturers and is dependent on 
the number of meter models in the NTEP pool according to a fee schedule (see table below).  Ms. Diane Lee, 
NIST/WMD, reported that NIST’s legal office has been reviewing the Interagency Agreement.  She anticipated 
receiving their approval by early 2010 after which the Agreement would be forwarded to GIPSA for the appropriate 
signatures. 
 
Dr. Rich Pierce, GIPSA, indicated that the fee schedule remains as shown in the table below.  It appears that five 
meters will be in the plan at a cost to each manufacturer of $6000 per meter type, per year.  If another meter type 
increases the number of meters to six, the cost to each manufacturer will increase to $8750 per meter type per year. 
 
 Explanation of columns in the Fee Schedule table: 
 

Column Explanation (or formula for calculating) 

(1) Total Meters 
The number of meter types (including the Official GIPSA meter) that will 
share in the NTEP calibration costs. 

(2) Total Meters in NTEP Pool 
The number of meter types other than the Official meter that will share in 
the NTEP calibration costs.  

(3) Cost per Pool Meter The cost associated with each pool meter in the program. 

(4) Total Program Cost 
A per meter type cost of $22,500 times the number of NTEP "pool" 
meters. 

(5) NIST Contribution One-third the total program cost up to a maximum of $30,000. 
(6) GIPSA Contribution One-third the total program cost up to a maximum of $30,000. 
(7) Manufacturers Contributions  
(total funding from manufacturers) Total Program Cost minus NIST Contribution minus GIPSA Contribution. 

(8) Cost per Meter Type 
Manufacturers' Contributions divided by Total Meters (including the 
Official meter). 
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Proposed NTEP On-going Calibration Program Fee Schedule 

For Year 2010 to 2014 
(1) 

TotalMeters 
(includingofficial

meter) 

(2) 
Meters 

In NTEP 
Pool 

(3) 
Cost Per 

Pool 
Meter 

(4) 
TotalPro

gram 
Cost 

Funding Contribution From Participants 
 

(5) 
NIST 

(6) 
GIPSA 

(7) 
Mfg’s 
(total 

funding 
from 

mfg’s) 

(8) 
Cost Per 

Meter Type 

2 1 22,500 22,500 7,500 7,500 7,500 3,750 

3 2 22,500 45,000 15,000 15,000 15,000 5,000 

4 3 22,500 67,500 22,500 22,500 22,500 5,625 

5 4 22,500 90,000 30,000 30,000 30,000 6,000 

6 5 22,500 112,500 30,000 30,000 52,500 8,750 

7 6 22,500 135,000 30,000 30,000 75,000 10,715 

8 7 22,500 157,500 30,000 30,000 97,500 12,185 

9 8 22,500 180,000 30,000 30,000 120,000 13,335 

 
6. Report on OIML TC 17/SC 1 R 59 “Moisture Meters for Cereal Grains and Oilseeds” 
 
Background:  This item was included on the Sector’s agenda to provide a summary of the activities of OIML 
TC 17/SC 1.  In October 2008, the Secretariat of TC 17/SC 1 was jointly allocated to China and the United States.  
The Co-Secretariats (China and the United States) are working closely with an IWG to revise OIML R 59 “Moisture 
meters for cereal grains and oilseeds.”  The 5 CD of OIML R 59, revised to comply with OIML’s Guide Format for 
OIML Recommendations and to incorporate tests for the recommended disturbances of OIML D 11 General 
Requirements for Electronic Measuring Instruments, was distributed to the U.S. National Working Group 
(USNWG) in March 2009 with a request for comments by May 21, 2009.  The changes to R 59 5 CD are 
summarized below: 
 

• Extensive reformatting to comply with OIML’s Guide Format for OIML Recommendations, OIML B 6-2, 
Directives for Technical Work – Part 2, and the April 2008 OIML Secretariat training. 

• Changes to address the comments received to 4 CD. 
• Changes to the MPE tables. 
• Added requirements for software. 
• Added OIML D11 tests. 
• Added test report section - B. 
• Added new Section 3, Description of instruments. 
• Added definitions.  
• Revised the bibliography section. 
• Explanatory notes includes a history of the TC 17/SC 1 meetings and committee draft revisions. 
• Added cross reference table of OIML R 59 5 CD and OIML Directives for Technical Work 
• Added cross reference table of OIML R 59 5 CD and OIML D 11 
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Discussion:  Ms. Diane Lee, NIST/WMD, reported that she had received approximately 170 comments from 
10 countries.  The next version, R 59 CD 6, will be sent out for a vote.  She asked the Sector to discuss the 
OIML D 11 tests that are included in R 59, and if some of the tests are not appropriate for moisture meters, provide 
technical reason as to why they should not be included.  She explained that this may be the last opportunity to 
provide comments, because the next step for this draft recommendation will be voting for its acceptance as an 
approved OIML Recommendation.  Special attention should be paid to the .disturbance tests from OIML D 11. 
 
 
The following table lists the tests in question and shows where their test procedures are located in 5 CD of R 59. 
 

Immunity tests of IEC 61326 
and/or 

Recommended Disturbances in OIML D 11 

Test Procedure Section 
(As appropriate, severity levels are included 

in test procedures, Annex A) 
Sand and Dust A.4.1 
Short time power reduction A.4.2 
Bursts A.4.3 
Radiated radiofrequency, 
electromagnetic susceptibility 

A.4.4 

Conducted radiofrequency fields A.4.5 
Electrostatic discharges A.4.6 
Mechanical shock A.4.7 

 
Ms. Cassie Eigenmann, DICKEY-john Corporation, expressed concern over the inclusion of the sand and dust test.  
She was of the opinion that grain moisture meters (GMMs) are not located in areas subject to the sand and dust 
concentrations that they would be exposed to under the conditions described in D 11, citing paragraph 8.2.4 Sand 
and Dust from OIML D 11: 
 

This test is mainly applicable for instruments or parts of instruments typically being used in dusty 
warehouses and in the building industry (for instance production of concrete) or, in some climatic 
regions, in the open air. Therefore, it is advised to prescribe test 10.5 in the relevant Recommendation 
only for those measuring instruments that can be expected to be typically used under sandy/dusty 
conditions (refer to 4.4). 
 
(Note: D 11 4.4 shown below for reference) 
4.4 Some of the tests described in this Document may be relevant only for specific kinds of 
instruments. Therefore, a test should be included for a particular kind of instrument only if that 
instrument is likely to be significantly influenced by the test, under the instrument’s specified 
operating conditions. 

 
The Sector’s Co-Technical Advisor noted that D 11 gives only a vague description of how the test is to be 
performed:  A brief description of the test in D 11 Section 10.5 states:  
 

The test consists of exposure to cyclic temperature variation between 30 °C and 65 °C, maintaining the 
following conditions: 
 

• Relative humidity: less than 25 % 
• Air velocity: 3 m/s 
• Particle concentration: 5 g/m
• Composition of the particles: as specified in 3.2.1 of IEC 60512-11-8 [17] 

3 

 
He questioned the severity of the test with regard to the concentration of 5 grams per cubic meter. 
 
Mr. Dave Krejci, Grain Elevator & Processing Society (GEAPS), remarked that 5 grams per cubic meter seems 
excessively dusty, and that he couldn’t imagine people operating a meter in those conditions without wearing a 
respirator. Table Z-1, Limits for Air Contaminants, in OSHA Regulation 29CFR1910-1000 originally set grain dust 
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limits of no more than 10 milligrams per cubic meter for wheat, barley, and oats grain dust and 15 milligrams per 
cubic meter for other grains.  Those limits were set aside by a court challenge, because they were based on limits 
established by the American Conference of Governmental Industrial Hygienists (ACGIH) without sufficient 
scientific basis.  Table Z-1 in the current issue of 29CFR1910-1000 lists a limit of 10 milligrams per cubic meter for 
particulates not otherwise regulated (PNOR).  Grain dust falls under that category.  He believed that an argument 
could be made that people operating GMMs are not wearing respirators so the instruments are not being exposed to 
dust concentrations anywhere near 5 grams per cubic meter.   
 
In addition, he pointed out that if a GMM was expected to operate in an atmosphere of 5 grams per cubic meter, it 
would be required to have a dust-tight or weather-tight enclosure.  There is nothing in R 59 requiring a dust-tight or 
weather-tight enclosure, so it seems illogical to require a sand and dust test.  In the United States, if a GMM was 
being operated in the sand and dust environment tested for, it would be a violation of the electrical codes for 
hazardous locations unless the enclosure was a NEMA9 or the GMM was intrinsically safe (which they are not). 
 
One Sector member asked if a case could be made for retaining the sand and dust test on the basis of accelerated 
testing for an operating environment with a low level of dust (below 10 mg/m3

  

) that is allowed to accumulate over a 
long period of time.  Sector members were quick to respond that there are user requirements that specify that 
instruments are to be maintained in good working condition, so there should be no large accumulation.  Others also 
pointed out that user manuals typically specify the installation conditions such as, “Avoid a hazardous (classified) 
location as defined in Article 500 of the NFPA Handbook of the National Electrical Code,” and “Choose a clean 
environment …”   

The Sector agreed that A.4.1 sand and dust should be removed from R59. 
 
Dr. Rich Pierce, GIPSA (the NTEP Participating Laboratory for Grain Analyzers), took issue with the D 11 tests as 
they had been incorporated in R 59 5 CD.  It was his opinion that they are too vague, and do not give sufficient 
details (e.g., what grains are to be used, how many drops, initial conditions, whether the instrument was turned on or 
turned off, etc.)  When D11 tests are incorporated in specific Recommendations, these additional details have to be 
specified.  This detail is needed to assure that when a device is tested in country “B it’s done the same way it was 
done in country “A.” 
 
The Co-technical Advisor called the Sector’s attention to several other shortcomings to 5 CD: 
 

A.4.4 Radiated radio-frequency electromagnetic fields – R 59 should also specify wiring to and 
from the GMM from any and all ports. The paragraph:  
 
The equipment under test is subjected to 20 discrete frequency bands of electromagnetic radiation in 
the frequency range 26 MHz to 1000 MHz, at a field strength of either 10 V/m (for electromagnetic 
environment E1) or 10 V/m (for electromagnetic environment E2) appears to be in conflict with the 
previously described tests. 
 
A.4.5 Conducted radio-frequency fields – This item is missing from Annex B.  R 59 should also 
specify wiring to and from the GMM for any and all ports.  
 
Need to add:   
The difference between the intrinsic error and the error (of indication) measured while the EUT is 
subjected to conducted radio-frequency fields, at the same reference conditions, shall not exceed the 
maximum permissible error in the specified operating range (or significant faults are detected and 
acted upon by means of a checking facility). 
 
A.4.7 Mechanical shock – This item is missing from Annex B. 
 
Need to add: 
The difference between the intrinsic error and the error (of indication) measured after the EUT is 
subjected to mechanical shock, at the same reference conditions, shall not exceed the maximum 
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permissible error in the specified operating range (or significant faults are detected and acted upon by 
means of a checking facility). 

 
Conclusions/Summary:  The Sector agreed that A.4.1 sand and dust should be removed from R 59.  The sand and 
dust concentration specified for that test far exceeds the acceptable level of particulate concentration for human 
health unless an approved respirator (or OSHA approved dust mask) is worn, and it is known that GMM operators 
do not wear respirators. [References:  Table Z-1 Limits for Air Contaminants for PNOR in OSHA Regulation 
29CFR1910-1000.]  
 
The Sector is also concerned that the present wording of the new tests in Annex A is too vague.  They are not 
detailed enough to specify which grains are to be used.  Is it necessary to use all grains for this test?  Can a single 
grain be used?  Can another grain be substituted?  From what moisture range should the test samples be selected?  
Do you drop the sample one time through the instrument or multiple times?  If multiple times, can you average the 
results?  If you have to repeat the tests under several different conditions (as at maybe 20 or more different 
frequencies), is the same grain sample going to be used for each frequency?  By the time D 11 requirements come 
into a Recommendation, the test procedures should be very specific.   
 
The corrections/additions to A.4.4, A.4.5, and A.4.7 detailed above, should be incorporated. Annex B should be 
edited to include references to A.4.5 and A.4.7. 
 
The Sector is of the opinion that CD 5 as it exists today is not ready for a final vote. 
 
7. Report on OIML TC17/SC8 Draft IR “Protein Measuring Instruments for Cereal 

Grain” 
 
Background:  This item was included on the Sector’s agenda to provide a summary of the activities of OIML 
TC 17/SC 8.  A new subcommittee has been formed to study the issues and write a working draft document 
“Measuring instruments for protein determination in grains.”  Australia is the Secretariat for this new subcommittee.  
A TC 17/SC 8 meeting was hosted by NIST in September 2007 to discuss the 2 CD.  Discussions on 2 CD dealt 
mostly with maximum permissible errors (MPEs) and harmonization of the TC 17/SC 8 Recommendation for 
protein with the TC 17/SC 1 Recommendation for moisture.   
 
Discussion:  Ms. Diane Lee reported that she had not received an updated draft Protein Recommendation from 
Australian Secretariat, Dr. Grahame Harvey, so she was not sure what the status is concerning the Protein 
Recommendation.  It has been difficult to follow the version and revisions to the protein document because the 
United States has not received regular updates or lists of comments to the revisions. 
 
Dr. Pierce commented that at the conclusion of the joint meeting of SC 1 and SC 8 in October 2007, the two 
respective documents were closely aligned.  However, the 5 CD of R 59 does not look anything like the version of 
R 59 that came out of the meeting in October 2007.  He speculated that SC 8 was waiting to see what SC 1 comes up 
with before they come out with another draft. 
 
8. Air-Oven Collaborative Study 
 
Background:  NIST-WMD’s laboratory measurement traceability program requires that laboratories participate in 
interlaboratory and other collaborative experiments.  A structured collaborative air oven study was last conducted 
following the 2000 harvest.  Results of that study were reported at the Sector’s August 2001 meeting.  At its August 
2008 meeting, the Sector agreed that a collaborative study was long overdue.  It was also noted that such a study 
addresses the measurement traceability requirements of ISO 17025 General requirements for the competence of 
testing and calibration laboratories.  Mr. Karl Cunningham, Illinois, subsequently agreed that the State of Illinois 
Moisture Meter Laboratory would serve as the pivot laboratory.   
 
Discussion: Mr. Karl Cunningham reported that 14 laboratories participated in this study.  Participants included: 
USDA/GIPSA (as reference laboratory), Arkansas, Colorado, Illinois, Iowa, Maryland, Mississippi, Missouri, North 
Carolina, South Carolina, Wisconsin (corn only), Wyoming, and DICKEY-john.  Perten was sent samples but did 
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not return results.  With the exception of one or two outliers, results were fairly good.  The histograms below show 
the distribution of lab error (participant lab result minus reference lab result) for each of the grain samples.  A more 
detailed analysis of results will be distributed at a later date.  
 
The Sector agreed that when detailed results are distributed, participants should not be identified by name (except 
for USDA/GIPSA.)  Individual participants will be told which laboratory number they were assigned (e.g., you are 
lab #4.) 
 
In response to the question if a collaborative air oven study was something that should be scheduled to happen on a 
regular basis, Mr. Cunningham suggested that every two years might be appropriate. 
 
Dr. Hurburgh, Iowa State University, urged the representatives from the American Oil Chemists Society (AOCS) to 
prepare a proposal so that the collaborative study could be conducted on an on-going basis rather than on an ad hoc 
basis.  He cautioned that the proposal would have to include corn and wheat, as well as soybeans.   
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9. Item 310-1:  G-S.8. Provision for Sealing Electronic Adjustable Components, G-S.8.1. 
Access to Calibration and Configuration Adjustments, and G-S.8.2. Automatic or 
Semi-automatic Calibration Mechanism 

 
Background:  At its 2007 Annual Meeting, the SWMA received a proposal to add requirements to G-S.8. to assure 
that a device could not be sealed in the configuration mode and continue to operate normally.  Such a condition 
could facilitate fraud.  The proposal, as submitted, required that a device continuously indicate when access to the 
set-up mode was not disabled. 
 
At the 2008 Interim Meeting, the S&T Committee reviewed comments received during the open hearing and 
discussed alternate proposals provided by WMD and SMA. At the 2008 Annual Meeting, the WMD suggested that 
the S&T Committee amend the recommendation to address some of the concerns noted by the CWMA, NTEP 
participating laboratories, and WMD since the 2008 Interim Meeting. 
 
During the open hearings at the 2009 Interim Meeting, WMD stated that it had received comments questioning how 
the application of a physical seal, as recommended by the manufacturer and listed on the CC, ensures that the 
calibration and configuration modes are disabled.  What does that presence of the physical seal, pressure sensitive or 
lock and wire, due to the device that disables the calibration and configuration modes? 
 
The S&T Committee agreed with the comments that the proposal is not ready to become a Voting item and 
suggested that further development to the proposal addresses the following concerns: 
 

1. Avoid language that allows the indication of usable metrological values while in the adjustment mode for 
devices that do not have an event logger. 

 
2. Recognize that more than one method of sealing is acceptable on a single device, such as using a lock and 

wire seal, for the mechanical adjustments and an audit trail for electronic adjustments. 
 

3. Recognize that other codes in HB 44 do not have language for device categories and corresponding 
methods of sealing. 

 
4. Require an obvious indication when a device is being adjusted if it is provided with a physical security seal. 

 
5. Clarify that the application of a physical security seal to a specially designed and sealable plate or cover 

that disables external access to the configuration and adjustment mode is not the only method to seal 
adjustable components. 

 
Consequently, the S&T Committee recommended that this item remain Informational. 
 
After the 2009 Interim Meeting, the NIST Technical Advisor developed the following language for further 
development by the regional weights and measures associations, NTETC sectors, and other interested parties with 
the intent that a revised proposal can be forwarded to the S&T Committee for consideration at the 2010 NCWM 
Interim Meeting. 
 

G-S.8.  Provision for Sealing Electronic Adjustable Components. – A device shall be designed with 
provision(s) for:

 

  applying a security seal that must be broken, or for using other approved means of 
providing security (e.g., data change audit trail available at the time of inspection), before any change that 
detrimentally affects the metrological integrity of the device can be made to any electronic mechanism. 

(a) applying a physical security seal that must be broken, or 
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(b) using other approved means of providing security (e.g., data change audit trail available at the time 
of inspection) 

 
before any change that detrimentally affects the metrological integrity of the device can be made to any 
electronic mechanism. 
[Nonretroactive as of January 1, 1990] 
(Amended 201X) 
 
A device may be fitted with an automatic or a semi-automatic calibration mechanism.  This mechanism shall be 
incorporated inside the device.  After sealing, neither the mechanism nor the calibration process shall facilitate 
fraud. 
(Added 1985) (Amended 1989 and 1993) 

 
G-S.8.1.  Multiple Weighing or Measuring Elements that Share a Common Provision for 
Sealing. - (Unchanged) 
 
G-S.8.2.  Multiple Sealing Methods. – Weighing and measuring devices may be approved for use with 
multiple methods for sealing adjustable components such as physical seals for calibration adjustment 
(e.g., load cells, meters, etc.) and event counters or event logger for the configuration parameters 
(e.g., capacity, interval size, octane blend settings, etc.). 
[Nonretroactive as of January 1, 201X] 
(Added 201X) 
 
G S.8.3.  Adjustment Mode Indications. – During the calibration and configuration adjustment mode, 
the device shall: 

 
(a) Not provide metrological indications that can be interpreted, or transmitted into memory, or 

printed while it is in the calibration and/or configuration adjustment mode as a correct 
measurement value, or 

 
(b) Clearly and continuously indicate that it is in the calibration and/or configuration adjustment 

mode, and record such message if capable of printing in this mode. 
Nonretroactive as of January 1, 201X) 
(Added 201X) 

 
Discussion:  The proposed changes to G-S.8. and the proposed language of G-S.8.2. do not appear to affect the 
provisions for sealing GMMs and NIR Grain Analyzers (see HB 44, Section 5.56.(a), paragraph S.2.5.  Provision 
for Sealing and HB 44 Section 5.57., paragraph S.2.6.  Provision for Sealing.)  The requirements of G-S.8.3., 
however, may affect some instruments.  This proposal stipulates that during any adjustment mode, the device must 
either not provide any metrological result that could be interpreted as a correct measurement, or must clearly and 
continuously indicate that it is in the adjustment mode.   
 
In response to a request for feedback from manufacturers on the proposed changes and additions to G-S.8.3, 
Mr. Sean Bauer, Steinlite, described how the SL95 seals a switch that gives access to “adjustment mode”.  A wire 
seal must be broken to slide the switch to “adjustment mode” position.  The device cannot be re-sealed without 
returning the switch to normal “operate” position.  In “operate” position, the user cannot access “adjustment mode”. 
Mr. Truex, NTEP Administrator, offered the opinion that this sort of arrangement sounded as if it would meet the 
requirements of option (a) of the proposal.  He mentioned that some devices display CAL OPEN or CON OPEN 
continuously whenever the device is in adjustment mode to comply with option (b) of the proposal. 
  
During a discussion of G-S.8. Provision for Sealing Electronic Adjustable Components, and use of a data change 
audit trail as a method of sealing, there was some concern that the two Grain Analyzer chapters of Publication 14 
might contain wording that allows certain manufacturer/service company adjustments to be excluded from the audit 
trail.  A cursory examination of Pub 14 did not reveal any obvious exclusions.  
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The Co-technical Advisor suggested that the GMM and NIR grain analyzer code of HB44 appears to cover the 
proposed changes to G-S.8., G-S.8.2, however, Table S.2.5. Categories of Device and Methods of Sealing in the 
GMM code may require some minor changes to expand the meaning of remote configuration capability to include 
the ability of the device to accept a new memory chip or to accept new parameters from anything plugged into a 
universal serial bus (USB) port or other port.  
 
[Note the following definitions from Appendix B - Philosophy for Sealing in the GMM Chapter of Publication 14.] 
 

Remote configuration capability.  
The ability to adjust a weighing or measuring device or change its sealable parameters from or through 
some other device that is not itself necessary to the operation of the weighing or measuring device or is 
not a permanent part of that device. 
 
Remote device.  
A device that (1) is not required for the measurement operation of the primary device or computing the 
transaction information in one or more of the available operating modes for commercial measurements or 
(2) is not a permanent part of the primary device.  In the context of this paper, a remote device has the 
ability to adjust another device or change its sealable configurable parameters. 

 
The Sector decided to make this a carryover item for the next meeting so it could be studied in more depth. 
 
9.5 Properly Standardized Reference Meters 
 
[Submitted by Mr. Karl Cunningham, Illinois Department of Agriculture; received after the formal Agenda was 
published.] 
 
The State of Illinois is requesting a definition for properly standardized reference meter and what the requirements 
are to qualify a meter as such.  As with all standards there must be traceability.  What criteria must these reference 
meters” meet?  Also, for non-NTEP meters the testing procedure allows for air-oven testing to be performed, not 
meter to like-meter testing.  What suggestions does the sector have on traceability of grain standards?   
 
Background and Discussion:   
[Note:  The Illinois Bureau of Weights and Measures licenses companies and individuals who sell, install, or repair 
commercially used weighing and measuring devices through the Registered Serviceperson Program.  Before 
becoming licensed, servicepersons are examined on their proficiency and understanding of applicable regulations.  
Licenses must be renewed annually.  A registered serviceperson in good standing may place a commercially used 
device into service and the device may be used in trade or commerce until a state test is performed. Anyone who 
sells, installs, services, reconditions, or repairs a commercially used weighing or measuring device must be 
registered with the Illinois Department of Agriculture.  On the bureau’s list of Registered Repair Companies, eight 
are classified as registered to service moisture meters.  Two of these companies carry the note “Sell only.” 
Whenever a GMM has been serviced or has had updated grain calibrations installed, the meter must be “returned 
to service” by a registered serviceperson before it can be used.  It is still subject to later inspection by Illinois 
Weights and Measures personnel.] 
 
This item originated because the State of Illinois is concerned that some of its Registered Service Companies do not 
have the required procedures or equipment to comply with Handbook 44 test requirements when placing meters 
back into service.  
 
For NTEP meters HB 44 permits meter to like-meter testing using “properly standardized reference meters ….”  Mr. 
Cunningham asked, “What is the definition of a properly standardized reference meter?  How are they maintaining 
these standardized reference meters to know that they are operating properly and accurately?” 
   
He was referred to Section VI.  Standardization of Instruments in the GMM chapter of Publication 14 that shows 
the relationship and maximum permissible errors between the NTEP Lab meters, Manufacturer’s Laboratory 
Standard Meters, Manufacturer’s Production Master Meter, and “As Shipped” meters.  It was explained that a 



NTEP 2010 Interim Report 
Appendix A – NTETC Grain Analyzer Sector  

 NTEP - A28 

properly standardized reference meter for a Service Company should have the same traceability to the NTEP Lab 
Meters as the Manufacturer’s Production Master Meter has. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ms. Eigenmann explained how DICKEY-john checks and maintains the traceability required by Publication 14.  
DICKEY-john has three Laboratory Standard Meters that never leave the moisture laboratory.  In the factory they 
have production line standards corresponding to the “Manufacturer’s Production Master Meter shown in the above 
diagram.  Once a month the production line standards are brought into the laboratory and checked against the three 
lab instruments.  Six drops of grain are run though each of the four meters.  This is done in a sequence that 
minimizes the effect of any moisture loss in the grain being used. Averages and standard deviations are calculated, 
and several other comparison tests are performed. The mean moisture difference between the Laboratory Standard 
Meters and a Production Line Standard (path B in the diagram) must not exceed 0.08 % moisture. Similarly, remote 
service locations bring their working standards to the DICKEY-john moisture laboratory once a year for the same 
kind of checks that are given to production line standards.  
 
It was pointed out that there was no way to standardize a non-NTEP meter to the NTEP Laboratory Standard 
Meters. This is why HB44 requires that grain samples with air-oven moisture values be used for testing non-NTEP 
meters.  Mr. Cunningham was concerned that there were service agencies and manufacturer’s dealers who were 
placing non-NTEP meters into service without using air-oven samples. He thought that this was going to be another 
issue for these service companies, because they were going to be required to have air-oven capability or to show 
how they can obtain air-oven samples for putting non-NTEP meters back into service.   
 
Mr. Tom Runyon, Seedburo Equipment Company, expressed the opinion that it is not reasonable to expect some 
dealers working out of their home, especially those not doing any repair work, to have air-oven capabilities rather 
they only need a set of air-oven samples. Dr. Hurburgh suggested that Illinois could offer a service supplying state 
certified air-oven samples for use by a registered service company to verify that a meter meets the accuracy 
requirements of HB 44 when it places a meter back into service. The State could require the service company to use 
a monitor meter and maintain a log of initial moisture and results of periodic monitor meter checks, just as Illinois 
inspectors do.   
 
10. Time and Place for Next Meeting  
 
The next meeting is tentatively planned for Wednesday, August 25 and Thursday, August 26, 2010, at the Chase 
Suites by Woodfin at Kansas City International Airport in Kansas City, Missouri.  Sector members are asked to hold 
these days open pending determination of agenda items, exact meeting times, and meeting duration.  Final meeting 
details will be announced by early June 2010.   
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If you would like to submit an agenda item for the 2010 meeting, please contact any of the following persons by 
June 1, 2010. 
 
 Mr. Jim Truex, NTEP Administrator, jim.truex@ncwm.net 
 Ms. G. Diane Lee, NIST Technical Advisor, diane.lee@nist.gov 
 Mr. Jack Barber, Technical Advisor, barber.jw@comcast.net 
 

mailto:jim.truex@ncwm.net�
mailto:diane.lee@nist.gov�
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National Type Evaluation Technical Committee (NTEC) 

Measuring Sector Annual Meeting 
Meeting Summary 

 
October 2 - 3, 2009 
Clearwater, Florida 

 
Chairman, Mr. Mike Keilty, Endress and Hauser, opened the meeting by welcoming participants and asking for 
introductions.  Mr. Keilty also described the purpose of the Measuring Sector (hereafter referred to as the “Sector”) 
and others contributed insights on how the Sector interacts with other committees in the National Conference on 
Weights and Measures (NCWM).  Mr. Keilty also described procedures for commenting on issues during the 
meeting and indicated that, should an item be presented for an official “vote” during the meeting, only those listed 
on the “voting members” list provided by the NCWM will be recognized. 
 
Accompanying this summary as “Appendix A” is a list of “Action Items” agreed to at the meeting.   
 
Carry-over Items: 
 

1. Table of Key Characteristics of Products in Product Families for Meters Table 
 

Source:  Carryover Item – 2007 and 2008 Measuring Sector Agenda 
 
Purpose: For the past several years, the Sector has been working to revise the “Product Family” tables in NCWM 
Publication 14 (Pub 14) with the goal of clarifying the tests to be conducted and products to be referenced on an 
NTEP Certificate of Conformance (CC) based on NTEP testing.  This item is included on the agenda to allow for 
review of a recent revision to the tables and to determine what additional work is needed. 
 
Background:  At its 2006 Annual Meeting, the Sector established a small work group (WG) tasked with developing 
proposed changes to the Product Families for Meters table in NCWM Pub 14 to help improve consistent application 
and ease of use of the table.  In 2007, the Sector heard a progress report from the WG and considered a number of 
proposed revisions (see the 2007 meeting summary for details).  The WG also noted additional work was needed to 
list the various liquids, describing their viscosity, specific gravity, and conductance. 
 
At its 2008 meeting, the Sector was asked to consider another proposal from the WG, consisting of (1) a proposed 
table listing product families/groups along with typical product names and corresponding viscosities and specific 
gravities; and (2) a proposed revision to the product families table outlining test requirements for different meter 
types within each product family.  The Sector also discussed the categorization of liquid CO2 and the inclusion of 
milk and dairy products under separate agenda items. 
 
After considerable review and discussion and on-screen editing of proposed variations of the table, the Sector 
reached a consensus on the format of the table, agreeing to divide the information into three tables:  Table C.1. Tests 
to be Conducted (identifying tests to be conducted); Table C.2. Product Family Table (outlining product families 
broken down by meter technology and referencing tests from Table C.1.); and Table C.3. Typical Product Family 
Characteristics (listing typical products in each product family and the viscosity and specific gravity of each).  At the 
end of the meeting, there was general agreement that the proposed revisions represent major improvements, while 
acknowledging that additional work was needed (see 2008 Sector Summary for additional details).   
 
At the conclusion of the 2008 meeting, the Sector once again agreed that a consensus had been reached on the 
general revisions to the format, but that additional content changes are needed.  Based on a reluctance to wait an 
additional year to implement the corrections already agreed upon, Sector members present agreed that additional 
revisions should be made and the Sector balloted.  Following the 2008 meeting, Mr. Keilty prepared and distributed 
a ballot.  The results of the vote indicated a lack of consensus for the additional changes proposed. 
 

 NTEP - B2



NTEP Committee 2010 Interim Report 
Appendix B – NTETC Measuring Sector 

Recommendation:  Based upon comments received as a result of the ballot and additional research on product 
characteristics, Sector Chairman Mr. Keilty developed a revised version of Policy C.  Product Families for Meters 
(including revisions to the three “product family” tables) for consideration by the Sector in September 2009.  This 
version was distributed as an attachment to the 2009 Sector Agenda (see Appendix B) and Sector members were 
asked to review the draft and consider it for inclusion in the 2010 edition of NCWM Pub 14. 
 
Discussion:  At the 2009 Sector Meeting, Mr. Keilty reviewed the history of the item and then described key 
features of the most recent version Policy C. Product Families for Meters that was included with the 2009 Agenda.  
Mr. Keilty noted that: 
 

(1) Table C.1. (Tests to be Conducted) tests are identical to the current Pub 14; 
(2) Table C.3. (Typical Product Family Characteristics) is an extraction of the products and their characteristics; 
(3) There were some items that need to be addressed.  For example, the Sector agreed to add “juices and 

beverages” to the table last year, but this didn’t show up in Pub 14. 
(4) In Table C.3., there was originally a question about the abbreviations for centipoises and the abbreviation 

now appears as “cP” with P capitalized because it is an abbreviation of a proper name. 
(5) The breakout of the terms in the remainder of Table C.3. were taken from current version of Pub 14. 
(6) References are closer to branded chemical names. 
(7) Additional data in the agrichemicals area that people provided to Mr. Keilty are included. 
(8) Additional information is still needed in defining “crop chemicals.” 
(9) Additional items need to be corrected, such as the addition of the “juices and beverages” categories. 

 
Mr. Keilty suggested that the Sector begin its discussion of this item by first focusing on the format of the proposed 
table and then discussing its contents.  Many positive comments were made regarding the format.  Some questioned 
how to handle products that are not presently referenced in the table.  Mr. Steve Patoray, Consultants on 
Certification, questioned the use of the term “normal liquids,” noting its meaning is not clear. 
 
Some questioned why different metering technologies are treated differently.  For example, “normal liquids” for 
mass flow meters encompasses a much wider range of products than do other technologies.  Mr. Keilty and Mr. Will 
Wotthlie, Maryland Weights and Measures, pointed out that for technologies new to the type evaluation program, 
more testing is required until data and NTEP experience with the technology illustrates expected performance for 
given product groupings.  For example, when NTEP first began testing with turbine meters, the number of tests and 
flow rates were greater than for other technologies, which were more familiar to the NTEP program.  As experience 
with turbine meters increased, NTEP broadened the coverage that could be obtained with a given test.  An additional 
reason for the variation in how meter technologies are addressed in the table relates to how a given meter technology 
is affected by product characteristics.  For example, changes in viscosity may affect one meter technology more than 
another meter technology.  Others reiterated that the goal in establishing the “product family” table(s) was to 
minimize the amount of testing required by identifying groups of products which would give similar test results.  For 
example, testing with one or two products from the group would illustrate performance similar to what would be 
expected for other products in the group. 
 
Mr. Rich Miller, FMC Technologies, commented that the basic format and approach used in the table seems to have 
originated with PD meters; the Sector is trying to fit other meter technologies into the same format without 
acknowledging that some of the criteria do not make sense for those technologies.  He further commented that meter 
technology should not matter; the criteria should be based on performance and the criteria should be applied equally 
across all meter technologies.  Mr. Rich Tucker, RL Tucker Consulting, observed that the “normal liquids” seem to 
be causing some confusion for people, noting that the term only appears to be significant for mass flow meters and 
perhaps clarifying that term might eliminate some of the concerns.  He also observed that the current criteria have 
been in Pub 14 for years; the current effort is to attempt to make the table more manageable and, if there are 
concerns about the criteria, perhaps this needs to be worked on and brought back as a separate proposal.   Sector 
Technical Advisor, Ms.  Butcher (NIST Weights and Measures Division) noted that, since the format seems 
acceptable to many, footnotes regarding the application of the term “normal liquids” might be used as an interim 
measure to allow the current criteria to be more easily applied, and alternative proposals could be developed as a 
separate effort to address concerns about inconsistencies found in other sections of the current criteria.  The Sector 
discussed the use of the term “normal liquids” at greater length without coming to any resolution on how to address 
its use. 
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In the course of discussing the criteria and format of the tables, several people suggested that a better approach 
might be to separate the tables by technology.  Mr.  Patoray and Mr. Henry Oppermann (Weights and Measures 
Consulting) both offered to develop alternative formats and presented them to the Sector on the second day of the 
meeting.  Mr. Keilty and Ms. Butcher agreed to make modifications to the three proposed tables in an attempt to 
clarify the use of current terminology. 
 
On October 3, Mr. Patoray and Mr.  Oppermann each presented alternative versions of the table which they had 
developed for two different metering technologies.  The Sector reviewed the alternative prepared by Mr. Patoray and 
the alternative prepared by Mr. Oppermann as well as modifications to the existing proposal prepared by Mr. Keilty 
and Ms.  Butcher. 
 
Comments indicated that most prefer the approach in which technologies are addressed in separate tables, though 
Mr. Miller expressed disappointment that technologies are broken into separate tables and treated differently.  Mr. 
Mr. Wotthlie noted that the version prepared by Mr. Oppermann appears to be the easiest to use, also noting that the 
ascending order of the product by specific property values is more relevant to the metrologically significant factors.  
Participants noted that additional work is needed to further develop an alternative table that combines or includes 
this approach and format, and a small work group was formed for this purpose as described in the “Decision” below. 
 
Decision:  Of three alternative versions of the table presented to the Sector during its 2009 meeting, the approach in 
which technologies are addressed in separate tables was viewed as a more appropriate approach. 
 
[Technical Advisor’s Note:  An example of this format is illustrated in Appendix C in a draft prepared by Mr. 
Oppermann and further revised and reformatted by Mr. Keilty.  This work is still in progress and the draft in this 
appendix is provided only to illustrate the general format agreed upon.] 
 
Mr. Keilty will continue to shepherd this work, coordinating with those who have expressed interest in this issue and 
welcoming additional input from other Sector members.  Work will be done to integrate the separated technology 
proposal with that presented at the 2009 Sector meeting.  This newly edited version will be circulated among 
Measuring Sector members and discussed with those members who are able to attend the January 2010 NCWM 
Interim Meeting.  Based on any comments received, additional revisions may be made prior to presenting a revised 
draft to the Sector at the 2010 Sector meeting.  The goal is to develop a version for inclusion in NCWM Pub 14 in 
which it is easy to understand which tests and procedures must be followed for type evaluation testing. 
 
2. NTEP Checklist for Hydrocarbon Gas Vapor Meters in Sub-metering Applications 
 
Source: NTEP Director 
 
Purpose:  California Division of Measurement Standards (CA DMS), working with members of industry, has 
updated a draft checklist for hydrocarbon gas vapor meters in sub-metering applications.  This item is included on 
the Sector agenda to allow for an update on this work and to discuss further action required by the Sector. 
 
Background:  At its 2006 meeting, the Sector was asked by the NTEP Committee to consider and develop a 
checklist for residential hydrocarbon gas vapor meters.  These devices will most likely be used for sub-metering.  At 
that meeting, the Sector heard that several states had recently contacted NTEP regarding these devices.  California 
already has type evaluation and certification of these devices in their state.  The Sector was asked to review the 
procedures used by California (which were included as Appendix D of the 2006 meeting agenda) and rework them 
into a format acceptable for NCWM Pub 14.  The Sector agreed at that time that the best approach for developing a 
Pub 14 checklist for Liquid Petroleum Gas (LPG) vapor meters would be the utilization of a WG made up of 
technical experts and other interested parties.  Mr. Dan Reiswig (CA DMS), was to provide a list of vapor meter 
manufacturers to be contacted for participation in the WG. 
 
At its 2007 meeting, the Sector reviewed a draft presented by the California NTEP laboratory and agreed that the 
California NTEP laboratory and the NTEP director would continue to develop this checklist for presentation and 
discussion at the next Sector meeting. 
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At its 2008 meeting, the Sector, at the suggestion of the NTEP Measuring Laboratories, raised the question of 
whether or not there is interest in developing this checklist, particularly given the small number submitted for 
evaluation in the past and the availability of California’s certificate as an alternative.  Since the bulk of work 
remaining was in the reformatting of the checklist, the Sector agreed that the CA NTEP Laboratory will work to 
reformat the checklist into a Pub 14 format.  Norman Ingram (CA Division of Measurement Standards, NTEP 
Laboratory) agreed to coordinate with Mr. Maurice Van Puten (meter manufacturer) and Jim Truex to work on this 
issue between now and the next Sector meeting. 
 
A copy of a revised draft checklist was distributed to the Sector prior to its 2009 Meeting; a copy of the draft 
checklist is included in Appendix D to this summary.  At its 2009 meeting, the Sector revisited the need to include a 
checklist for these devices in Pub 14.  Mr. Oppermann, who noted he had experience testing these devices prior to 
his career at NIST, questioned the need for a separate checklist.  Others questioned where they would fall in the 
product family table and what test criteria would apply.  Mr. Reiswig noted that the meters recently tested are of a 
different technology than previously encountered.  Mr. Keilty asked the Sector to consider the general question of 
whether or not the checklist is complete and ready to move forward and whether or not the checklist references 
anything that isn’t currently referenced in NIST Handbook 44. 
 
Decision:  While some Sector members present at the meeting have tested these devices, there were no 
manufacturers of these devices present at the Sector meeting.  The Sector heard no specific comments on the 
checklist and, hearing no real opposition, decided to forward the checklist to the NTEP Committee for their 
consideration. 
 
The Sector agreed that Ms. Tina Butcher, NIST Technical Advisor, would forward the HydroCarbon (HC) Vapor 
Meter Checklist developed by CA to the NTEP Committee by November 1, 2009, for their consideration for 
inclusion in NCWM Pub 14. 
 
3. Testing Meters Made of Different Materials 
 
Source:  California NTEP Laboratory – Carryover from 2007 Measuring Sector Agenda 
 
Purpose:  For the past several years, the Sector has been discussing the issue of how to assess variations in meter 
materials in conjunction with type evaluation testing.  A key point of contention in these discussions revolves 
around changes to meter materials from that used in the meter evaluated during type evaluation.  The NTEP 
laboratories would like more definitive criteria to help them assess when changes to meter materials are 
metrologically significant to the extent that additional testing should be required in order for the new material to be 
covered on the NTEP CC.  Meter manufacturers generally believe that changes in materials should be left to the 
judgment of the manufacturer since they must ensure continued meter performance for their customers and, as the 
designers of the meter, they well understand and take into consideration product and environmental applications and 
adjust materials accordingly to meet the needs of the end application.  The issue is further complicated by the lack of 
definitive criteria that would guide the NTEP laboratories in making a decision about which meter materials should 
be selected for testing to be representative of a range of materials.  This item is a continuation of past discussions by 
the Sector on this issue. 
 
Background:  The Sector reviewed this issue at its 2007 and 2008 meetings, but was unable to reach a consensus on 
the item.  The Meter Manufacturers Association had also prepared a white paper in which they noted that it is the 
manufacturer’s responsibility to ensure that a meter meets type, noting the long history of meter compliance and also 
that NIST Handbook 44 is not intended to differentiate between measurement technologies, only the intended 
application.  They also pointed out questions to be answered in order to make an informed decision on this issue 
include:  (1) Is there a real world problem that requires a solution by inclusion of a new section in NCWM Pub 14 
specifically aimed at materials?; and (2) Is there an inequity in the market or facilitation of fraud? 
 
At its 2008 meeting, the Sector had extensive discussion over specific examples of meter sizes, product applications, 
and component materials.  There were clearly divided opinions regarding how these combinations should be 
addressed.  Manufacturers generally seemed to feel that component materials relative to the intended meter 
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application are a design issue and should be left to the manufacturer to address, particularly since they will 
ultimately be responsible for ensuring that the meters work accurately and their customers are satisfied.  Some 
NTEP laboratory representatives were comfortable with the idea of allowing the marketplace to take care of this 
issue, whereas others were not, particularly citing their feeling of responsibility in attesting to the accuracy of what 
is listed on a CC.  However, it was clear that all laboratories felt the need for additional guidance in how to handle 
variations with regard to the amount of testing required and on how to handle listing materials information on the 
CC to ensure consistency among all of the laboratories. 
 
The Sector was unable to reach any consensus on this issue; however, the Sector acknowledged that the issue is not 
going to be eliminated from the Sector’s agenda.  Criteria (whatever that may be) regarding how to address materials 
must be included in Pub 14, and guidance needs to be given to the NTEP Laboratories to ensure this issue is 
consistently addressed for all evaluations. 
 
Recommendation:  The Sector was asked to reconsider this issue and attempt to reach a resolution.  The original 
proposal first considered at the Sector’s 2006 meeting is included for reference along with an excerpt of the 
discussion from the Sector’s 2008 discussion of this item. 
 
Original Proposal from 2006 Sector Meeting: 
 
The following proposal was offered as a possible solution.  The Sector reviewed the proposal for possible 
forwarding to the NTEP Committee for inclusion in Publication 14. 
 
Proposal:  Add a new Section F. to the Publication 14 Technical Policy as follows and renumber subsequent 
sections:  
 
U. Meters Made of Different Materials within the Same Family  
 
When multiple meters m ade of different materials with in a me ter family are submitted for evaluation al l 
meters will be tested with at least one product from each product family to be included on the CC and at 
least one meter will be tested with the ra nge of products required in the Product Family Table for the meter 
type (e.g., positive displacement, turbine, mass meter, etc.) submitted for evaluation. 
 
 
Excerpt from Item 3 of the 2008 Measuring Sector Final Meeting Summary: 
Discussion:  Steve Patoray described (from his perspective as past NTEP Director) the scenario discussed at the 
2006 and 2007 Sector meetings.  He noted that materials used in devices are considered metrologically significant 
for weighing applications and questions were raised about whether or not materials are metrologically significant 
for metering applications.  Some had suggested that using criteria similar to that used by Underwriters Laboratories 
might be considered.  He indicated that many were uncomfortable with the concept of defining a “worst case” 
scenario for particular materials.  He further noted that the question was raised of where to stop in the examination 
of device components:  the body of the meter, or the seals, or other location?  Manufacturers indicate that these 
questions are all part of the design process and inherent with assembling a device intended for a given application.  
Steve concluded his overview by noting that a key question is whether or not additional testing is needed based on 
variations in the materials used in the metering system and further commented that it is not likely that a field 
official will be able to determine these differences by visual examination.  The inspector just needs to have 
confidence that the meter they are examining is covered by the CC.  An overriding concern of NTEP is to ensure 
that the evaluation is fair and that the requirements are being applied consistently to all manufacturers.  At present, 
NTEP has no guidance on how to handle these different scenarios. 
 
Allen Katalinic (NC) commented that while changes to significant components of a meter will make a difference, 
there are many parts in a meter where changes will not have any metrological impact.  Mike Frailer (MD) noted 
that a key difficulty on the part of the evaluator is in assessing how to consistently assess whether a given change is 
metrologically significant, and Jim Truex (NCWM NTEP Director) noted that this depends on how one defines 
“metrologically significant.”  Paul Glowacki (Murray Equipment) commented that Jim’s point touches on the basic 
issue, which is how to define what changes can be made without reevaluation.  A manufacturer may be confident 
that a change in material will not affect a meter’s performance; however, an evaluator may not agree and may 
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require re-evaluation.  There have to be some guidelines because, at present, Paul feels as if every CC is a 
negotiation and what is applied to one company may be different than what is applied to another company.  Tina 
Butcher (NIST WMD) commented that the technical policies in Publication 14 strive to minimize the amount of 
testing required for a manufacturer to list the maximum number of devices on a CC.  She stated that, for the NTEP 
laboratories, key questions are: (1) whether the laboratories and NTEP management have adequate information to 
enable them to assess when additional testing is needed in order to list particular variations on the CC, and (2) how 
they can make that assessment consistently from manufacturer to manufacturer and from laboratory to laboratory.  
NTEP has developed experience with some basic types of changes to devices through trial and error and in 
consulting with manufacturers; the laboratories are asking for specific guidelines with regard to materials variation.  
Mike Keilty noted that manufacturers submit a sample(s) of a device in good faith and expect a rigorous 
evaluation; however, manufacturers are concerned that the amount of testing not be expanded beyond what is 
economically feasible. 
 
Relaying discussions from the NTEP laboratory meeting prior to the Sector meeting, Jim Truex commented that 
the laboratories also have a dilemma in assessing how to avoid “horror stories” such as experiences with E85 while 
establishing reasonable guidelines.  Jerry Butler (NC) also noted that, while many manufacturers such as those who 
have long participated in NTEP Sector meetings and evaluations are conscientious and laboratories may trust their 
judgment, laboratories are seeing an influx of equipment from sources (sometimes off shore) with which they have 
had little experience and whose manufacturers sometimes have little if any experience with legal metrology 
requirements, let alone U.S. requirements.  This concern was echoed by other laboratories who also noted 
confidence in manufacturers participating in this discussion, but recognized that policies must be in place to ensure 
fair treatment.  Several manufacturers commented that the industry will take care of substandard products produced 
by competitors by bringing such instances to NTEP’s attention; reputable manufacturers cannot afford to allow 
substandard products to undercut the market when they themselves are expending the resources needed to comply. 
 
The Sector also had some discussions about replacement parts and how these affect metrological integrity, with 
some members noting that field officials are unable to determine when non-metrologically equivalent or inferior 
components are used by visual examination.  Several members commented that this is not something that can be 
prevented by increased evaluation at the type evaluation level, but is rather addressed by performance testing in 
initial and subsequent verification.  In addition, the manufacturer is equally concerned about unauthorized 
substitutions since this can affect the reputation of their product.  In that same vein, a manufacturer would not 
make a change in materials unless he is confident that the change would not affect the performance of the device in 
his customer’s application.  Rodney Cooper (Actaris) pointed out that reputable manufacturers police themselves to 
ensure their customer’s continued confidence.  Norm Ingram (CA) pointed out that manufacturers have designed 
these products and know from experience what will work, so perhaps the best approach is to allow them to make 
these changes and allow the marketplace to take care of itself.  Norm did note, however, as did Dan Reiswig (CA), 
that even if the issue is tabled, the laboratories still need guidance on how to consistently approach proposed 
changes with regard to issuing CCs. 
 
Dmitri Karimov (Liquid Controls) and others pointed out that NTEP has largely relied on the integrity of the 
manufacturer in reporting changes to devices and that, in many cases, NTEP or a field official would never be able 
to tell the difference.  For example, if a rotor is changed, there is no reasonable way that weights and measures 
officials can determine that the clearances are different.  In addition, NTEP has also relied primarily on the 
manufacturer to provide guidance on when a particular change is metrologically significant.  With regard to 
material, the manufacturer’s concern is in making sure that the materials are compatible with the product being 
measured in the application.  Sector Chairman Mike Keilty (Endress and Hauser) questioned how conformity 
assessment might factor into this issue and contribute to resolving some of these questions. 
 
Rich Tucker (RL Tucker Consulting) echoed an earlier comment by Norm Ingram, noting that most manufacturers 
change materials because of the products with which the meter will be used.  When a manufacturer finds through 
experience that a particular change creates problems, manufacturers make adjustments accordingly to ensure 
continued performance.  Rich even noted there were instances when NTEP passed a material in an evaluation and 
that material later proved to be problematic.  The majority of the time materials issues will resolve themselves and 
most of the testing requirements imposed by the product families table are going to address any question about 
materials. 
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The Sector also discussed numerous examples of specific materials and their effect on metering of different 
product types; however, these discussions provided no insight on how to best address the materials issue.  Steve 
Patoray reminded the Sector that its purpose is to advise the NTEP administrator, and Publication 14 will only be 
changed if the NTEP Committee agrees with the Sector’s recommendations. 
 
Will Wotthlie (MD) commented that the laboratories are putting their reputation on the line by issuing a CC and 
saying that it covers everything listed on the CC; the laboratories want to have confidence that the devices will 
work and field officials are, in turn, relying on that assurance.  Will also questioned why NTEP is needed if the 
feeling is that everything in the field will take care of itself.  Mike Keilty noted that a balance needs to be achieved 
between a system that can be practically executed and one that will still provide confidence; manufacturers are 
concerned about expanding testing beyond what is economically feasible. 
 
Will Wotthlie suggested that an alternative is for the labs to simply list what is tested on the CC under the testing 
conditions section; however, some manufacturers indicated they want to continue to list materials of construction 
on the CC under the “Standard Features and Options” section.  Jim Truex noted that a CC is not meant to be a 
marketing tool.  Tina Butcher commented that, in its early days, NTEP decided that only metrologically significant 
things should be listed on the CC.  If this position is to be maintained, then the Sector needs to decide whether or 
not to include the metals on the CC if all options are covered.  If the Sector concludes that the material is not 
significant, then perhaps a statement needs to be included in Publication 14 to that effect.  She also reminded the 
Sector that the laboratories are not only trying to assess whether or not a new variation in material can be covered 
on the CC, but also how to determine which of two meters to select for testing when they are made of different 
materials. 
 
Some members, including NTEP laboratory representatives as well as manufacturers, stated that if the materials 
feature or attribute is not metrologically significant, it doesn’t belong on the CC; the information can be listed in 
the test conditions, but not on the front of the CC under the “Standard Features and Options.”  Dmitri Karimov 
questioned why the information would be listed in the test conditions if it isn’t metrologically significant.  Others 
noted that this record of the test conditions may eliminate the need for additional testing should policies change at a 
later date.  Jim Truex also pointed out that if the information is to be listed on the front of the CC, it will be 
necessary for the laboratory to determine the “worst case” scenario with regard to materials. 
 
At present there is a great variation among existing CCs with regard to how materials are referenced.  Steve 
Patoray noted that there are differences in how manufacturers request this information be reflected on their CCs; 
some want various model numbers listed, including different materials.  Some believe that the only thing that 
should be listed on the CC is the product application for which the meter is approved, not the materials.  Jerry 
Butler (NC) questioned why the manufacturers want to list all of these different products on the CC, commenting 
that it is up to the manufacturer and the customer to make sure the meter is right for the application.  He further 
noted it would be helpful to have materials construction identified through the model designation. 
 
Questions were raised by the manufacturers and laboratories about how CCs will be handled until the Sector can 
reach an agreement with regard to testing requirements for materials variations.  Jim Truex reiterated that the 
purpose of a CC is not a marketing tool.  Jim indicated that, as NTEP Director, he is not comfortable with listing 
all these different features unless the laboratory has tested them.  Without taking a position on whether or not 
“materials” are considered a metrologically significant feature, Jim indicated that, for consistency purposes, NTEP 
will not list materials in the standard features and options; however, the information will be listed in the test 
conditions for the meter(s) tested during the NTEP evaluation(s).  He noted this will be an administrative decision 
to ensure consistency.  In response to a question about whether eliminating the reference to materials of 
construction in the “standard features and options” section would affect existing CCs that presently list this 
information, Jim stated that no changes would be made until the CC is being revised for other reasons. 
 
After extensive debate on the first day of the meeting without resolution, the Sector returned to the discussion the 
following day with little additional progress.  At that point, Mike Keilty noted that there are manufacturers who 
have product materials listed on their CCs and those who do not have the materials listed.  He commented that, in 
establishing guidelines, the Sector has tended to draw a broad brush across metering technologies and, in many 
instances, treated them as the same even though people know they are not made the same way.  Manufacturers 
generally make the materials of the meter to be compatible with the product to be measured and manufacturers 
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may take different approaches in ensuring this compatibility.  Andre Noel (Neptune) pointed out that some meters 
are made of different materials for different product applications, and the change in product necessitates an 
additional evaluation.  Andre noted that a manufacturer can’t make a meter out of bronze, for example, and use it 
to meter a caustic material because it will fail.  Manufacturers take the product application and other application 
details into account when designing and choosing a meter for a given application and will relay this information to 
the customer with regard to where the meter can be used.  Andre further noted that this becomes a question of 
liability for the manufacturer since the customer will hold the manufacturer accountable.  Some members also 
made note that the materials may be more significant for some meter technologies than for others. 
 
The NTEP laboratories are asking for guidance to ensure consistency, but the Sector seems to be at an impasse 
with regard to how to provide that guidance.  The Sector was not able to agree upon and general guidance that 
would assist the laboratories in understanding material construction and its impact on device performance.  The 
laboratories need to be comfortable that the testing they have conducted supports the variations listed on the CC.  
Dennis Beattie (Measurement Canada) observed that the issue seems to focus on the question of how the materials 
affect the definition of what constitutes a “family” of devices.  He also pointed out in response to an example of a 
manufacturer choosing a lighter material for a vehicle-mounted than a stationary application that some materials 
such as aluminum respond differently to changes in temperature. 
 
Discussion:  At its 2009 Meeting, the Sector once again spent considerable time discussing this issue. 
 
Mr. Dmitri Karimov (Liquid Controls) advised that a number of manufacturers present, met separately just prior to 
the second day of the Sector meeting to discuss this issue.  He reported that most manufacturers felt that the issue 
should be dropped from the Sector’s agenda. 
 
Mr. Reiswig (CA) and Mr. Wotthlie (MD) commented that, if the item is dropped, then this would mean that the 
NTEP laboratories would test what is submitted and list the material on the NTEP Certificate under the test 
conditions.  Mr. Miller, (FMC) clarified that listing the material on the NTEP CC was not the intent of the 
manufacturers’ position.  He stated that materials of construction should not be considered a metrological issue.  He 
noted that the premise of the manufacturers’ arguments in past discussions of this issue is that, if the meter is 
misapplied in the application, then the customer is going to come back to the manufacturer to resolve the problem.  
The manufacturers should be looked to as the experts since they are the designers of the meters and understand what 
must be done to ensure continued compliance in different applications.  He also questioned whether the meter would 
pass the NTEP test to begin with if the materials weren’t suitable for the application. 
 
Mr. Jerry Butler (NC), pointed out that failures from improper material selection do not always arise in the limited 
space of time involved in an NTEP test.  As stated by NTEP laboratories and others in previous discussions of this 
issue, Mr. Butler reminded the audience that NTEP evaluations include meters manufactured by companies who are 
not as conscientious as the manufacturers present at this meeting and who are not familiar with the process and 
requirements for legal-for-trade applications.  It is largely with these manufacturers that the concerns lie and weights 
and measures officials rely on the NTEP laboratories for the credibility of the NTEP CCs.  Mr. Rodney Cooper 
(Actaris) stated that the manufacturers believe that this should be up to the manufacturers to control.  The Sector had 
similar discussions about companies that “clone” meters covered by existing NTEP CCs, but that don’t use the same 
(appropriate) materials.  Mr. Gordon Johnson (Gilbarco) noted that if manufacturers are competing with clones, they 
will go out of business.   
 
Mr. Miller reiterated that a key point with this issue is that this is really a question of a misapplication of the meter.  
If the meter with the right materials is not selected for the application, then problems can arise.  For example, if a 
meter with carbon steel bearings is selected to measure water and the meter eventually failed, it was a misapplication 
of the meter. It is not the meter design itself that is a problem, but rather the selection of the meter materials for that 
product application. 
 
Mr. Patoray Consultants on Certification), pointed out that meter failure can also arise from other factors such as 
other influences or components in the system.  Manufacturers will work to resolve the problem, but the problem is 
not always the meter or its materials.  He reminded the Sector that this entire issue was raised because some 
manufacturers were advising NTEP of materials changes and were subjected to additional NTEP testing.  Others 
made materials changes, but did not notify NTEP of the changes and were not subjected to additional NTEP testing.  
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This inconsistency led to the inclusion of this issue on the agenda.  He also noted that the CCs should reflect a clear 
definition of type and that differences should be noted in some manner on the CC such as in the model designation. 
 
Mr. Mike Frailer (MD) reiterated that the NTEP laboratories are looking for additional guidance to assist them in 
determining when a change is metrologically significant and would, therefore, require additional testing.  Mr. 
Wotthlie  pointed out that, if this item is dropped from the agenda entirely, the labs will revert to their previous 
approach of conducting additional testing when a materials change is made; this is not something that is desirable 
for the manufacturers. 
 
Ms. Butcher (NIST) questioned whether, if the materials are changed based on the product application, wouldn’t the 
NTEP laboratories have done testing with different materials when the tests were done for the different product 
applications. Couldn’t this tie to the product family table?  The manufacturers present indicated that testing of 
different materials by virtue of testing different product applications would generally be the case.  Mr. Patoray noted 
that this is also a reason that there is concern about the product family table; that the current table was developed for 
a specific technology, positive displacement meters.  Mr. Reiswig (CA) observed that he doesn’t oppose changes to 
the product family table, particularly if it would help provide uniform information about the effect of material 
changes. 
 
Mr. Wotthlie (MD) pointed out that the product family tables were actually further broken down several years ago 
based on an effort led by Ms. Charlene Numrych (LC) and involving other manufacturers.  With regard to the 
materials issue, we can’t seem to get all manufacturers to agree that materials are metrologically significant.  Mr. 
Paul Glowacki (Murray Equipment) noted that the manufacturers were asked to identify what guidelines and criteria 
they could accept; however, the manufacturers may be going too far in one direction for the regulators’ comfort.  He 
noted that the manufacturers want clarity and also discussion about what defines “metrologically significant” rather 
than focusing only what is metrologically significant with regard to product families and materials. 
 
Sector Chairman, Mr. Keilty (Endress and Hauser), questioned whether this issue should be dropped since it has 
been on the agenda for an extended period of time without resolution and no data has been provided to move the 
issue in any direction.  Mr. Miller, (FMC), indicated that they are willing to provide data, but noted that eliminating 
product subcategories in the product family tables might eliminate some of the issues related to materials. 
 
After discussing this issue at great length and examining various aspects of the points raised earlier in this 
discussion, the Sector concluded that this issue will not reach resolution by continuing to discuss it at the Sector 
meetings alone.  They agreed that it would be better to form a small work group of interested parties who can focus 
their attention on trying to come up with a solution to this issue using the expertise available within the various 
metering technologies.  Mr. Oppermann (Weights and Measures Consulting) pointed out that this topic is related to 
the product family topic in Agenda Item 1.  The two topics should be discussed together since both are focused on 
trying to identify and define what constitutes metrologically significant factors. 
 
Decision:  The Sector agreed to form a work group, the “Metrologically Significant Characteristics of Technologies 
Work Group,” to arrive at a uniform, appropriate, and clear approach for initial, subsequent, and additional tests for 
the performance of a device technology.  The following people agreed to serve on the work group: 
 

Chair:  Mr. Rodney Cooper 
Co-Chair:  Mr. Rich Miller 
Work Group Members: Mr. Marc Buttler 

Mr. Paul Glowacki 
Mr. Mike Guidry 
Mr. Gordon Johnson 
Mr. Dmitri Karimov 
Mr. Henry Oppermann 
Mr. Steve Patoray 
Mr. Dan Reiswig 
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The work group was tasked to: 
 

(1) Create a short list of features/options affecting the metrological characteristics of each device technology 
by December 15, 2009; 

(2) Prepare a one-page analysis that briefly documents and provides the rationale for including each 
metrological characteristic in the list (referenced in task 1) by December 15, 2009; 

(3) Review the first draft list of significant constituents and condense that list to only relevant characteristics; 
(4) Prepare a final list for a work group meeting during the NCWM Interim Meeting by January 15, 2010. 

 
Should revisions be needed prior to presenting an updated draft of Policy C. to the general Sector membership, the 
WG could potentially meet again at the July 2010 NCWM Annual Meeting in addition to completing additional 
work through electronic communication in the interim period. 
 
4. Add Testing Criter ia to NTEP Policy U “E valuating electronic i ndicators submitted 

separate from a measuring element” 
 
Source: California NTEP Lab 
  
Purpose:  Since 2007, work has been underway to develop a checklist to evaluate electronic indicators submitted 
separate from a measuring element.  This item is included on the Sector agenda to allow for an update on this work 
and to discuss further action required by the Sector. 
 
Background:  At its 2007 meeting, the Sector heard that Section U of the NTEP Policy in NCWM Pub 14 allows 
for testing an indicator separate from a measuring element.  However, specific test criteria had not been developed 
for this section.  The Sector heard a recommendation to develop and add specific criteria for testing an indicator 
separate from a measuring element to this section.  The California NTEP Laboratory recommended using Canada's 
test criteria as a guideline for developing the tests outlined in 2007 Sector Agenda Appendices A, B, and C. 
 
The Sector agreed the California NTEP laboratory should lead a WG to develop a specific test procedure and ready 
the document for review at the 2008 Sector meeting.  Members of the WG selected at the 2007 meeting were 
Mr. Dave Rajala (Veeder-Root Company), Mr. Miller (FMC Technologies), Mr. Maurice Forkert (Tuthill Transfer 
Systems), Mr. Karimov (Liquid Controls), Mr. Cooper (Actaris Neptune), and Mr. Ralph Richter (NIST WMD). 
 
At the 2008 Sector meeting, Mr. Reiswig (CA DMS) reported that he had developed and circulated an initial draft of 
criteria for separate indicators and a lot of additional input was provided by manufacturers and Measurement Canada 
were significant contributors to the development of the draft (See the 2008 Sector Meeting Summary for details).  
Sector Chairman Mr. Keilty asked for a renewed commitment from the WG volunteers and asked if others were 
interested in participating.  The WG made plans for additional meetings to further develop the draft. 
 
A copy of the draft criteria to date was included as an attachment to the Sector’s 2009 meeting agenda and appears 
as Appendix E to this summary. 
 
Discussion:  At the 2009 Sector meeting, Mr. Reiswig provided an update to the Sector on progress to develop 
criteria for separate electronic indicators.  He reported that the draft checklist provided to the Sector follows the 
general format of Pub 14 and the main test procedures are at the end of the document.  The procedure specifies tests 
for applying specific pulses over a range of temperatures and the procedure allows the laboratories to simulate the 
effects of changes in temperature.  Mr. Reiswag noted that he has worked with Measurement Canada’s type 
evaluation laboratory and has completely revised the document from the previous versions based on the 
collaborations with Canada.  The current draft should be viewed as a starting point for the NTEP procedure. 
 
Since the Canadian procedure and test criteria are well developed for testing indicators separately, some questioned 
the needed to undertake a major project to develop criteria for NTEP testing, suggesting that an agreement to accept 
Canadian test data be pursued instead.  Others noted that the turnaround time for Canadian tests are about six to 
seven months and the NTEP process is much faster, so pursuing NTEP testing would be beneficial.  The Sector 
discussed how arrangements between NTEP and Measurement Canada for accepting test data are designed to work.  
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Mr. Patoray, (Consultants on Certification and former NTEP Director) provided information and an explanation on 
how such arrangements generally work.  In the case of a “one-way” agreement, where the Canadian test criteria are 
more stringent, testing is performed to the more stringent requirements and then the test data is forwarded to NTEP.   
 
Questions were raised about the readiness of the checklist for inclusion in NCWM Pub 14.  The Sector agreed that 
some additional work is needed and suggested that a small work group be formed to further develop the checklist.  
One additional question to consider is whether or not the checklist would apply to indicators across all technologies 
and applications. 
 
Decision:  The Sector agreed to the following. 
 

 A small work group comprised of the following individuals is to further review and discuss the checklist. 
 

Work Group Members: Mr. Rodney Cooper (Actaris) 
Mr. Maurice Forkert (Tuthill Transfer Systems) 
Mr. Dmitri Karimov (Liquid Controls) 
Mr. Rich Miller (FMC Technologies) 
Mr. Dave Rajala (Veeder-Root) 
Mr. Ralph Richter (NIST WMD) 

Checklist Developer: Mr. Dan Reiswig (California) 
 

 The work group will provide input to Mr. Reiswig (CA) at least one month prior to the March 2010 NTEP 
Laboratory Meeting.  Mr. Reiswig will provide this input to the Measuring Laboratories.  One additional 
question to consider is whether or not the checklist would apply to indicators across all technologies and in all 
applications. 

 
 Following the March 2010 NTEP Laboratory meeting, Mr. Reiswig will modify the draft checklist based on 

feedback from the NTEP Measuring Labs. 
 

 Mr. Reiswig will provide a copy of the draft checklist to the NIST Technical Advisor by the end of August 
2010 to allow for distribution to the Sector one month prior to the Fall 2010 Sector Meeting. 

 
 Following the fall 2010 Sector meeting, Mr. Reiswig will work with Sector Technical Advisor Ms. Butcher 

(NIST) to update the draft checklist to reflect the comments from the Sector. 
 
 Assuming the checklist requires no further modification or review by the Sector, Ms. Butcher will submit the 

checklist to the NTEP Committee to consider for inclusion in the 2011 version of NCWM Pub 14. 
 
New Items: 
 

5. Policy C - Product Family Table – Change in Upper Limit for Oxygenated Blends – 
Note 4 

 
Source: Mr.  Johnson, Gilbarco, Inc. 
 
Purpose:  Underwriters Laboratories (UL) has modified the upper limit for oxygenates in oxygenated fuel blends 
specified in its standard UL87A Edition 5.  A proposal has been submitted by the Sector to change a reference in the 
“Product Family” tables to correspond with the revised UL upper limit.  This item is included on the Sector agenda 
to allow input and discussion by the Sector on the proposed change. 
 
Background:  Mr. Johnson (Gilbarco, Inc.) submitted information to the Sector regarding changes to the upper limit 
specified by UL on oxygenates in oxygenated fuel blends and proposed changes to NCWM Pub 14 to reflect those 
changes.  Mr. Johnson noted that UL recently issued UL87A Edition 5.  This standard details the tests and 
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specifications needed to list dispensers for Ethanol and Ethanol blends.  The 5th edition specifies three major 
gasoline fuel categories: 
 

(a) Gasoline for Use as Automotive Spark-Ignition Engine Fuel, ANSI/ASTM D4806 (Up to E10) (Current) 
(b) Gasoline/ethanol blends with nominal ethanol concentrations up to 25 % ethanol (E25) (NEW) 
(c) Gasoline/ethanol blends with nominal ethanol concentrations above 25 % (E85) (Current) 

 
When the EPA set the new ethanol limits, “standard gasoline” will include more ethanol.  This affects all gasoline 
motor fuel dispensers currently in use.  Typically the need to re-calibrate a dispenser’s meter is seen when adding 
ethanol to the motor fuel.  The ethanol acts as a solvent washing away gasoline varnish and the meter may shift its 
calibration point. 
 
The following additional information regarding the fifth issue of UL’s Outline Subject 87A is provided for the 
Sector’s reference: 
 
UL SUBJECT 87A 
OUTLINE OF INVESTIGATION FOR POWER-OPERATED DISPENSING DEVICES FOR GASOLINE AND 
GASOLINE/ETHANOL BLENDS WITH NOMINAL ETHANOL CONCENTRATIONS UP TO 85 PERCENT 
(E0 – E85) 
Issue Number: 5   AUGUST 10, 2009 
  
Summary of Topics 
 
This Fifth issue of Outline Subject 87A contains requirements pertaining to a new rating option.  This new option 
will include an E25 rating along with the original E85 rating.  This addition will allow for products to carry the 
lower rating when they are not intended for use with higher blends of gasoline/ethanol. New requirements have been 
added for blending options in dispensers.  This required a new test, the Blending Cycling Test, which addresses the 
cycling of ethanol blends inherent in this type of use.  Various editorial changes have also been included to address 
testing with one sample rather than two when evaluating for the E25 rating and other editorial changes have been 
made for clarification. 
 
The Sector was asked to review NCWM Pub 14, Technical Policy C.  Product Families for Meters, Note 4 in the 
product families table, which currently states: 
 

"Gasoline includes oxygenated fuel blends with up to 15 % oxygenate"     
 
(Note:  This footnote appears in Table C.2. Product Family Test Table in the revised version of the Tables currently 
under consideration by the Sector in Agenda Item 1.) 
 
The Sector was asked to consider changing the oxygenated fuel blends from 15 % to 25 %.  The new note 4 would 
read: 
 

"Gasoline includes oxygenated fuel blends with up to 25 % oxygenate" 
 
Discussion:  At the 2009 Sector meeting, Mr.  Johnson (Gilbarco) outlined the history of this issue, noting that UL 
has made several significant changes to UL 87 (to include an alternative fuel standard) as a result of a push by EPA 
to coincide with a federal mandate to increase the levels of ethanol in vehicle fuel.  The old standard for gasoline 
(15 % oxygenate) was revised this year to specify a 10 % limit.  Mr. Johnson noted that the old standard of 15 % 
was not selected based on any equipment data.  UL also revised the standard to create a third category which allows 
up to a 25 % blend.  Mr. Johnson stated that his company is currently is recertifying its dispensers up to E85, 10 %, 
and 15 % and will mark the dispensers as such.  He expressed concern regarding what will happen to existing 
dispensers when used for deliveries of 25 %.  Previously, UL put out a statement that it was up to the local fire 
marshal accept the electrical system for use with 15 %.  There is a program to buy back some 30-year old 
equipment.  Some dispensers that are currently in use (standard pumps) were never UL rated or weights and 
measures approved for E85.   Mr. Johnson stated that ethanol tends to wash out the sediment resulting in the 
dispenser giving away some product.  He proposed changing the current reference in Pub 14 from 15 % standard to 
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25 %, noting that he has no data to illustrate the impact of the change.  He indicated that both Gilbarco and Wayne 
are completing tests for E85, but no tests have been conducted for 25 %.  There is not enough ethanol in production 
at the moment and he foresees a gradual increase in the amount of 25 % fuels.  He is concerned that the limits will 
go above 15 % and if weights and measures apply the 15 % limit currently referenced in NTEP CCs, then all 
dispensers will be tagged and place out of service. 
 
In its discussion of this issue prior to the 2009 Sector meeting, the NTEP Measuring Laboratories took the position 
that it is acceptable for a device to be used with product up to 15 % oxygenate with testing of only gasoline; 
however, for blends above this percent, the device must be retested with the higher percentage blends.  Mr. Wotthlie 
(MD) noted concerns on the part of the labs that there is no data available to illustrate the impact on the dispenser’s 
performance of the higher blends.  Mr. Butler (NC) also commented that some in the room believe that higher 
blends should be considered an alcohol and that alcohol and gasoline are treated differently in the current product 
tables.  Several lab representatives also commented that, if a supporting statement can be obtained from UL, EPA, 
and other relevant bodies to say there will not be a problem with the existing dispensers, they might be able to 
accept the 25 % limit. 
 
Decision:  After discussing this issue, the Sector was unable to reach agreement on the propose change.  The Sector 
expressed its appreciation to Mr. Johnson for information regarding recent changes to the upper limit that 
Underwriters Laboratories (UL) has specified for levels of oxygenates in oxygenated fuel blends.  The Sector agreed 
that this should remain an information item on the Sector’s agenda. 
 
6. Electronic Linearization for Positive Displacement Meters 
 
Source: Mr. Maurice Forkert, Tuthill Transfer Systems 
 
Purpose:  The Sector received a proposal to establish more definitive criteria for electronic linearization internal to 
positive displacement meters.  This item is included on the Sector’s agenda to allow for review and discussion of 
proposed criteria. 
 
Background/Recommendation:  Mr. Forkert (Tuthill Transfer Systems) submitted a request for the Sector to 
consider adding criteria to NCWM Pub 14 for electronic linearization internal to positive displacement meters, 
noting that there is apparently no regulation for this feature.  Mr. Forkert suggested considering Measurement 
Canada’s “Approval Procedure for Linearization Functions Incorporated in Measuring Systems” (Document 
Number VO-AP-037) as the basis for the criteria, provided there is no objection by Measurement Canada or 
copyright violation by doing so. 
 
A copy of Mr. Forkert’s letter proposing this addition along with the Measurement Canada document was included 
as an attachment to the Sector’s 2009 Agenda and is included in Appendix F to this Summary. 
 
Mr. Forkert suggested the following revisions to the Measurement Canada document: 
 

 Section 1.2. Scope 
 
Add paragraph to the “Scope” of the document as shown below.  This paragraph would bring electronic 
output PD meters, turbine meters, etc. that do not have a shaft output on equal requirements as other meters 
that currently incorporate electronics in the measuring device.   

 
1.2 Scope 
 
This procedure applies to pulse processing electronic devices incorporating the linearization of the pulse 
per unit volume versus pulse frequency.  This includes all flow computers, electronic registers, correction 
devices and supporting software external to the measuring device.  The tests verify the proper functioning 
and accuracy of the linearization schemes. 
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For processing electronic devices incorporating the linearization of the pulse per unit that is within the 
measuring device, the results of the device accuracy and endurance tests will verify the complete measuring 
device capabilities.  The linearization electronics of the measuring device must be protected from 
tampering and fraud utilizing a physical seal.  No separate tests on parts of the measuring device are 
required. 

 
 2.1. Equipment Requirements. 

 
This section needs to be reviewed by the work group developing criteria for electronics.  When Tuthill 
tested their linearization board in Canada, they had problems because their Dual Channel Pulser “off” 
position of the pulse did not go close enough to zero volts.  Tuthill furnished a dual channel pulser that goes 
down to within 0.2 volts in the “off” part of the pulse and then the Measurement Canada counters worked 
fine. 
 

 Section 2.5.1. and 2.5.3. 
The word “devices” should be “EUT.” 
 

 Section 2.6.2.1. and 2.6.2.3. 
Do not limit “meter Factors” to 4 or 5 points.  See proposed revisions to 2.6.2.5. below as a method to test 
all points for which the device is capable. 
 

 Section 2.6.2.5. 
Delete runs number 2 through number 5 and replace with: 
 
2. Select frequencies that result in flow rates that lie between each pair of points programmed in Section 

2.6.2.3.  Test at each frequency. 
 
Change Run number 6 to number 3. 
 

 Factor Limit 
The limit of 3 to 5 factors should be changed to cover any number of factors. 

 
Discussion:  Mr. Forkert explained that his company had introduced a meter into the market with a linearization 
board and was advised by the weights and measures authority that there were no regulations to address that 
component.  He recommended including the feature as allowable in the register and to not require a separate 
evaluation of this component.  He explained that the part could not be removed or modified without breaking a seal.  
He also requested that the e-linearization feature be considered as part of the meter just as the pulse output 
component is looked at as part of the meter.   
 
Mr. Oppermann (Weights and Measures Consulting) commented that industry wants to be able to use e-linearization 
as a means to improve the performance of a meter and noted that this has been done for years with scales and load 
cells.  Provided the performance is within acceptable levels, it should not matter how this is accomplished. 
 
In discussing this issue, reference was made to NCWM Pub 14 Policy G. Range of Data Points, which addresses the 
use of “multi-point calibration.”  This policy specifies that “multi-point calibration” must be “blind and integral” 
which, according to the policy, is intended to mean it is programmed during the manufacture of the device and is not 
accessible in the field.  The policy also prohibits multi-point calibration from being used as a means to establish the 
minimum turn down ratios of 5:1 or 10:1; however, it does allow the feature to be used to extend the measuring 
range beyond the minimum ratios.  In discussing how this policy is to be applied in conjunction with Mr. Forkert’s 
example, there were questions regarding the use of the term “blind and integral.”  Several members noted that a 
better definition of the term is needed in order to ensure consistent understanding of the term and its use in the 
application of requirements. 
 
Mr. Forkert noted a distinction in his scenario is that they want the e-linearization feature to be considered a part of 
the meter, much as one would consider other components of the device.  Understanding that the e-linearization 
feature is used to individually program each meter at the factory, some NTEP laboratory representatives expressed 
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concerns about the possibility of interchanging parts in the field and the impact on meter performance and 
questioned what means would be provided to deter field replacements.  Some manufacturers noted that this should 
be viewed no differently than replacing other metrologically significant parts in the field; for example, meters are 
not shipped back to the factory for replacement of a rotor and replacement of the e-linearization board should be 
viewed in the same light.  It is up to the user/installer to ensure continued compliance with accuracy and other 
requirements. 
 
There were also questions during the discussion regarding whether or not the e-linearization feature should be listed 
as a feature on the CC.  Some pointed out that other device types use metrologically significant components that can 
be replaced in the field when problems are encountered.  Repairs, adjustments, or changes to these features are 
generally obvious or detectable.  Mr. Patoray, (Consultants on Certification) gave several examples of weighing 
device applications such as load cells (which are not repairable in the field), junction boxes (which can be protected 
by a security seal), and electronic boards (which are completely replaced when they fail). 
 
The Sector discussed developing language to clarify the application of Policy G., but was unable to reach a 
conclusion at the meeting.  While they did not identify a specific alternative, there was general agreement that the 
electronic linearization that is programmed during the manufacture of a device should not be readily accessible in 
the field without breaking an approved seal.  The NTEP Labs expressed concern regarding the unique nature of the 
programming and how interchange of the e-linearization board would be controlled in the field.  The Sector agreed 
that this issue requires additional work that would best be accomplished by a small work group. 
 
Decision:  The Sector agreed that a small work group comprised of the following individuals be established to 
further develop this issue for the Sector’s review. 
 

Chairman: Mr. Steve Patoray 
Work Group Members: Mr. Maurice Forkert 

Mr. Mike Frailer 
Mr. Mike Guidry 
Mr. Dmitri Karimov 
Mr. Rich Miller 
Mr. Ken Smith 

 
The WG was tasked with the following: 
 

1) Clarify Policy G. Range of Data Points by bouncing ideas off of Mike Frailer for: 
a. Defining what is meant by multi-point calibration shall be “blind and integral” to the measuring 

element. 
b. Clarifying what is meant by multi-point calibration shall be not “accessible” in the field. 
 

2) Develop Language in Policy G. Range of Data Points to Allow for Uniform Interpretation and 
Application of the Criteria by the United States and Canadian Stakeholders by February 2010, including 
a. Where necessary to clarify the intent of the criteria: 

i. Modify Language 
ii. Define Terminology 

 
3) Review and Discuss Modifications to Policy G. at the March 2010 NTEP Measuring Lab Meeting 

 
7. Next Meeting 
 
Source: NTETC Measuring Sector 
 
Background/Discussion:  The Sector was asked to develop a proposed date and location for the next meeting.  The 
Sector agreed that holding the meeting in conjunction with the SWMA is still acceptable. 
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Decision:  The Sector agreed to recommend to the NTEP Committee that the next Sector meeting be held in 
conjunction with the 2010 Southern Weights and Measure Association meeting, which is tentatively scheduled to be 
held in South Carolina.  The NCWM is asked to communicate with the SWMA regarding its past difficulties 
booking lodgings for the Sector meetings and ask for assistance to prevent these difficulties in the future. 
 
 
Additional Items as Time Allows: 
 
The NCWM S&T Committee would appreciate input from the Measuring Sector on the following measuring-related 
issues on its agenda.  If time permits, the Measuring Sector was asked for comments on these issues.  In the interest 
of brevity, the narrative for each item was abbreviated.  Full descriptions of the items can be found in the S&T 
Committee’s 2009 Interim Report and 2010 Interim Agenda.  
 

8. G-S.1. Marking (Software) 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to NIST 
Handbook 44 General Code paragraph G-S.1. Identification and provide comments to assist the NCWM S&T 
Committee in its deliberations on these proposals. 
 
Background:  The S&T Committee is considering changes to NIST Handbook 44 General Code paragraph 
G-S.1. Identification to better address software-based systems.  The Committee has considered multiple proposals 
under this item. 
 
Recommendation:  A copy of the most recent proposal to modify G-S.1. was included in the 2009 Sector Agenda 
(see also the 2009 Final S&T Report).  The Sector was asked to provide input to the S&T Committee on this issue. 
 
Discussion:  During the 2009 Sector meeting, Mr.  Patoray, (Consultants on Certification) noted that an updated 
version of the proposal from the Software Sector is now available.  In the more recent version, software-based 
devices must have a version number for both built-for-purpose and not-built-for purpose devices.  The version 
number can be included in a “look-up” menu.  A serial number could be required for a built-for-purpose device.  
Additional work is being done on definitions and the Sector is encountering a significant amount of opposition from 
the general weighing industry whose members hold a large number of CCs. 
 
Mr.  Wotthlie (MD) made comment that the previous version of the proposal (prior to the one with the most recent 
modifications) was reasonable.  The latest changes by the Software Sector include requirements for hard marking 
which do not seem reasonable. 
 
Decision:  While the Sector briefly discussed this item, it did not have comments to offer the S&T Committee. 
 
9. G-S.8.1. Access to Calibration and Configuration Adjustments, Proposed Changes to  

Language 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to NIST 
Handbook 44 General Code paragraph G-S.8. Sealing and associated paragraphs and provide comments to assist the 
NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The S&T Committee has considered multiple proposals to modify and expand NIST Handbook 44 
General Code paragraph G-S.8. Provision for Sealing Electronic Adjustable Components and associated 
subparagraph G-S.8.1. Multiple Weighing or Measuring Elements that Share a Common Provision for Sealing.  The 
Committee agreed that if a device designed for commercial applications is capable of being “sealed” while leaving 
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available either external or remote access to the calibration or configuration mode, it is clearly in violation of the 
current G-S.8. Provision for Sealing Electronic Adjustable Components and General Code paragraph 
G-S.2. Facilitation of Fraud and, therefore, no change to the existing language is needed.  However, because of the 
ongoing disagreement on the interpretation of G-S.8. among the NTEP laboratories, the Committee agreed to make 
changes to the proposal based on the concerns raised during multiple open hearings.   
 
Although multiple iterations of proposed language have been submitted, reviewed, and discussed, at the 2009 
NCWM Interim Meeting, the Committee concluded that the item is not ready for a vote.  However, the Committee 
decided to maintain the item on its agenda in anticipation that language would be developed by the 2010 Interim 
Meeting. 
 
During the 2009 NCWM Annual Meeting, the S&T Committee received comments during the open hearing that no 
action may be needed and that the existing language in HB 44 is sufficient.  Additional comments indicated that 
other proposals are overly complex.  Oregon and Maryland believe that amended requirements for sealing are 
needed by the NTEP labs and field officials in order to consistently interpret and apply sealing requirements.   
 
The Committee believes that all parties agree with the intent of the proposal.  Both the WMD and SMA proposals 
include language that restates the existing language in G-S.8., but is essentially reformatted for clarification.  
Additionally, both proposals include new requirements for providing indications when a device is in adjustment 
mode.  WMD proposed further language to address devices that may have more that one method of sealing.   
 
Recommendation:  Proposals considered by the Committee were included in the 2009 Sector agenda (and are also 
available as part of the S&T Committee’s 2009 Interim and Final Reports).  The Sector was asked for technical 
input on this issue that could be provided to the S&T Committee to help them in their assessment of the proposed 
changes. 
 
Discussion:  The Sector briefly discussed this issue, giving examples of how the requirements in paragraph G-S.8. 
have been applied to measuring devices.  Mr.  Patoray, (Consultants on Certification) noted that some weighing 
devices could be left in the calibration mode even though a physical security seal has been affixed and he further 
commented that the term “effective” has been questioned in discussions on this issue. 
 
Most Sector members agreed that the Sector and NTEP measuring labs have consistently understood and applied the 
criteria in paragraph G-S.8.  Mr.  Wotthlie observed that, if the Sector sends a statement to the S&T Committee, it 
should say measuring devices either cannot function in the calibration or configuration mode or it should not be 
possible to seal the device while in that mode.  Mr. Wotthlie gave the example of the mechanical temperature 
compensators that must be deactivated in order to reapply a security seal; this is considered an acceptable means of 
security and it complies with paragraph G-S.8.  He also noted that the measuring laboratories have been consistently 
applying this requirement.  Mr.  Wotthlie noted that clarification is needed so the weighing labs are consistent in 
applying these requirements.  Even though paragraph G-S.8. is relatively clear, he would suggest only changing a 
few words for clarification. 
 
Decision:  The Sector reviewed the proposed changes to General Code paragraph G-S.8.1. currently under 
consideration by the NCWM S&T Committee.  The Sector agreed that measuring devices with NTEP CCs have 
been evaluated to either: 
 

(1) not function in the calibration or configuration mode; 
(2) not be sealed in the calibration or configuration mode; or 
(3) clearly indicate the device is in the calibration or configuration mode. 

  
The Sector agreed that these options reflect the intent of General Code paragraph G-S.8. and, because the intent of 
the paragraph is understood and appropriately applied by the measuring community, the Sector recommends that no 
changes be proposed to General Code paragraph G-S.8. 
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10. Temperature Compensation for Liquid Measuring Devices Code 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to the 
NIST Handbook 44 Liquid Measuring Devices Code to address temperature compensation for retail motor-fuel 
devices and to provide comments to assist the NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The NCWM S&T Committee is considering a proposal to modify Section 3.30. Liquid-Measuring 
Devices (LMD) Code by modifying paragraphs S.2.6., S.2.7.1., S.2.7.3., N.4.1.1.(a) and (b), N.5., UR.3.6.1.1., and 
UR.3.6.1.2., to add new paragraphs S.1.6.8., S.2.7.2., S.4.3., UR.3.6.1.3., and UR.3.6.4., and to renumber other 
existing paragraphs as appropriate to recognize temperature compensation for retail devices. 
 
Based on comments heard from the floor at the 2009 NCWM Annual Meeting, the S&T Committee acknowledged 
that additional work may be needed to specific sections of the proposed changes to the code.  Points raised and 
discussed by the Committee include the following: 
 

 There was a question of whether to reference “15 °C” or “15.56 °C.”  The Committee agreed that industry 
practice has been to use “15 °C” and that this is the reference used internationally; consequently, they 
believe it should be kept as “15 °C.”  This is also supported by the L&R Committee’s 2009 Interim Report 
which references a statement by the Meter Manufacturers’ Association indicating that 15 °C is used 
internationally and industry would likely follow that convention should SI units be used. 

 Clarification is needed for the differences between wholesale devices and systems.  In question were 
paragraph S.1.6.8. Representations from Devices with Temperature Compensation and paragraph 
S.2.7.2. Display of Temperature. 

 Clarification is needed for how S.2.7.2. applies to electronic registers that can only indicate in terms of 
compensated quantities when the compensator is activated; the compensator would need to be activated and 
an additional run completed in order to view an uncompensated reading. 

 Review the use of the term “invoice” and consider if the term is well understood for retail transactions 
which have typically used terminology such as “printed receipt” or recorded representation. 

 Review the language in the VTM code under Item 331-2 and consider where changes might be needed to 
ensure consistency for the conditions and period of use for this feature. 

 
The Committee decided to keep the status of this item as an “Information” item and acknowledges that some 
jurisdictions are already facing the imminent possibility of temperature-compensated retail motor-fuel equipment in 
their jurisdictions.  The Committee believes that these standards are necessary whether or not the issue of a model 
method sale regulation is adopted in NIST Handbook 130 since weights and measures jurisdictions may decide to 
permit this equipment based upon their individual State laws or regulations. 
 
Recommendation:  Proposed changes to the Liquid-Measuring Devices Code currently under consideration by the 
NCWM S&T Committee were included in the 2009 Sector agenda (and are also available as part of the S&T 
Committee’s 2009 Interim and Final Reports).  At its 2009 meeting, the Sector was asked for technical input on this 
issue that could be provided to the S&T Committee to help them in their assessment of the proposed changes. 
 
Discussion:  Mr. Karimov (Liquid Controls) noted that he questioned how paragraph S.2.7.3. would apply with 
regard to the simultaneous display of net and gross volumes, particularly for equipment that delivers multiple 
product types and product types under both compensated and uncompensated conditions.  Other Sector members 
agreed that paragraph S.2.7.3. as modified would not require simultaneous display of net and gross volume.  The 
Sector agreed that the gross and net volumes should not be required to be simultaneously displayed. 
 
Mr.  Wotthlie encouraged manufacturers to carefully review the proposed changes to ensure that the changes would 
not negatively affect their equipment.  By identifying changes early in the process, this can avoid having to revisit 
the requirements after they have already been adopted in Handbook 44. 
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The Sector also had a great deal of discussion on proposed paragraph UR.3.6.1.1. Use of Automatic Temperature 
Compensation regarding temperature compensator and nontemperature compensated meters where the delivery is 
temperature compensated.  Mr. Wotthlie (MD) suggested that a search needs to be done for the terms “retail” and 
“wholesale” to ensure that they have been inserted or deleted as appropriate to reflect the expanded application.  A 
related question was raised by Mr. Oppermann (Weights and Measures Consulting) regarding how revised 
paragraph UR.3.6.1.3. Recorded Representations (Invoices, Receipts, and Bills of Lading) (formerly numbered 
UR.3.6.1.2.) was intended to apply in applications where the sale is to the end user. 
 
Decision:  The Sector discussed the proposed changes to the LMD Code to recognize temperature compensation for 
retail motor-fuel devices, particularly paragraph UR.3.6.1.1. Use of Automatic Temperature Compensation; 
however, it had no specific comments to forward to the S&T Committee. 
 

11. T.2.1. Tolerances – Vehicle-Tank Meters (VTMs) 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to the 
tolerances in NIST Handbook 44 Vehicle Tank Meters Code paragraph T.2.1. Automatic Temperature-
Compensating Systems devices and to provide comments to assist the NCWM S&T Committee in its deliberations 
on these proposals. 
 
Background:  The S&T Committee continues to consider the following proposed changes to decrease the ATC 
tolerances on VTMs. 
 

T.2.1.  Automatic Temperature-Compensating Systems. The difference between the meter error (expressed 
as a percentage) for results determined with and without the automatic temperature-compensating system 
activated shall not exceed: 
 

(a) 0.40.2 % for mechanical automatic temperature-compensating systems; and 
 
(b) 0.20.1 % for electronic automatic temperature-compensating systems. 

 
The delivered quantities for each test shall be approximately the same size.  The results of each test shall be 
within the applicable acceptance or maintenance tolerance. 
(Amended 201X) 

 
The Committee requested data (in addition to that provided by the submitter) to be submitted in either support or 
opposition to the proposed changes.  At the 2009 Annual Meeting, the Committee reported that it received additional 
VTM test data from the State of Maine.  This data supports the proposed change to the tolerances; the change would 
not impact the compliance rate for the devices included in these tests.  The Committee noted that to date it has 
received only data in support of the proposed change. 
 
The Committee heard opposition from the Meter Manufacturers Association and received a letter from David Rajala 
(Veeder-Root) expressing similar concerns over the proposed change to the tolerances.  Both expressed concerns 
over the test procedures and test equipment that might be used by some jurisdictions, noting that, should non-NIST 
traceable thermometers or improper test procedures be used, the proposed tolerances would be too small. 
 
Recommendation:  The Committee asks for additional input from the Measuring Sector regarding these proposed 
changes.  Data in support or opposition of the changes would be appreciated. 
 
Decision:  Time did not permit the Sector to discuss these proposed changes.  Consequently, the Sector took no 
position on this proposal. 
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12. Water Meters – Test Draft Sizes, Repeatability Tests, and Tolerance Values 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to the 
NIST Handbook 44 Water Meters Code for test draft sizes, repeatability test criteria, and tolerances values and to 
provide comments to assist the NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The S&T Committee has reviewed multiple proposals to modify the test procedures and tolerances 
associated with testing water meters under NIST Handbook 44 Section 3.36. Water Meters Code.  These proposals 
were included on the Committee’s 2009 agenda under Information Item 336-3 N.3. Test Drafts and N.4. Testing 
Procedures and Developing Item.  The water meter manufacturers who submitted the proposed changes have 
expressed concerns that the test draft sizes for some tests are not adequate and may result in erroneous test results.  
These manufacturers are also proposing that the test procedures and draft sizes be aligned with the standards of the 
American Water Works Association (AWWA). 
 
At the 2009 NCWM Annual Meeting, the S&T Committee reported receiving additional data from the water meter 
manufacturers; a comparison of current H44 requirements, AWWA standards, and the proposed changes; comments 
from NIST WMD; and excerpts from corresponding international standards.  
 
The above information as well as correspondence between the water meter manufacturers and the S&T Committee 
is available upon request from the Sector technical advisor and S&T Committee technical advisor, Ms. Butcher. 
 
The Committee recently received eight additional alternate proposals from five water meter manufacturers.  These 
proposals are being discussed between the five manufacturers, the State of California Division of Measurement 
Standards (represented on the S&T Committee by Ms. Kristin Macey), and several California counties (including 
2010 S&T Committee Chairman, Mr. Brett Saum, San Luis Obispo County, CA).  The S&T Committee anticipates 
receiving an update of these eight revisions from the fall regional weights and measures associations. 
 
Recommendation:  The Sector was asked to provide any comments regarding this issue to the S&T Committee. 
 
Decision:  Time did not permit the Sector to discuss these proposed changes.  Consequently, the Sector took no 
position on this proposal. 
 
13. Draft Code Section 3.3X. Hydrogen Gas-Measuring Devices 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review a draft code being proposed 
for inclusion in NIST Handbook 44 to address commercial hydrogen gas-measuring devices and to provide 
comments to assist the NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The NCWM S&T Committee’s Agenda added a new item to its Developing Item in 2008 to 
recognize work being done to develop a code for commercial hydrogen gas-measuring devices by the U.S. National 
Work Group (USNWG) for the Development of Commercial Hydrogen Measurement Standards.  The WG, which 
presently includes weights and measures officials, manufacturers and users of hydrogen measuring devices, and 
federal agency representatives, continues to look for input and participation from the weights and measures 
community in the development of the code and associated test procedures.  The most current version of the draft 
code can be found on NIST WMD’s home page at http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-
Hydrogen-Measurement-Standards.cfm.  This web page is a resource for the U.S. weights and measures and 
hydrogen community regarding the latest information and status of ongoing work to develop uniform and 
appropriate legal metrology standards for commercial hydrogen measurements. 
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At its August 2009 meeting, the USNWG on Hydrogen agreed that the code is ready to propose for adoption as a 
tentative code, with the caveat that some additional verification needs to be completed over the coming months to 
validate the proposed tolerances and test notes. 
 
Recommendation:  This item was included on the Sector’s agenda to make the Sector aware of the work and to 
encourage input and participation from Sector members.  A copy of the most recent draft code was provided to the 
Sector for reference. 
 
Decision:  Time did not permit the Sector to discuss these proposed changes.  Consequently, the Sector took no 
action on this item.  This item was included on the Sector’s agenda to make the Sector aware of the work and to 
encourage input and participation from Sector members. 
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Appendix A 
NTETC Measuring Sector (MS) 

Action List – October 2009 
  

Responsible Party 
 

Task 
 

Details 
 

Deadline 
Refine the example for a 
“separated technology” 
proposal and circulate it for 
review. 

<Integrate the separated 
technology proposal 
with that presented at 
the 2009 Sector 
meeting. 

<Circulate the newly 
edited version among 
Measuring Sector 
members. 

December 15, 2009, to 
complete a revised 
example of Policy C. 
 

Discuss revisions with 
interested Sector members. 

<Discuss revision with 
members who are able 
to attend the January 
2010 NCWM Interim 
Meeting. 

<Solicit additional 
comments via electronic 
communication 

January 2010 Interim 
Meeting 

1 Mike Keilty working 
with interested Sector 
members 

Make additional revisions and 
present draft to the Sector for 
review and approval. 

<Make any additional 
revisions as needed. 

<Distribute revised 
version to Sector. 

2010 Sector Meeting 

3 Metro logically 
Significant 
Characteristics of 
Technologies Work 
Group (WG) 
 
Chair: 
Rodney Cooper 
 
Co-Chair: 
Rich Miller 
 
Work Group: 
Marc Buttler 
Paul Glowacki 
Mike Guidry 
Gordon Johnson 
Dmitri Karimov 
Henry Oppermann 
Steve Patoray 
Dan Reiswig 

Form new MS Metrologically 
Significant Characteristics of 
Technologies Work Group to 
arrive at a uniform, 
appropriate, and clear 
approach for initial, 
subsequent, and additional 
tests for the performance of a 
device technology 

<Create a Short List 
features/options 
affecting the 
metrological 
characteristics of each 
device technology 

<Provide a 1-page 
analysis that briefly 
documents and provides 
the rationale for 
including each 
metrological 
characteristic in the list 

<WG reviews First Draft 
List of significant 
constituents and 
condenses to only 
relevant characteristics1 

<WG prepares Final List 
for its January 2010 
NCWM Meeting2 

1December 15, 2009, to 
complete the First Draft 
List that is ready for the 
WG's Review  
 
2January 15, 2010, for the 
Final List for the WG's 
First Meeting 

3 Mik e Keilty 
Tina Butcher 

Coordinate with NCWM to 
enable Metrologically 
Significant Characteristics of 
Technologies Work Group to 
meet briefly at the: (1) January 
2010 NCWM Meeting and (2) 
July 2010 NCWM Meeting 
 

<Contact NTEP Admin 
Director (Don Onwiler) 
for meeting approvals  

 

October 15, 2009 
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Appendix A 
NTETC Measuring Sector (MS) 

Action List – October 2009 
  

Responsible Party 
 

Task 
 

Details 
 

Deadline 
2 Tina Butcher Forward HydroCarbon (HC) 

Vapor Meter Checklist 
developed by CADMS for 
consideration of the NTEP 
CMTE 

<Add  HC Vapor Meter 
Checklist to NCWM 
Pub 14  

<NOTE Input is needed 
on HC Vapor Meter 
Checklist from HC 
Vapor Meter OEMs  

November 1, 2009 

4A Test Criteria for an 
Electronic Indicator 
Submitted Separately 
from a Measuring 
Element for NTEP 
Evaluation 
Work Group: 
Rodney Cooper 
Maurice Forkert 
Dmitri Karimov 
Rich Miller 
Dave Rajala 
Ralph Richter 
 

WG Provides Input on the 
Checklist developed by 
CADMS  

<WG Provides Input to 
Dan Reiswig 1 month 
prior to March 2010 
NTEP Lab Meeting 

 
 

February 2010  
  

4B C hecklist Developer: 
Dan Reiswig 

Modify the Checklist for 
Discussion at the March 2010 
NTEP Lab Meeting 

<Dan Reiswig Modifies 
Draft Checklist based on 
Input of the WG 

 

March 2010  
 

4C C hecklist Developer: 
Dan Reiswig 

MS Labs Discuss and Make 
Necessary Modification at the 
March 2010 NTEP Lab 
Meeting 

<Dan Reiswig Modifies 
Draft Checklist based on 
Labs' Input from the  
March 2010 NTEP Lab 
Meeting 

 

Late August 2010 Final 
Draft Checklist 
Distributed 1 month prior 
to the Fall 2010 MS 
Meeting 
 

4D Dan  Reiswig/Tina 
Butcher 

Finalize the Checklist for the 
2011 NCWM Pub 14 

<Dan Reiswig works with 
Technical Advisor to 
incorporate input from 
Fall 2010 Sector 
meeting. 

<If further Sector review 
is not required, 
Technical Advisor 
submits draft to the 
NTEP Committee to 
consider for 2011 Pub 
14. 

November 1, 2010, MS 
Submits Final Checklist 
for consideration of the 
NTEP CMTE to include 
in the 2011 NCWM Pub 
14 

6A M aurice Forkert 
Mike Frailer 
Mike Guidry 
Dmitri Karimov 
Rich Miller 
Lead: Steve Patoray 
Ken Smith 

Clarify Policy G. Range of 
Data Points 

Bounce ideas off of Mike 
Frailer for: 

(1)  Defining what is 
meant by multi-point 
calibration shall be 
"blind and integral" 
to the measuring 
element 

(2)  Clarifying what is 
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Appendix A 
NTETC Measuring Sector (MS) 

Action List – October 2009 
  

Responsible Party 
 

Task 
 

Details 
 

Deadline 
meant by multi-point 
calibration shall be 
not "accessible" in 
the field 

6B M aurice Forkert 
Mike Frailer 
Mike Guidry 
Dmitri Karimov 
Rich Miller 
Lead: Steve Patoray 
Ken Smith 

Develop Language in Policy 
G. Range of Data Points to 
Allow for Uniform 
Interpretation and Application 
of the Criteria by the U.S. and 
Canadian Stakeholders 

<In Policy G, where 
necessary to clarify the 
intent of the criteria: 
(1) Modify Language 
(2) Define Terminology 

<Review and Discuss 
Modifications to Policy 
G. at the March 2010 
Lab Mtg 

February 2010 

9 Tina Butcher Forward the MS Position on 
the Proposal to Modify HB44 
General Code G-S.8 to the 
2010 NCWM S&T CMTE 

<Measuring Devices with 
CCs have been 
evaluated to either: 
(1) not function in the 

calibration or 
configuration mode 

(2) not be sealed in the 
calibration or 
configuration mode 
or 

(3) clearly indicate the 
device is in the 
calibration or 
configuration mode 

<MS recommends no 
changes to paragraph 
G-S.8 since the intent is 
understood and 
appropriately applied by 
MS members 

November 1, 2009 
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Appendix B 
 

Proposed Revisions to Policy C – Product Family Table, prepared by Mike Keilty, 
Attachment to 2009 Agenda (Agenda Item 1) 

 
C. Product Families for Meters 
 
When submitting a meter for evaluation, the manufacturer must specify the product family and critical parameters 
for which the meter is being submitted.   
 
The product family and the specific product subgroup covered by the Certificate are to be identified on Page 1 of the 
Certificate of Conformance.  More detailed information, including the typical product types found in the subgroup, 
is to be included in the application section of the Certificate. 
 

Table C.1. Tests to be Conducted 
Test A – Products must be individually tested and noted on the Certificate of Conformance. 
Test B - To obtain coverage for a range of products within a family:  T est with one product having a low specific 
gravity; test with a  second product having a high specific gravity.  T he Certificate of Conformance will cover all 
products in the product family within the specific gravity range tested. 
Test C - To obtain coverage for a range of products within a family:  Test with one product having a low viscosity; 
test with a second product having a high viscosity.  T he Certificate of Conformance will cover all products in the 
product family within the viscosity range tested. 
Test D – To obtain coverage for a product family:  Test with one product in the product family. The Certificate of 
Conformance will cover all products in the family. 
Test E – To obtain coverage for a range of products within a family:  Test with one product having a low kinematic 
viscosity; test with a second product having a high kinematic viscosity.  T he Certificate of Conformance will note 
coverage for all products in the family within the kinematic viscosity range tested. 
Test F  – To o btain coverage f or a  range o f p roducts within a  f amily:  T est wi th one product having a  specified 
conductivity.  The Ce rtificate o f C onformance will n ote c overage f or all p roducts i n b oth o f t he families w ith 
conductivity equal to or above the conductivity of the tested liquid. 
 

Table C.2. Product Family Test Table 

Mass Meter Product 
Family & Test 
Requirements 

 

Magnetic Flow Meter 
Product 

Family & Test 
Requirements 

Positive Displacement 
Flow Meter Product 

Family & Test 
Requirements 

Turbine Flow Meter 
Product 

Family & Test 
Requirements  

 
Test B 

Normal Liquids 
Includes the following for 

Mass Flow Meters: 
 

Fuels, Lubricants, 
Industrial and Food Grade 

Liquid Oils, 
Solvents 
General, 
Solvents 

Chlorinated, 
Pure Alcohols & Glycols, 
Water (De-mineralized & 

Test F  
Fuels, Lubricants, 

Industrial and Food Grade 
Liquid Oils, 

Solvents 
General, 
Solvents 

Chlorinated, 
Pure Alcohols & Glycols, 
Water (De-mineralized & 

de-ionized), Heated 
Products (above  

50 °C)* 
 

Test C 
Fuels, Lubricants, 

Industrial and Food Grade 
Liquid Oils 

Test E  
Fuels, Lubricants, 

Industrial and Food Grade 
Liquid Oils  

Test C 
Solvents 
General 

Test E  
Solvents 
General 

 

Test C 
Solvents 

Chlorinated 

Test A 
Solvents 

Chlorinated 

Test C 
Alcohols, Glycols, & 
Water Mixes Thereof 

Test E  
Alcohols, Glycols, & 
Water Mixes Thereof 
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Table C.2. Product Family Test Table 

Mass Meter Product 
Family & Test 
Requirements 

 

Magnetic Flow Meter 
Product 

Family & Test 
Requirements 

Positive Displacement 
Flow Meter Product 

Family & Test 
Requirements 

Turbine Flow Meter 
Product 

Family & Test 
Requirements  

de-ionized), Heated 
Products (above  

50 °C)* 
Water (Tap, Potable & 

Nonpotable), Water Mixes 
of Alcohols & Glycols, 
Juices, Beverages, Clear 
Liquid and Suspensions 

Fertilizers, Crop 
Chemicals, Liquid Feeds, 

Chemicals 
 

Test D 
Water (Tap, Potable & 

Nonpotable), Water Mixes 
of Alcohols & Glycols, 
Juices, Beverages, Clear 
Liquid and Suspensions 

Fertilizers, Crop 
Chemicals, Liquid Feeds, 

Chemicals 

 

Test D  
Water 

 

Test D  
Water 

 

Test C 
Clear Liquid  

Fertilizers 

Test A 
Clear Liquid  

Fertilizers 

Test C 
Crop Chemicals (Type A) 

Test A 
Crop Chemicals (Type A) 

Test C 
Crop Chemicals (Type B) 

Test A 
Crop Chemicals (Type B) 

Test C 
Flowables 

Test A 
Flowables 

Test C 
Crop Chemicals (Type C) 

Test A 
Crop Chemicals (Type C) 

Test C 
Crop Chemicals (Type D) 

Test A 
Crop Chemicals (Type D) 

Test C 
Suspension 
Fertilizers 

Test A 
Suspension 
Fertilizers 

Test C 
Liquid Feeds 

Test A 
Liquid Feeds 

Test C 
Chemicals 

Test A 
Chemicals 

 

Test B 
Heated Products (above 50 

°C) 

*See above Test C 
Heated Products (above 50 

°C) 

Test A 
Heated Products (above 

50 °C) 

Test D 
Compressed Liquids  

 

Not Applicable 
 

(conductivity too low) 

Test C 
Fuels and Refrigerants 

Test E 
Fuels and Refrigerants  

Test C 
NH3 

Test A 
NH3 

Test D 
Compressed Gases  

 

Note: CNG is only included in Section 3.37 Mass Flow 
Meters of Handbook 44 CNG 
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Table C.2. Product Family Test Table 

Mass Meter Product 
Family & Test 
Requirements 

 

Magnetic Flow Meter 
Product 

Family & Test 
Requirements 

Positive Displacement 
Flow Meter Product 

Family & Test 
Requirements 

Turbine Flow Meter 
Product 

Family & Test 
Requirements  

Test D 
Cryogenic Liquids and 
Liquefied Natural Gas   

Not Applicable 
(conductivity too low) 

Test A 
Cryogenic Liquids and 

Liquefied Natural Gas – 
 

Test D  
Cryogenic Liquids and 

Liquefied Natural Gas – 
 

1Note: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and 
product trade names, which fall into a product family.  Water and a product such as stoddard solvent or mineral 
spirits may be used as test products in the fuels, lubricants, industrial, and food- grade liquid oils product family. 
 
2 The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 
40 °F) and 1 atm.  The density of water at standard conditions is approximately 1000 kg/m3 (or 998 kg/m3) 
 
3 Diesel fuel blends (biodiesel) with up to 20 % vegetable or animal fat/oil. 
 
4 Gasoline includes oxygenated fuel blends with up to 15 % oxygenate.  
           Centipoise 
         Centistokes   =   --------------------- 
           Specific Gravity 
5 Kinematic viscosity is measured in centistokes.      
 
Source for some of the viscosity value information is in the Industry Canada - Measurement 
Canada "Liquid Products Group, Bulletin V-16-E (rev. 1), August 3, 1999." 
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Table C.3.  Typical Product Family Characteristics 

Product Families Typical Products Reference Viscosity* (60 °F) 
Centipoise (cP) 

Reference 
Specific Gravity* 

(60 °F) 
Normal Liquids Diesel Fuel  
Fuels, Lubricants, 
Industrial and 
Food Grade 
Liquid Oils 

10 0.72 
Gasoline 0.28 0.72 
Fuel Oil (#1, #2, #3, #4) 8 to 88 0.9 
Kerosene 1.94 0.75 
Light Oil 13.47 0.86 
Spindle Oil   
Lubricating Oils 20 to 1000 0.80 to 0.90 
SAE Grades 192 to 3626 0.9 
Bunker Oil  11,200 0.99 
6 Oil (#5, #6) 66-13,000 0.9 
Crude Oil 3-1783 0.79 to 0.97 
Asphalt 100 to 5000  
Vegetable Oil 133 0.92 
Biodiesel above B20 10.12 0.86 
Avgas 1.5 to 6  
Jet A 1.5 to 6  
Jet A-1 1.36 0.76 
Jet B 1.5 to 6  
JP4 1.02 0.76 
JP5 1.94 0.76 
JP7 
JP8 

1.82 0.76 

Cooking Oils 9.93 0.92 
Sunflower Oil 90.1 0.93 
Soy Oil 90.6 0.93 
Peanut Oil 11 to 110 0.9 to 1.0 
Olive Oil 116.8 0.92 
Corn Oil 4.0 0.91 

Normal Liquids Acetates  
Solvents General 

0.44 0.93 
Acetone 0.34 0.8 
Ethylacetate 1.36 0.96 
Hexane 0.34 0.66 
MEK 0.45 0.81 
Toluene 0.62 0.87 
Xylene 0.86 0.89 

Normal Liquids Carbon Tetra-Chloride  
Solvents 
Chlorinated 

0.99 1.6 
Methylene-Chloride 0.46 1.34 
Perchloro-Ethylene 1 1.6 
Trichloro-Ethylene 0.6 1.47 

Normal Liquids Ethanol  
Alcohols, Glycols 
& Water Mixes 
thereof 

1.29 0.79 
Methanol 0.64 0.80 
Butanol 3.34 0.81 
Isopropyl 2.78 0.79 
Isobutyl 4.54 0.81 
Ethylene glycol 25.5 1.19 
Propylene glycol 54 1.04 
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Product Families Typical Products Reference Viscosity* (60 °F) 
Centipoise (cP) 

Reference 
Specific Gravity* 

(60 °F) 

Water 
Normal Liquids  Tap Water 1.0 1.0 

Deionized 1.0 1.0 
Demineralized 1.0 1.0 
Potable 1.0 1.0 
Nonpotable 1.0 1.0 
Juices 1.0 1.0 
Beverages 1.0 1.0 
Milk 1.0 1.0 

Fertilizers 
Normal Liquids  Clear Liquid Fertilizers 31 to 110 1.17 to 1.44 

Nitrogen Solution 31 to 110 1.17 to 1.44 
28%, 30% or 32% 31 to 110 1.28 to 1.32 
20% Aqua-Ammonia 1.1 to 1.3 0.89 
Urea 1.0 1.89 
Ammonia Nitrate 11.22 1.16 to 1.37 
N-P-K solutions  1.2 to 1.4 
10-34-0 48 1.39 
9-18-9  1.32 

Crop Chemicals (Type A) 
Normal Liquids  Herbicides 4 to 400 0.7 to 1.2 

Round-up 
Touchdown 
Banvel 
Treflan 
Paraquat 
Prowl 

Crop Chemicals (Type B) 
Normal Liquids  Fungicides 0.7 to 100 0.7 to 1.2 

Insecticides 
Adjuvants 
Fumigants 

Flowables 
Normal Liquids  Dual 20 to 900 1 to 1.2 

Bicep 
Marksman 
Broadstrike 
Doubleplay 
Topnotch 
Guardsman 
Harness 

Crop Chemicals (Type C) 
Normal Liquids  Fungicides 20 to 900 1 to 1.2 

Crop Chemicals (Type D) 
Normal Liquids  Micronutrients 20 to 1000 0.9 to 1.65 

Suspension Fertilizers  
Normal Liquids  3-10-30 

 
100 to 1000 0.9 to 1.65 

4-4-27 20 to 215 0.9 to 1.65 

Liquid Feeds 
Normal Liquids  Liquid Molasses 8640 1.25 

Molasses plus Phos Acid 
and/or Urea (Treacle) 

2882 1.1 to 1.3 

 
Normal Liquids

 
 Chemicals Sulfuric Acid 

 
1.49 

 
1.83 

Hydrochloric Acid 0.80 to 1. 0 1.1 
Phosphoric Acid 161 1.87 



NTEP Committee 2010 Interim Meeting Report 
Appendix B – NTETC Measuring Sector - Appendix B – Proposed Revision to Policy C – Product Family Table 

 NTEP - B32 

Product Families Typical Products Reference Viscosity* (60 °F) 
Centipoise (cP) 

Reference 
Specific Gravity* 

(60 °F) 
Bunker C Heated Products 11,200 1.99 
Asphalt 100 to 5000  

Fuels and Refrigerants NH3 
Compressed Liquids  LPG   

Propane 0.098 0.504 
Butane 0.19 0.595 
Ethane   
Freon 11 0.313 1.49 
Freon 12 0.359 1.33 
Freon 22 1.99 1.37 
Anhydrous Ammonia 0.188 0.61 
Compressed Natural Gas 
(CNG) 

Compressed Gases  0.6 to 0.8 (1=Air) 

Liquefied Oxygen Cryogenic Liquids and 
Liquefied Natural Gas 

0.038 0.66 
Nitrogen 1.07 0.31 
Liquefied Natural Gas   

 
*Reference fluid properties are not all inclusive and are representative examples only. 
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Appendix C 
 

Proposed Revisions to NCWM Publication 14, Policy C, Product Families for Meters – 
By Henry Oppermann and Mike Keilty Following October 2009 Sector Meeting 

 
C. Product Families for Meters 
 
When submitting a meter for evaluation, the manufacturer must specify the product family and critical parameters for which the meter is being submitted.   
 
The product family and the specific product subgroup covered by the Certificate are to be identified on Page 1 of the Certificate of Conformance.  More detailed information, 
including the typical product types found in the subgroup, is to be included in the application section of the Certificate. 
 

Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Test B:  To cover a range of the following 
products, test with one product having a low 
specific gravity and test with a second product 
having a high specific gravity.  The Certificate 
of Conformance will cover all products in all 
product categories listed in the table

Test F – To cover a range of the following 
products, test with one product having a 
specified conductivity.  The Certificate of 
Conformance will cover all products in both 
of the families with conductivity equal to or 
above the conductivity of the tested liquid.  within 

the specific gravity range tested. 

Test C - To cover a range of products 
within each product category, test 
with one product having a low viscosity 
and test with a second product having a 
high viscosity within each category.  
The Certificate of Conformance will 
cover all products in the product 
category

Test E – To cover a range of products 

 within the viscosity range 
tested. 

within each product category, test 
with one product having a low 
kinematic viscosity and test with a 
second product having a high 
kinematic viscosity within each 
category.  The Certificate of 
Conformance will cover all products 
in the product category within the 
kinematic viscosity range tested. 

Typical 
Products 

Specific 
Gravity* 
(60 °F) 

Product 
Category 

Typical 
Products 

Product 
Category 

Product Category: Fuels, Lubricants, 
Industrial and Food Grade Liquid Oils 
(FL&O) 

Product Category: Fuels, Lubricants, 
Industrial and Food Grade Liquid Oils 
(FL&O) 

Asphalt  FL&O Gasoline FL&O Typical 
Products 

Reference 
Viscosity* (60 F) 

Typical 
Products 

Reference 
Viscosity* 

(60 °F) 
Asphalt  Heated  JP4 FL&O  Centipoise (cP)  Centipoise (cP) 
Avgas  FL&O Jet A-1 FL&O Gasoline 0.28 Gasoline 0.28 
Jet A  FL&O JP7 & JP8 FL&O JP4 1.02 JP4 1.02 
Jet B  FL&O Kerosene FL&O Jet A-1 1.36 Jet A-1 1.36 
Spindle Oil  FL&O JP5 FL&O JP7 & JP8 1.82 JP7 & JP8 1.82 
Adjuvants 0.7 to 1.2 CC Corn Oil FL&O Kerosene 1.94 Kerosene 1.94 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Banvel 0.7 to 1.2 CC Cooking Oils FL&O JP5 1.94 JP5 1.94 
Fumigants 0.7 to 1.2 CC Diesel Fuel FL&O Corn Oil 4 Corn Oil 4 
Fungicides 0.7 to 1.2 CC Biodiesel above B20 FL&O Cooking Oils 9.93 Cooking Oils 9.93 
Herbicides 0.7 to 1.2 CC Light Oil FL&O Diesel Fuel 10 Diesel Fuel 10 
Insecticides 0.7 to 1.2 CC Sunflower Oil FL&O Biodiesel above 

B20 
10.12 Biodiesel above 

B20 
10.12 

Paraquat 0.7 to 1.2 CC Soy Oil FL&O Light Oil 13.47 Light Oil 13.47 
Prowl 0.7 to 1.2 CC Olive Oil FL&O Sunflower Oil 90.1 Sunflower Oil 90.1 
Round-up 0.7 to 1.2 CC Vegetable Oil FL&O Soy Oil 90.6 Soy Oil 90.6 
Touchdown 0.7 to 1.2 CC Bunker Oil  FL&O Olive Oil 116.8 Olive Oil 116.8 
Treflan 0.7 to 1.2 CC Avgas FL&O Vegetable Oil 133 Vegetable Oil 133 
Ammonia 
Nitrate 

1.16 to 1.37 Fert Jet A FL&O Bunker Oil  11,200 Bunker Oil  11,200 

Crude Oil 0.79 to 0.97 FL&O Jet B FL&O Avgas 1.5 to 6 Avgas 1.5 to 6 
Lubricating 
Oils 

0.80 to 0.90 FL&O Asphalt FL&O Jet A 1.5 to 6 Jet A 1.5 to 6 

Peanut Oil 0.9 to 1.0 FL&O Peanut Oil FL&O Jet B 1.5 to 6 Jet B 1.5 to 6 
Hexane 0.66 Sol Gen SAE Grades FL&O Asphalt 100 to 5000 Asphalt 100 to 5000 
Diesel Fuel 0.72 FL&O Lubricating Oils FL&O Peanut Oil 11 to 110 Peanut Oil 11 to 110 
Gasoline 0.72 FL&O Crude Oil FL&O SAE Grades 192 to 3626 SAE Grades 192 to 3626 
Kerosene 0.75 FL&O 6 Oil (#5, #6) FL&O Lubricating Oils 20 to 1000 Lubricating Oils 20 to 1000 
Jet A-1 0.76 FL&O Fuel Oil (#1, #2, #3, 

#4) 
FL&O Crude Oil 3 to 1783 Crude Oil 3 to 1783 

JP4 0.76 FL&O Spindle Oil FL&O 6 Oil (#5, #6) 66 to 13,000 6 Oil (#5, #6) 66 to 13,000 
JP5 0.76 FL&O Acetone Sol Gen Fuel Oil (#1, #2, 

#3, #4) 
8 to 88 Fuel Oil (#1, #2, 

#3, #4) 
8 to 88 

JP7 
JP8 

0.76 FL&O Hexane Sol Gen Spindle Oil  Spindle Oil  

Ethanol 0.79 Alc Gly Acetates Sol Gen Product Category: Solvents General 
(Sol Gen) 

Product Category: Solvents General 
(Sol Gen) 

Isopropyl 0.79 Alc Gly MEK Sol Gen Typical  
Products 

Reference 
Viscosity* (60 °F) 

Typical 
Products 

Reference 
Viscosity* 

(60 °F) 
Acetone 0.8 Sol Gen Toluene Sol Gen  Centipoise (cP)  Centipoise (cP) 
Methanol 0.80 Alc Gly Xylene Sol Gen Acetone 0.34 Acetone 0.34 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Butanol 0.81 Alc Gly Ethylacetate Sol Gen Hexane 0.34 Hexane 0.34 
Isobutyl 0.81 Alc Gly Methylene-Chloride Sol Chl Acetates 0.44 Acetates 0.44 
MEK 0.81 Sol Gen Trichloro-Ethylene Sol Chl MEK 0.45 MEK 0.45 
Biodiesel above 
B20 

0.86 FL&O Carbon Tetra-
Chloride 

Sol Chl Toluene 0.62 Toluene 0.62 

Light Oil 0.86 FL&O Perchloro-Ethylene Sol Chl Xylene 0.86 Xylene 0.86 
Toluene 0.87 Sol Gen Methanol Alc Gly Ethylacetate 1.36 Ethylacetate 1.36 
20 % Aqua-
Ammonia 

0.89 Fert Ethanol Alc Gly Product Category:  Solvents 
Chlorinated (Sol Chl) 

Product Category:  Alcohols, 
Glycols & Water Mixes Thereof  
(Alc Gly) 

Xylene 0.89 Sol Gen Isopropyl Alc Gly Typical 
Products 

Reference 
Viscosity* (60 F) 

Typical 
Products 

Reference 
Viscosity* (60 F) 

6 Oil (#5, #6) 0.9 FL&O Butanol Alc Gly  Centipoise (cP)  Centipoise (cP) 
Fuel Oil (#1, 
#2, #3, #4) 

0.9 FL&O Isobutyl Alc Gly Methylene-
Chloride 

0.46 Methanol 0.64 

SAE Grades 0.9 FL&O Ethylene glycol Alc Gly Trichloro-
Ethylene 

0.6 Ethanol 1.29 

Corn Oil 0.91 FL&O Propylene glycol Alc Gly Carbon Tetra-
Chloride 

0.99 Isopropyl 2.78 

Cooking Oils 0.92 FL&O Demineralized Water Perchloro-
Ethylene 

1 Butanol 3.34 

Olive Oil 0.92 FL&O Deionized Water Product Category:  Alcohols, Glycols 
& Water Mixes Thereof (Alc Gly) 

Isobutyl 4.54 

Vegetable Oil 0.92 FL&O Asphalt Heated Typical 
Products 

Reference 
Viscosity* (60 °F) 

Ethylene glycol 25.5 

Acetates 0.93 Sol Gen Bunker C Heated  Centipoise (cP) Propylene glycol 54 
Soy Oil 0.93 FL&O Test D – To obtain coverage for a product 

category:  Test with one product in the 
product category. The Certificate of 
Conformance will cover all products in the 
category. 

Methanol 0.64 Compressed liquids: Fuels and 
Refrigerants, NH3 

     Typical 
Products 

Reference 
Viscosity* 

(60 °F) 
Centipoise (cP) 

Sunflower Oil 0.93 FL&O Ethanol 1.29 Propane 0.098 
Anhydrous 
Ammonia 

0.188 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Ethylacetate 0.96 Sol Gen Isopropyl 2.78 Butane 0.19 
Bunker Oil  0.99 FL&O Butanol 3.34 Freon 11 0.313 
Beverages 1.0 Water Tap water Water Isobutyl 4.54 Freon 12 0.359 
Deionized 1.0 Water Potable Water Ethylene glycol 25.5 Freon 22 1.99 
Demineralized 1.0 Water Nonpotable Water Propylene glycol 54 Ethane  
Juices 1.0 Water Juices Water Product Category:  Clear Liquid 

Fertilizers (Liq Fert) 
Test A – The following products must 
be individually tested and noted on 
the Certificate of Conformance. Milk 1.0 Water Beverages Water Typical 

Products 
Reference 
Viscosity* 

(60 °F) 
Nonpotable 1.0 Water Water mixes of 

alcohols & glycols 
Alc Gly  Centipoise (cP) Typical 

Products 
Product 
Category 

Potable 1.0 Water Urea Fert Urea 1 Methylene-
Chloride 

Sol Chl 

Tap Water 1.0 Water Ammonia Nitrate Fert Ammonia Nitrate 11.22 Trichloro-
Ethylene 

Sol Chl 

Propylene 
glycol 

1.04 Alc Gly 10-34-0 Fert 10-34-0 48 Carbon Tetra-
Chloride 

Sol Chl 

Hydrochloric 
Acid 

1.1 Chem 20 % Aqua-
Ammonia 

Fert 20 % Aqua-
Ammonia 

1.1 to 1.3 Perchloro-
Ethylene 

Sol Chl 

Ethylene glycol 1.19 Alc Gly Chlear Liquid Fert Fert Chlear Liquid Fert 31 to 110 Urea Liq Fert 
Liquid 
Molasses 

1.25 Liq Feed Nitrogen Solution Fert Nitrogen Solution 31 to 110 Ammonia Nitrate Liq Fert 

9-18-9 1.32 Fert 28 %, 30 % or 32 % Fert 28 %, 30 % or 32 % 31 to 110 10-34-0 Liq Fert 
Methylene-
Chloride 

1.34 Sol Chl N-P-K solutions Fert N-P-K solutions  20% Aqua-
Ammonia 

Liq Fert 

10-34-0 1.39 Fert 9-18-0 Fert 9-18-0  Chlear Liquid 
Fert 

Liq Fert 

Trichloro-
Ethylene 

1.47 Sol Chl 4-4-27 Sus Fert Product Category:  Suspension 
Fertilizers (Sus Fert) 

Nitrogen 
Solution 

Liq Fert 

Carbon Tetra-
Chloride 

1.6 Sol Chl 3-10-30 Sus Fert Typical 
Products 

Reference 
Viscosity* 

(60 °F) 

28 %, 30 % or 
32 % 

Liq Fert 

Perchloro-
Ethylene 

1.6 Sol Chl Molasses plus Phos 
Acid and/or Urea 
(TreaChle) 

Liq Feed  Centipoise (cP) N-P-K solutions Liq Fert 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Sulfuric Acid 1.83 Chem Liquid Molasses Liq Feed 4-4-27 20 to 215 9-18-0 Liq Fert 
Phosphoric 
Acid 

1.87 Chem Sulfuric Acid Chem 3-10-30 100 to 1000 4-4-27 Sus Fert 

Urea 1.89 Fert Phosphoric Acid Chem Product Category:  Liquid Feeds (Liq 
Feed) 

3-10-30 Sus Fert 

Bunker C 1.99 Heated Hydrochloric Acid Chem Typical 
Products 

Reference 
Viscosity* (60 °F) 

Molasses plus 
Phos Acid and/or 
Urea (TreaChle) 

Liq Feed 

Fungicides 1 to 1.2 CC Herbicides CC-A   Centipoise (cP) Liquid Molasses Liq Feed 
Micronutrients 1 to 1.2 CC Round-up CC-A Molasses plus 

Phos Acid and/or 
Urea (TreaChle) 

2882 Asphalt Heated 

Molasses plus 
Phos Acid 
and/or Urea 
(TreaChle) 

1.1 to 1.3 Liq Feed Touchdown CC-A Liquid Molasses 8640 Bunker C Heated 

3-10-30 0.9 to 1.65 Liq Fert Banvel CC-A Product Category:  Heated Products 
(Heated) 

Sulfuric Acid Chem 

4-4-27 0.9 to 1.65 Liq Fert Treflan CC-A Typical 
Products 

Reference 
Viscosity* (60 °F) 

Phosphoric Acid Chem 

Micronutrients 0.9 to 1.65 Liq Fert Paraquat CC-A  Centipoise (cP) Hydrochloric 
Acid 

Chem 

28%, 30% or 
32% 

1.28 to 1.32 Fert Prowl CC-A Asphalt 100 to 5000 Herbicides CC-A 

N-P-K 
solutions 

1.2 – 1.4 Fert Herbicides CC-A Bunker C 11,200 Round-up CC-A 

Chlear Liquid 
Fert 

1.17 to 1.44 Fert Fungicides CC-B Product Category: Chemicals (Chem) Touchdown CC-A 

Nitrogen 
Solution 

1.17 to 1.44 Fert Insecticides CC-B Typical 
Products 

Reference 
Viscosity* (60 °F) 

Treflan CC-A 

Test D – To obtain coverage for each of the 
following product categories, test with one 
product in each product category. The 
Certificate of Conformance will cover all of 
the products in the

Adjuvants 

 product category in which 
a product was tested. 

CC-B   Banvel CC-A 

Fumigants CC-B Sulfuric Acid 1.49 Paraquat CC-A 
Fungicides 
 

CC-C Phosphoric Acid 161 Prowl CC-A 



NTEP Committee 2010 Interim Report 
Appendix B – NTETC Measuring Sector - Appendix C – Proposed NCWM Pub 14 Policy Revisions 

 NTEP - B38 

Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Product 
Category 

Typical 
Products 

Specific 
Gravity* 
(60 F) 

Micronutrients CC-D Hydrochloric Acid 0.80 to 1. 0 Herbicides CC-A 

Comp gas Compressed 
Natural Gas 
(CNG) 

0.6 to 0.8 
(1=Air) 

  Product Category:  Crop Chemicals 
(Type A) (CC-A) 

Fungicides CC-B 

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

Insecticides CC-B 

Comp liq Anhydrous 
Ammonia 

0.61    Centipoise (cP) Adjuvants CC-B 

Comp liq Butane 0.595   Herbicides 4 to 400 Fumigants CC-B 
Comp liq Ethane    Round-up 4 to 400 Fungicides 

 
CC-C 

Comp liq Freon 11 1.49   Touchdown 4 to 400 Micronutrients CC-D 
Comp liq Freon 12 1.33   Banvel 4 to 400 Dual Flow 
Comp liq Freon 22 1.37   Treflan 4 to 400 Bicep Flow 
     Paraquat 4 to 400 Marksman Flow 
Comp liq  Propane 0.504   Prowl 4 to 400 Broadstrike Flow 
     Product Category:  Crop Chemicals 

(Type B) (CC-B) 
Doubleplay Flow 

Cryo LNG Liquefied 
Natural Gas 

   Typical 
Products 

Reference 
Viscosity* (60 °F) 

Topnotch Flow 

Cryo LNG Liquefied 
Oxygen 

0.66    Centipoise (cP) Guardsman Flow 

Cryo LNG Nitrogen 0.31   Fungicides 0.7 to 100 Harness Flow 
     Insecticides 0.7 to 100 NH3  
     Adjuvants 0.7 to 100 Test D – To obtain coverage for a 

product category:  Test with one 
product in the product category. The 
Certificate of Conformance will cover 
all products in the category. 

     Fumigants 0.7 to 100 
     Product Category:  Crop Chemicals 

(Type C) (CC-C) 

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

Tap Water Water 

      Centipoise (cP) Deionized Water 
     Fungicides 20 to 900 Demineralized Water 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

     Product Category:  Crop Chemicals 
(Type D) (CC-D) 

Potable Water 

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

Nonpotable Water 

       Centipoise (cP) Juices Water 
     Micronutrients 20 to 1000 Beverages Water 
     Product Category:  Flowables (Flow) Milk Water 
     Typical 

Products 
Reference 
Viscosity* (60 °F) 

Liquefied 
Oxygen 

Cryo LNG 

       Centipoise (cP) Nitrogen Cryo LNG 
     Dual 20 to 900 Liquefied Natural 

Gas 
Cryo LNG 

     Bicep 20 to 900   
     Marksman 20 to 900   
     Broadstrike 20 to 900   
     Doubleplay 20 to 900   
     Topnotch 20 to 900   
     Guardsman 20 to 900   
     Harness 20 to 900   
     Product Category: Compressed 

Liquids: Fuels and Refrigerants  
(Comp liq) 

  

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

  

       Centipoise (cP)   
     Propane 0.098   
     Anhydrous 

Ammonia 
0.188   

     Butane 0.19   
     Freon 11 0.313   
     Freon 12 0.359   
     Freon 22 1.99   
     Ethane    
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

     Test D – To obtain coverage for a 
product category:  Test with one product 
in the product category. The Certificate 
of Conformance will cover all products 
in the category. 

  

     Product Category: All Water (Water)   
     Typical 

Products 
Reference 

Viscosity* (60 °F) 
  

      Centipoise (cP)   
     Tap Water 1.0   
     Deionized 1.0   
     Demineralized 1.0   
     Potable 1.0   
     Nonpotable 1.0   
     Juices 1.0   
     Beverages 1.0   
     Milk 1.0   
     Test A – The following products must 

be individually tested and noted on the 
Certificate of Conformance. 

  

     Product Category: Cryogenic Liquids 
and Liquefied Natural Gas (Cryo LNG) 

  

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

  

       Centipoise (cP)   
     Liquefied Oxygen 0.038   
     Nitrogen 1.07   
     Liquefied Natural 

Gas 
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Product Family Table – Category Abbreviations 

Abbreviation Product Categories 
FL&O Fuels, Lubricants, Industrial and Food Grade Liquid Oils 
Solv Gen Solvents General 
Solv Cl Solvents Chlorinated 
Alc Gly Alcohols, Glycols & Water Mixes thereof 
Water Water 
Fert Fertilizers 
CC-A Crop Chemicals (Type A) 
CC-B Crop Chemicals (Type B) 
CC-C Crop Chemicals (Type C) 
CC-D Crop Chemicals (Type D) 
Flow Flowables 
Sus Fert Suspension Fertilizers 
Liq Feed Liquid Feeds 
Chem Chemicals 
Heated Heated Products 
Comp liq Compressed Liquids: Fuels and Refrigerants NH3 
Comp gas Compressed Gases 
Cryo LNG Cryogenic Liquids and Liquefied Natural Gas 

 
 
1Note:  The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and product trade names, which fall into a product family.  Water 
and a product such as stoddard solvent or mineral spirits may be used as test products in the fuels, lubricants, industrial, and food- grade liquid oils product family. 
 
2 The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 40 °F) and 1 atm.  The density of water at standard conditions is 
approximately 1000 kg/m3 (or 998 kg/m3) 
 
3 Diesel fuel blends (biodiesel) with up to 20 % vegetable or animal fat/oil. 
 
4 Gasoline includes oxygenated fuel blends with up to 15 % oxygenate.  
           Centipoise 
         Centistokes   =   --------------------- 
           Specific Gravity 
5 Kinematic viscosity is measured in centistokes.      
 
Source for some of the viscosity value information is in the Industry Canada - Measurement Canada “Liquid Products Group, Bulletin V-16-E (rev. 1), August 3, 1999.” 
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Appendix D 
 

Draft Hydrocarbon Gas Vapor-Measuring Devices Checklist 
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Copyright Notice 
 
Copyright © 2009 by National Conference on Weights and Measures.  All rights reserved.  No part of this publication 
may be reproduced without the express written permission of the National Conference on Weights and Measures. 
 

Hydrocarbon Gas-Vapor Measuring Devices 
 

Hydrocarbon Gas-Vapor Measuring Devices Checklist and Test Procedures 
 
Introduction 
 
The checklist is designed so that the user can determine and record in a logical sequence the conformance of the device with 
the elements of the checklist.  The user should make copies of t he checklist to serve as worksheets and preserve the original 
for reference.  Unless specifically requested to do so, the applicant is no t required to submit a completed checklist to NTEP 
prior to the evaluation; however, the applicant is urged to carefully review the checklist prior to submission to ensure that the 
device meets the requirements of the checklist.  In most cases, the results of evaluation for each element can be recorded by 
checking the appropriate response.  In some cases, the user is required to record values, results, or comments.  In those cases, 
space is provided; examples are: 
 
1. Yes   No    N/A      
 
2.  EXTERNAL    INTERNAL     N/A 
 
3. Comments:        
 
This ch ecklist is a gu ide fo r conducting pro totype ex aminations to d etermine co mpliance with t he req uirements o f NIST 
Handbook 44.  These criteria shall apply only to type evaluation examinations, not on a retroactive basis to devices t hat are 
currently i n servi ce.  The General C ode r equirements appl y to all cla sses of device s.  The specific code re quirements 
supersede General Code requirements in all cases of conflict. 
 
I. General 
 
Code Reference:  G-S.1. Identification 
 
Virtually all weighing and measuring equipment must be cl early and pe rmanently marked with the manufacturer's name or 
trademark, model designation, a nd seri al number.  Dispensers, c onsoles, cash  re gisters i nterfaced with di spensers, ret rofit 
computing re gisters, and cus tomer card-act ivated term inals must all have these m arkings.  As a practical matter, some  
equipment does not need a serial number.  "Satellite" modules in a modular system (e.g., keyboard module and cash drawer) 
need not have serial numbers because they do not have any "intelligence." 
A serial number is required in the following circumstances: 
 
Separate De vice:  A device is capabl e o f operating as a  wei ghing o r measuring de vice wi thout be ing i nterfaced with o r 
connected to other components. 
 
Separate Main Element:  Primary indicating elements must be marked.  The device is a major element in the weighing or 
measuring system.  That is, it is metrologically significant to the operation and/or performance of the s ystem and interfaces  
with d ifferent co mpatible main  ele ments.  Ex amples:  In dicating el ements, weighing elem ents, meter reg isters, m eter 
measuring elements (vehicle tank meters and loading rack meters). 
 
Component:  The device is a component in a system, may be used in different models of devices, and is sufficiently complex 
to warrant a separate evaluation and a separate CC (e.g., load cells and vapor recovery nozzles).  Such a device may or may 
not be pl aced into an e nclosure with other components of t he system.  W hen installed in an enclosure, the complete device 
must be marked with a serial num ber, and the one serial num ber will suffice for the entire collection of components.  If it is  
not placed in an enclosure with other components, the component must be marked with a serial number. 
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Equipment must be m arked on a s urface t hat i s a n i ntegral part o f t he de vice, a nd t he m arking must be vi sible aft er 
installation.  If th e required in formation is no t po sitioned in  a visible lo cation after in stallation, a d uplicate, perm anent 
identification badge m ust be  lo cated i n a visible location.  A removable cove r is a n acce ptable l ocation for the  require d 
information only if a permanent ID badge is located elsewhere on the device. 
 
The information may be on a metal or plastic plate that is attached with pop rivets, adhesive, or other means, but may not be 
fastened by removable bolts or screws.  A foil or vinyl badge may be used provided that the badge can survive wear and tear, 
remains legible, and is difficult to remove.  The printing on a foil badge must be easily readable and not easily obliterated by 
rubbing with a relatively soft object (e.g., the wood of a pencil) 
 
Location of the information:        
1. Identific ation  
All equipment shall be clearl y and permanently marked on an e xterior visible surface a fter installation.  It m ust contain the  
following information (prefix lettering may be initial capitals, all capitals, or all lower case): 
Code Reference: G-S.1. 
1.1. Name, initials, or trademark of the manufacturer. Yes  No  N/A  
1.2. A m odel d esignation t hat p ositively id entifies th e pattern or design. Th e M odel 

designation s hall be p refaced by  t he w ord "Model", " Type", or " Pattern". T hese term s 
may be followed by the term "Number" or an abbreviation of that word. The abbreviation 
for the word "Number" shall, at a m inimum, begin with the letter "N" (e.g., No or No.) 
The abbreviation for the word "Model" shall be "Mod" or "Mod.". 

Yes  No  N/A  

1.3. Except for no t built-for-purpose, so ftware-based devices, a n onrepetitive serial n umber. 
The serial number shall be prefaced by words, an abbrevi ation, or a symbol, that clea rly 
identifies the number as the required serial number.  Abbreviations for the word "Serial" 
shall, as a minimum, begin with the letter "S," and abbreviations for the word "Number" 
shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.). 

Yes  No  N/A  

1.4. For not built-for-purpose, software-based devices the current software version or revison 
designation. The version or revision identifier shall be prefaced by the word "Version" or 
"Revision" as appropriate and either word may be followed by the word "Number."  The 
abbreviations for the word “Version” shall, as a minimum, begin with the letter "V".  The 
abbreviation for the word “Number” shall, as a minimum, begin with the letter "N" (e.g., 
No or No.). 

Yes  No  N/A  

Code Reference: G-S.1. (e).  
1.5. The NTEP Certificate of C onformance (CC) Number or a corre sponding CC addendum 

number for devices that have a CC. The  number shall be  prefaced by the term s "NTEP 
CC", "CC", or "Approval". These terms may be followed by the word "Number" or an 
abbreviation for the Word "Number". The abbreviation shall as a  minimum begin with 
the letter "N" (e.g., No or No.). 
 
The device must ha ve an a rea, either on t he identification plate or on the device its elf, 
suitable for the application of the Certificate of Conformance Number. If the area for the 
CC Number is n ot part of an id entification plate, then note its in tended location below 
and how it will be applied. 
 
Location of CC Number if not located with the identification:      
 
 

Yes  No  N/A  

Code Refere nce: G-S.1. 1.  Locatio n o f M arking Info rmation f or N ot Built- for-Purpose 
Devices, Software-Based 

 

1.6. For not built-for-purpose, software-based devices the following shall apply:  
 1.6.1. The required information in G-S.1 Identification. (a), (b), (d), and (e) shall be  

permanently marked or continuously displayed on the device; or 
Yes  No  N/A  
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 1.6.2. The Certificate of Conformance (CC) Number shall be: 
 permanently marked on the device; or 
 continuously displayed; or 
 accessible through an eas ily recognized menu and, if necessa ry, a  

submenu.  Examples of menu and submenu identification include, but 
are not limited to " Help," "S ystem Id entification," "G-S.1. 
Identification," or "Weights and Measures Identification." 

Yes  No  N/A  

Note: For (1.6.2.), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be listed on the 
CC, including information necessary to identify that the software in the device is the same type that was evaluated. 

1.7. The identification badge must be visible after installation. Yes  No  N/A  
1.8. The identification badge must be permanent.  Yes  No  N/A  
Code Reference: S.4.1. Marking Requirements – Limitation of Use  
1.9 If a device is intended to measure accurately only products having particular properties, 

or to measure accurately only under specific installation or operating conditions, or to 
measure accurately when used in conjunction with specific accessory equipment, these 
limitations shall be clearly and permanently marked on the device.  

Yes  No  N/A  

Code Reference: S.4.2. Marking Requirements -Discharge Rate  
1.10. A volume-measuring device shall be marked to show it’s rated gas capacity in cubic 

meters or cubic feet per hour. 
Yes  No  N/A  

Code Reference: S.4.3. Temperature Compensation  
1.11. If a device is equipped with a temperature compensator, this shall be marked on the badge 

or immediately adjacent to the badge and on the register. 
Yes  No  N/A  

Code Reference: S.4.4. Badge  
1.12. A b adge affixed  in  a p rominent po sition o n th e front of th e device sh all sh ow the 

manufacturer's name, serial number and model number of the device, and capacity rate of 
the device for the particular products that i t was designed to meter as re commended by 
the manufacturer. 

Yes  No  N/A  

   
Code Reference:  G-S.2.  Facilitation of Fraud  
This applies t o al l metering systems, including dispensers controlled f rom a rem ote location and vehicle t ank meters. An 
exception is permitted if the unit price can be changed at a dispe nser only through the use of a key to gain access to the unit  
price m echanism, e.g., m echanical com puting registers. S uch act ion would be o bvious t o a co nsumer an d would inhibit 
changing the unit price during a delivery. 
1.13. All equi pment and al l mechanisms, soft ware, an d de vices at tached t o or us ed i n 

conjunction therewith shall be so designed, constructed, assembled, and installed for use 
such that they do not facilitate the perpetration of fraud. 

Yes  No  N/A  

Code Reference:  G-S.3.  Permanence  
Equipment shall be of such materials, design, and construction that, under normal service conditions: 
1.14. Accuracy will be maintained. Yes  No  N/A  
1.15. Operating parts will continue to function as intended,   Yes  No  N/A  
1.16. Adjustments will remain reasonably permanent. Yes  No  N/A  
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Code Reference:  G-S.4.  Interchange or Reversal of Parts  
If a m etering system has part s t hat may be i nterchanged or re versed i n normal fi eld assembly, the system shal l ei ther be  
constructed so th at reversal will not affect th e accuracy of the system or the parts must be marked to  indicate their proper 
position.  For most metering devices, this applies only to the reversal of connectors of cables to peripheral devices.  
 
If a metering system has any parts that may be interchanged or reversed in normal field assembly, the parts must either be: 
1.17. Constructed so that reversal will not affect performance, Yes  No  N/A  
1.18. Marked or keyed to indicate the proper position. Yes  No  N/A  
2. Grad uations, Indications, and Recorded Representations 
Several g eneral requ irements facilitate th e read ing and  interp retation of d isplayed and record ed values.  Each  display fo r 
quantity must b e ap propriate in  d esign an d have su fficient cap acity fo r particular ap plications to b e su itable fo r th e 
application.  Meterin g d evices must b e cap able of in dicating th e m aximum q uantity th at can  n ormally b e ex pected in  a  
particular application. 
Code Reference: S.1.1. Primary Elements 
2.1. General. -A device shall be equi pped with a primary indicating element and m ay also be 

equipped with a primary recording element. 
Yes  No  N/A  

2.2. Units. - A v olume-measuring de vice sh all i ndicate, an d record i f eq uipped t o record, i ts 
deliveries i n t erms of cubi c m eters or cu bic feet , or m ultiple or deci mal subdi visions of 
cubic meters or cubic feet. 

Yes  No  N/A  

Code Reference: S.1.1.3. Value of  the Smallest Unit – Volume Measuring Devices 
The value of the smallest unit of indicated delivery, and recorded delivery if the device 
is equipped to record, shall not exceed: 

 

2.3.1. (a) 1 m3 (1 000 dm3) (100 ft3) when the maximum rated gas capacity is less 
than 100 m3/h (10 000 ft3/h); 

Yes  No  N/A  

2.3.2. (b) 10 m3 (1 000 ft3) when the maximum rated gas capacity is 280 m3/h (10 
000 ft3/h) up to but not including 1 700 m3/h (60 000 ft3/h); 

Yes  No  N/A  

2.3. 

2.3.3. (c) 100 m3 (10 000 ft3) when the maximum rated gas capacity is 1 700 m3/h 
(60 000 ft3/h) or more. 

Yes  No  N/A  

Code Reference: S.1.1.4. 
2.4. Primary indicating and recording elements shall advance digitally or continuously and 

be susceptible to advancement only by the mechanical operation of the device. 
Yes  No  N/A  

Code Reference: S.1.1.5. Proving Indicator 
Devices rated less than 280 m3/h (10 000 ft3/h) gas capacity shall be equipped with a 
proving indicator measuring 0.025, 0.05, 0.1, 0.2, or 0.25 m3 per revolution (1, 2, 5, or 
10 ft 3 p er revo lution) for testin g th e m eter.  Dev ices wi th larg er cap acities sh all b e 
equipped as follows: 

Yes  No  N/A  

2.5.1. (a) Devices ra ted 2 80 m 3 (1 0 000 ft3) up t o but not in cluding 1 700 m 3/h 
(60 000 ft3/h) gas ca pacity shal l be e quipped with a proving i ndicator 
measuring not greater than 1 m3 (100 ft3) per revolution. 

Yes  No  N/A  

2.5.2. (b) Devices ra ted 1 700 m 3/h (60 000 ft3/h) g as cap acity o r more sh all be 
equipped wi th a pro ving i ndicator measuring not more t han 10 m3 (1 000 
ft3) per revolution. 

Yes  No  N/A  

2.5. 

2.5.3. The test circle of the proving indicator shall be divided into 10 equal parts.  
Additional subdivisions of one or more of such equal parts may be made. 

Yes  No  N/A  
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Code Reference: S.1.2. Graduations 
2.6. Length. - Graduations shall be so varied in length that they may be conveniently read. Yes  No  N/A  
2.7. Width. - In any series of graduations, the width of a graduation shall in no case be greater than 

the width of the minimum clear interval between graduations, and in no case should it exceed 1.0 
mm (0.04 in) for indicating elements and 0.5 mm (0.02 in) for proving circles. 

Yes  No  N/A  

Code Reference: S.1.2.3. Clear Interval Between Graduations 
The clear i nterval shall be not less than 1.0 mm (0.04 in).  If th e graduations are not parallel, 
the measurement shall be made: 

Yes  No  N/A  

2.8.1. (a) al ong t he l ine of relative movement bet ween t he graduations at  t he end of t he 
indicator,  
      or 

Yes  No  N/A  

2.8. 

2.8.2. (b) if the indicator is continuous, at the point of widest separation of the graduations. Yes  No  N/A  

Code Reference S.1.3. Indicators 
2.9. Symmetry. - The index of an indicator shall be symmetrical with respect to the graduations, at 

least throughout that portion of its length associated with the graduations. 
Yes  No  N/A  

2.10. Length. - The index of an indicator shall reach to the finest graduations with which it is used. Yes  No  N/A  
Code Reference: S.1.3.3. Indicator Width 

 The width of the index of an indicator in relation to the series of graduations with which it is 
used shall be not greater than: 
2.11.1. (a) the width of the widest graduation, and 

 
 
Yes  No  N/A  

2.11.2. (b) the width of the minimum clear interval between graduations. Yes  No  N/A  

2.11. 

2.11.3. When the index of an indicator extends along the entire length of a graduation, that 
portion of the index of the indicator that may be b rought in to co incidence with the 
graduation s hall be of t he sam e wi dth throughout t he l ength of t he i ndex t hat 
coincides with the graduation 

Yes  No  N/A  
 
 
 

2.12 Clearance. -  The cl earance between the i ndex o f an indicator and t he graduations shall i n no 
case be more than 1.5 mm (0.06 in). 

Yes  No  N/A  

2.13. Parallax. - Parallax effects shall be reduced to the practicable minimum. Yes  No  N/A  
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3. Code Reference: S.2. Design of Measuring Elements  
Code Reference: S.2.1. Pressure Regulation 

 Except when measured as a retail motor fuel, the vapor should be measured at a normal 
gauge pressure (psig) of: 

 

3.1.1. (a) 2 740 Pa + 685 Pa [11 in of water column (0.40 psig) + 2.75 in of water 
column (0.10 psig)] for liquefied petroleum gas vapor; or 

Yes  No  N/A  

3.1.2. (b) 1 744 Pa + 436 Pa [7 in of water co lumn (0.25 psig) + 1.75 in of water 
column (0.06 psig)] for natural and manufactured gas. 

Yes  No  N/A  

When vapor is measured at a pressure other than what is specified above for the specific 
product, a volume multiplier shall be applied within the meter or to  the billing invoice 
based on the following equation: 
Where 
 
VPM =  Volume pressure multiplier 
AAP =  Assumed atmospheric pressure in psia 
GP =  Gauge pressure in pascal or psig 
NGP =  Normal gauge pressure in pascal or psig 
 
The assumed atmospheric pressure is to be taken from HB 44 Sec 3.33. Tables 2 and 2M 
. 

 

3.1.3. When liquefied petroleum gas vapor is measured at a pressure of 6 900 Pa 
(1 psig) or m ore, the delivery pressure shall be maintained within + 1 725 
Pa (+ 0.25 psig). 

Yes  No  N/A  

3.1. 

3.1.4. Pressure variations due to regulator lock off shall not increase the operating 
pressure by more than 25%. 

Yes  No  N/A  

3.2. Provision for Sealing. - Adequate provision shall be made for applying security seals in 
such a manner that no adjustment may be made of any measurement element. 

Yes  No  N/A  

3.3. Maintenance of Vapor State.  - A devi ce shall be so de signed an d i nstalled t hat t he 
product being measured will remain in a vapor state during passage through the meter. 

Yes  No  N/A  

3.4. Automatic Temperature Compensation. -  A  de vice m ay be eq uipped wi th an 
adjustable automatic means for adjusting the indication and registration of the measured 
volume of vapor to the volume at 15 °C (60 °F). 

Yes  No  N/A  

4. Design of Discharge Lines 
Code Reference S.3. 
4.1 Diversion of Measured Vapor.  - No means shall be p rovided by which any measured vapor 

can be diverted from the measuring chamber of the meter or the discharge line therefrom. 
Yes  No  N/A  

5.  Repeatability of Indications  
Code Reference:  G-S.5.4.    
The quantity measured by a d evice shall be rep eatable within tolerance for th e same indication.  One condition that may create a 
problem is th at th e v alue of the qu antity d ivision m ay b e larg e relativ e to  th e to lerance.  A d elivery must b e with in to lerance 
wherever the delivery is stopped within the nominal indication of the test d raft.  Meters th at may be at th e tolerance limit may be 
out of tolerance at an extreme limit of the nominal quantity indication. 
5.1. When a digital indicator is tested , the delivered quantity shall be within tolerance at 

any point within the quantity-value division for the test draft. 
Yes  No  N/A  
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The following philosophy and list of sealable parameters applies to provision for sealing all liquid/vapor-measuring devices. 
  
An electronic data audit trail is a m eans of allowing a weights and measures inspector to review how many times any electronic 
adjustment, which affects the accuracy of a weight, or volume measurement has been changed.  The inform ation contained in the 
audit trail shall consist of a c umulative and non-destructible number (even if a power fa ilure occurs) which inc rements each ti me 
any of t he adjustments required to be sealed have been changed.  Th e electronic data audit trail in formation shall be capable of 
being recalled by the official on the main display of the device. 
 
As a minimum, devices which use an a udit trail to provide security for sealable parameters shall satisfy the following criteria and 
shall use the format set forth in Appendix A of the checklist for Liquid-Measuring Devices. 
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Philosophy for Sealing 
Typical Features to be Sealed 

 
Principles for Determining Features to be Sealed 
 
The need to seal some features depends upon: 
 

 The ease with which the feature or the selection of the feature can be used to facilitate fraud; and 
 The likelihood that the use of the feature will result in fraud not being detected. 

 
Features or fun ctions wh ich th e operat or routinely uses  as part of device operation, suc h as setting t he unit prices on  
dispensers and maintaining unit prices in price look-up codes stored in memory, are not sealable parameters and shall not be 
sealed. 
 
If a param eter (or set of parameters) select ion would result i n performance t hat would be o bviously i n error , such as t he 
selection of parameters for different countries, then it is not necessary to seal the selection of these features. 
 
If i ndividual device c haracteristics are sel ectable from  a "m enu" or a series of programming st eps, t hen acce ss to the  
"programming mode" must be sealable.  (Note:  If an audit trail is the only means of security, then the audit trail shall update 
only after at least one sealabl e parameter has been c hanged; simply accessing the s ealable parameters via a menu shall not 
update the audit trail.) 
 
If a physical act, such as cutting a wire is required to change a parameter setting and physically repairing the cut is required to 
reactivate th e parameter, th en th is physical rep air pro cess would be c onsidered an  ac ceptable way to select parameters 
without requiring a physical seal or an audit trail. 
 
Typical Features and Parameters to be Sealed 
 
The f ollowing pr ovides exa mples of con figuration a nd calibration parameters that are to be seale d.  T he examples are  
provided for guidance and are not intended to cover all possible parameters. 
 
Calibration Parameters:  Calib ration parameters are th ose parameters whose values are expected to cha nge as a result of 
accuracy adjustments.  Examples include the following. 
 
1. Measuring element adjustments where linearity corrections are used, e.g., flow rate 1 and meter factor 1, flow rate 2 

and meter factor 2, etc. 
2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 
 
Configuration Parameters:  Configuration parameters are those parameters whose values are e xpected to be entered only 
once and not changed after all initial installation settings are made.  Examples include the following. 
 
1. Octane or other blend setting ratios (optional in Canada at this time) 
2. Temperature, pressure, density, and other sensor settings for zero, span, and offset values 
3. Measurement units (in Canada, only if not displayed or printed on the primary register) 
4. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables 
5. Liquid de nsity set ting (i n C anada, o nly i f not di splayed or p rinted o n t he pri mary regi ster) a nd al lowable l iquid 

density input range 
6. Vapor pressures of liquids if used in calculations to establish the quantity 
7. Meter or sensor temperature compensation factors 
8. False or missing pulse limits for dual pulse systems (Canada only) 
9. On/off status of automatic temperature, pressure, or density correction 
10. Automatic or manual data input for sensors 
11. Dual pulse checking feature status on or off 
12. Flow control settings (optional in Canada) 
13. Filterin g constants 
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Hydrocarbon Gas-Vapor Measuring Device Features and Parameters 

Typical Features or Parameters to be Sealed Typical Features or Parameters Not 
Required to be Sealed 

Measuring element adjustment (both mechanical 
and electronic) 

Analog-to-digital converters 

Linearity correction values Quantity division value (display resolution) 
Measurement units (e.g., cubic feet to cubic 
meters) 

Double pulse counting 

Octane blend setting for retail motor-fuel 
dispensers 

Communications 

Any tables or settings accessed by the software or 
manually entered to establish the quantity (e.g., 
specific gravity, pressure, etc.) 

 

Density ranges  
Pulsers  
Signal pick-up (magnetic or reluctance)  
Temperature probes and temperature offsets in 
software 

 

Pressure and density sensors and transducers  
Flow control settings, e.g., flow rates for slow-
flow start, quantity for slow-flow start and stop 

 

Temperature compensating systems (on/off)  
Differential pressure valves  
As a point of clarification, the flow control 
settings referenced above are those controls 
typically incorporated into the installations of 
large-capacity meters (wholesale meters).  The 
reference does not include the point at which retail 
motor-fuel dispensers slow product flow during a 
prepaid transaction to enable the dispenser to stop 
at the preset amount. 

 

 
Note: The above examples of adjustments, parameters, and features to be sealed are to be considered "typical" or 
"normal." This list may not be all inclusive.  Some parameters other than those listed, which affect the metrological 
performance of the device, must be sealed.  If listed parameters or other parameters, which may affect the metrological 
function of the device, are not sealed, the manufacturer must demonstrate that all settings comply with the most stringent 
requirements for the application of the device (i.e., the parameter does not affect compliance with Handbook 44). 
 
(Section 3 .33. of H andbook 44, Code f or Hydrocarbon G as V apor-Measuring Devices, d oes not in clude specific design 
criteria for electronic audit trails.  Base d upon G-A.3., Special and Unclassified Equipment, and G-S.8., P rovisions for 
Sealing Electronic Adjustable Components, Table S.2.2.of the Liquid-Measuring Devices Code, Categories of Device and  
Methods of Sealin g, will be applied to  the type evaluation of cryogenic devices until specific design criteria are add ed to 
Section 3 .33. of Handbook 44 for t he de sign of au dit t rails i nstalled i n Hy drocarbon Gas Va por-measuring devices.)
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Category 1 Devices (Devices with No Remote Configuration Capability):  

  The device is sealed with a  physical seal or it has an audit trail with  two event counters 
(one for calibration, the second for configuration). 

Yes  No  N/A  

  A physical seal must be applied without exposing electronics. Yes  No  N/A  
  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes  No  N/A  
  Event counters increment appropriately. Yes  No  N/A  
  The audit trail  information must be capable of being retained in memory for at least 30 

days while the device is without power. 
Yes  No  N/A  

  Accessing t he aud it trail in formation fo r rev iew shall be sep arate fro m th e calibration  
mode. 

Yes  No  N/A  

  Accessing the audit trail information must not affect the normal operation of the device. Yes  No  N/A  
  Accessing the audit trail information shall not require removal of any additional  parts 

other than normal requirements to inspect the integrity of a physical security seal.  (e.g., a 
key to open a locked panel may be required). 

Yes  No  N/A  

Category 2 Devices (Devices with Remote Configuration Capability but Controlled by 
Hardware): 

 

  The physical hardware enabling access for remote communication must be on- site. Yes  No  N/A  
  The physical hardware must be sealable with a security seal or Yes  No  N/A  
  The device must be e quipped wi th at  l east two event counters: one for cal ibration, t he 

second for configuration parameters 
 - calibration parameters event counter 
 - configuration parameters event counter 

Yes  No  N/A  

  Adequate provision must be made to apply a physical seal without exposing electronics. Yes  No  N/A  
  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes  No  N/A  
  Event counters increment appropriately. Yes  No  N/A  
  Event counters may be located either:  

 - at the individual measuring device or 
 - at the system controller 

Yes  No  N/A  

  If the c ounters are located at the syste m controller rather than at th e indiv idual device, 
means must be provided to generate a hard copy of t he information through an on-site 
device.   

Yes  No  N/A  

  An adequate number (see table below) of event counters must be available to monitor the 
calibration and configuration parameters of each individual device. 

Yes  No  N/A  

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

Yes  No  N/A  

  If cap able of printing i n th e calib ration m ode, it must p rint a m essage th at it is in  t he 
calibration mode. 

Yes  No  N/A  

  The audit trail  information must be capable of being retained in memory for at least 30 
days while the device is without power. 

Yes  No  N/A  

  The audit trail information must be readily accessible and easily read. Yes  No  N/A  
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Minimum Number of Counters Required 

 Minimum Counters Required for 
Devices Equipped with Event 

Counters 

Minimum Event Counter(s)  
at System Controller 

Only one type of parameter 
accessible (calibration or 
configuration) 

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

Both calibration and 
configuration parameters 
accessible 

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

 
Category 3 Devices (Devices with Unlimited Remote Configuration Capability):  
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled though a password. 

  For devices manufactured after January 1, 2001, the device must either:  
- Clearly indicate when it is in the remote configuration mode, or  
- The device shall not operate while in the remote configuration mode  

Yes  No  N/A  

  The device is equipped with an event logger Yes  No  N/A  
  The ev ent lo gger au tomatically retain s th e identification of th e p arameter ch anged, the 

date and time of the change, and the new value of the parameter. 
Yes  No  N/A  

  Event counters are nonresettable and have a capacity of at least 000 to 999. Yes  No  N/A  
  The system is designed to attach a printer, which can print the contents of the audit trail. Yes  No  N/A  
  The audit trail  information must be capable of being retained in memory for at least 30 

days while the device is without power. 
Yes  No  N/A  

  The event logger must have a capacity to retain records equal to ten times the number of 
sealable parameters in the device, but not more than 1000 records are required. 

Yes  No  N/A  

  The event logger drops the oldest event when the memory capacity is full and a new entry 
is saved. 

Yes  No  N/A  

  Describe the method used to seal the device or access the audit trail information. 
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Code Reference:  G-UR.1.1.  Suitability of Equipment  
A device must be pr operly designed and have sufficient capacity to be sui table to use i n a part icular application. A device 
must measure th e ap propriate ch aracteristics of a co mmodity to accurately d etermine th e quantity, h ave t he necessary 
components (e.g. vapor eliminator) to eliminate factors that may cause measurement errors during normal use, have sufficient 
capacity to indicate the quantity measured and the associated total price if it is a co mputing device. The meter must have the 
proper flow rate cap acity to  o perate ov er th e actu al fl ow rates fo r t he application, and  th e device m ust h ave a qu antity 
division appropriate for the application.  Some specific requirements for device characteristics are given in the specific codes 
for particular devices. 
2.25. The equipment is suitable for its intended application.  Yes  No  N/A  
Code Reference:  G-UR.1.2.  Environment  
2.26. Equipment shall b e su itable for use in  the env ironment in  which i t will b e u sed. 

Suitability with respect to environment includes the effects of wind, weather, temperature 
variations, and radio frequency interfe rence.  A de vice must work a nd re main accurate 
under its actual conditions of use. 

Yes  No  N/A  

Code Reference:  G-UR.3.3. Position of Equipment  
Paragraph G-UR.3.3 . requ ires th at th e primary in dicating element b e visible fro m a reason able custo mer p osition.  Man y 
electronic vehicle-mounted metering/controlling systems on which transaction information is displayed are m ounted inside 
the cab of the delivery vehicle.  Th is location is no t considered visible from a reasonable customer position.  Som e systems 
provide a remote cust omer display as a  standard feat ure an d s ome do not.  T he a pplication sect ion of  any  C ertificate of  
Conformance issued to a vehicle-mounted m etering/controlling system must lim it the system  to installations  where  a  
customer indicator is provided and located in a reasonable customer position (e.g., at the meter on the rear of the vehicle). 
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A. Field Evaluation and Permanence Test for Hydrocarbon Gas Vapor Meters 
 
The following tests are to be run on vapor meter as part of the permanence test: 
 
1.  Three tests at the maximum discharge rate. 
 
2. Three slow-flow tests. (Refer to slow-flow tests below)  
 
3. One low-flame test. (Refer to low-flame test below)  
 
Only one meter will be required for the initial test, after which the meter must have air or product passed through it as part of 
the permanence test.  The a mount of ai r or product shall be at  least the maximum flow rate times 1000. California weights 
and measures performs this test in approximately 60 days.  Although it is longer than the usual 30-day test, this is considered 
appropriate because these meters are usually tested only every ten years. 
 
Following the period of use, the tests listed above are to be repeated.  All results within the range of flow rates to be included 
on the ce rtificate of conformance m ust be  within the applicable to lerances.  Ex tended flow range testing performed at th e 
manufacturer's discretion m ay be included on the certificate of  conformance provided the results are within the acceptable 
tolerances. 
 
B. Test Medium – The device shall be tested with air or the product to be measured. 
 
C. Temperature and Volume Change -  C are sh ould be e xercised t o re duce t o a m inimum any  volume 
changes.  The temperature of the air, bell-prover oil, and the meters under test sh ould be within 1 °C  (2 °F) of  one another.  
The devices sh ould rem ain in  the proving room fo r at least 16  hours before startin g any pro ving operations to  al low t he 
device temperature to approximate the temperature of the proving device. 
 
D. Test Drafts - Ex cept fo r low-flame test s, test drafts sh all b e at least eq ual t o one co mplete revo lution of th e 
largest capacity proving indicator, and shall in no case be less than 0.05 m3 or 2  ft3.  All flow rates shall be controlled by 
suitable outlet orifices.  
 
E. Test Procedures - If  a devi ce is equipped wi th an  aut omatic temperature com pensator, the provi ng device 
reading shall be corrected to 15 °C (60 °F), using an approved table. 
 
F. Normal Tests - The normal test of a device shall be made at a  rate not to exceed the capacity rate  given on the 
badge of the meter. 
 
G. Automatic Temperature Compensation - If a device is e quipped with an aut omatic te mperature 
compensator, the quantity of the test draft indication of the standard shall be corrected to 15°C (60 °F). 
 
H. Repeatability Tests – Tests for re peatability shoul d include a m inimum of three conse cutive test drafts of 
approximately the same size and be conducted under controlled conditions where variations in factors, su ch as tem perature 
pressure, and flow rate are reduced to the extent that they will not affect the results obtained. 
 
I. Special Tests - "Special" tests shall be made to develop the operating characteristics of a device, and any special 
elements and accessories attached to or associated with the device.  Any test except as set forth in N.4.1. shall be considered a 
special test. 
 
J. Slow  Test. - The de vice shall be tested at a rate not less than  20 percent of the marked capacity rate, o r (at th e 
check rate) not less than the minimum flow rate if marked on the device, whichever is less. 
 
K. Lo w-Flame Test. - The device shall be tested at an extremely low-flow rate as given in HB 44 Sec 3.33.Table 1. 
The test sh all consist of passing air at a pressu re of 375  Pa (1 .5 in water co lumn) thro ugh the m eter for not less t han 60 
minutes.  The meter shall continue to advance at the conclusion of the test period. 
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Appendix E 
 

Checklist for Testing Electronic Digital Indicators with Simulated Pulses 
 
This checklist is used for Technical Policy U. Evaluating electronic digital indicators submitted separate from a 
measuring element. 
 
Code Reference: G-S.1. Identification  
All equipment shall be clearly and permanently marked on an exterior visible surface after installation.  It must contain the 
following information (prefix lettering may be initial capitals, all capitals, or all lower case): 
1.1. Name, initials, or trademark of the manufacturer. Yes    No    N/A   
1.2. A m odel d esignation th at p ositively id entifies th e p attern or d esign. Th e Mod el 

designation shall be prefaced by the word "Model", "Type", or "Pattern". These terms 
may be fol lowed by t he t erm "Nu mber" or an a bbreviation of t hat wor d. T he 
abbreviation for t he word " Number" s hall, at a m inimum, b egin with th e letter "N" 
(e.g., No or No.) The abbreviation for the word "Model" shall be "Mod" or "Mod.". 

Yes    No    N/A   

1.3. Except for not built-for-purpose, software-based devices, a nonrepetitive serial number. 
The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies th e number as the requ ired serial n umber.  Abbreviations for th e word 
"Serial" shall, as a min imum, begin with the letter "S," and ab breviations for the word 
"Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S 
No.). 

Yes    No    N/A   

1.4. For not b uilt-for-purpose, s oftware-based devices the current s oftware ve rsion o r 
revision designation. The version or revi sion identifier shall be prefaced by the word 
"Version" or "Revision" as a ppropriate and either word may b e followed by the word 
"Number."  The abbreviations for the word “Version” shall, as a minimum, begin with 
the letter "V".  Th e abbreviation fo r the word “Number” shal l, as a minimum, begin 
with the letter "N" (e.g., No or No.). 

Yes    No    N/A   

Code Reference G-S.1. (e).  
1.5. The NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 

number for devices that have a CC. The number shall be prefaced by the terms "NTEP 
CC", "CC", or "Approval". These terms may be followed by the word "Number" or an 
abbreviation for the Word "Number". The abbreviation shall as a minimum begin with 
the letter "N" (e.g., No or No.). 
 
The device must have an a rea, either on th e identification plate or on t he device itself, 
suitable for the app lication of the Certificate of  Conformance Number. If the  area for 
the CC Nu mber is no t p art of an  id entification p late, then  no te its in tended lo cation 
below and how it will be applied. 
 
Location of CC Number if not located with the identification: 
 
 
 

Yes    No    N/A   

Code Reference: G-S.1.1.  Location of Mar king Information f or No t Built-for-Purpose, 
Software-Based Devices Not Built-for-Purpose Devices, Software-Based 

 

1.6. For not built-for-purpose, software-based devices the following shall apply:  
 1.6.1. The required information in G-S.1 Identification. (a), (b), (d), and (e) shall be  

permanently marked or continuously displayed on the device; or 
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 1.6.2. The Certificate of Conformance (CC) Number shall be: 
 permanently marked on the device; or 
 continuously displayed; or 
 accessible through an easily recognized menu and, if necessary, a 

submenu.  E xamples of menu a nd submenu i dentification 
include, bu t are n ot li mited t o "Hel p," "Sy stem Id entification," 
"G-S.1. Ide ntification," or "Weights an d M easures 
Identification." 

 

Note: For (1.6.2.), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be listed on 
the CC, including information necessary to identify that the software in the device is the same type that was evaluated. 

1.7. The identification badge must be visible after installation. Yes    No    N/A   
1.8. The identification badge must be permanent.  Yes    No    N/A   
Code Reference:  G-S.2.  Facilitation of Fraud  
This app lies to  all metering syste m indicators in stalled at a fix ed lo cation or v ehicle tan k m eter applications an d 
controlled remotely or within the device itself.  
This requirement addresses the process of changing the unit price or unit prices set in a metering system. 
1.9. The system shall prevent a change of unit price during a delivery. Yes    No    N/A   
Code Reference:  G-S.3.  Permanence  
Equipment shall be of such materials, design, and construction that, under normal service conditions: 
1.10. Accuracy will be maintained. Yes    No    N/A   
1.11. Operating parts will continue to function as intended,   Yes    No    N/A   
1.12. Adjustments will remain reasonably permanent. Yes    No    N/A   
Code Reference:  G-S.4.  Interchange or Reversal of Parts  
If a metering system has parts that may be interchanged or reversed in normal field assembly, the system shall either be 
constructed so th at rev ersal will n ot affect th e accu racy of the system o r th e parts mu st be marked to  indicate their 
proper po sition.  For m ost metering d evices, th is ap plies o nly to  th e rev ersal of conn ectors o f cables to  p eripheral 
devices.  
 
If a metering system has any parts that may be interchanged or reversed in normal field assembly, the parts must either 
be: 
1.13. Constructed so that reversal will not affect performance, Yes    No    N/A   
1.14. Marked or keyed to indicate their proper positions. Yes    No    N/A   

2. Indications, and Recorded Representations  

Code Reference:  G-S.5.1.  Indicating and Recording Elements  
Several general requirements facilitate the reading and interpretation of displayed values.  Each display for quantity or 
total price must be appropriate in design and have sufficient capacity for p articular applications to be suitable for the 
application.  Metering devices m ust b e cap able of ind icating th e m aximum q uantity an d m oney values t hat ca n 
normally be expected in a particular application. 
2.1. Minimum quantity value indications.  
 2.1.1. Display is capable of 1.0 Yes    No    N/A   
 2.1.2. Display is capable of 01 Yes    No    N/A   
 2.1.3. Display is capable of 0.01 Yes    No    N/A   
 2.1.4. Display is capable of 0.001 Yes    No    N/A   
 2.1.5. Display is capable of other (fill 

in blank):  
 Yes    No    N/A   

2.2.  Money value display  
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 2.2.1. Money value is properly displayed  Yes    No    N/A   
3.2. The indications must be clear, definite, and accurate.  
 2.2.1. Values must be clear, definite, and accurate Yes    No    N/A   
 2.2.2. Unit of measure is programmable Gallon, Liter, Pound Yes    No    N/A   
 2.2.2. Unit of m easure i s ap plied by  permanent m arking o n i ndicator 

housing 
Yes    No    N/A   

2.3. The indications must be easily read under normal operating conditions.  Yes    No    N/A   
2.4. Symbols fo r decimal p oints shall clearly id entify th e d ecimal p osition. (Gen erally 

acceptable symbols are dots, small commas, or x.) 
Yes    No    N/A   

2.5. The zero indication must consist of at least the following minimum indications 
as appropriate: 

 

 2.5.1. One digit to the left and all digits to the right of a decimal point. Yes    No    N/A   
 2.5.2. If a decimal point is not used, at least one active decade must be displayed. Yes    No    N/A   
2.6. Totalizer val ues m ust be accurate t o the nearest m inimum in terval with decim al 

points di splayed or  subordinate di gits adequately di fferentiated f rom ot hers, i f 
applicable. 

Yes    No    N/A   

Code Reference:  G-S.5.2.2. Digital Indication and Representation  
Basic operating requirements for devices:  
2.7. All digital values of like value in a system shall agree with one another. Yes    No    N/A   
2.8. A digital value co incides with its asso ciated analog value to  the nearest min imum 

graduation. 
Yes    No    N/A   

2.9. Digital values shall round off to the nearest minimum unit that can be indicated or 
recorded. 

Yes    No    N/A   

2.10. When a digital zero display is provided, the zero i ndication shall consist of at  least 
one digit to the left and all digits to the right of the decimal point. 

Yes    No    N/A   

Agreement of indications shall be checked for several deliveries. The totalizer shall be checked for accuracy and 
agreement with individual deliveries and with other totalizers in the system.  
2.11. All digital values of like value in a system agree with one another. Yes    No    N/A   
2.12. Digital v alues co incide with asso ciated analog val ues to the nea rest minimum 

graduation. We do not request to test a digital indicator with an analog register. This 
sounds like a field enforcement test?  

Yes    No    N/A   

2.13. Digital val ues "rou nd of f" t o t he neare st m inimum uni t t hat can be indi cated or 
recorded. 

Yes    No    N/A   

2.14. The device totalizer shall agree with th e total of the individual deliveries and with 
other totalizers in the system. 

Yes    No    N/A   

Code Reference:  G-S.5.2.3.  Size and Character  
Digits used for comparable values must be uniform in size and character, but subordinate values may be displayed in 
different and less prominent digits than more significant values.  T he latter m ore likely occurs on analog devices.  In 
digital indications, the digits are usually of uniform size throughout a particular display.  The size of digits may differ 
for different quantities, for example, the quantity and unit price digits may be smaller than the total price digits. 
2.15.  Yes    No    N/A   
2.16. Indications a nd reco rded r epresentations shal l be appr opriately po rtrayed o r 

designated. 
Yes    No    N/A   
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Code Reference:  G-S.5.2.4.  Values Defined  
2.17. Values s hall be ade quately defi ned by a  suf ficient n umber of fi gures, w ords, 

symbols, or combinations, which a re uniformly placed so that they do not interfere 
with the accuracy of the reading. 

Yes    No    N/A   

Code Reference:  G-S.5.2.5.  Permanence  
2.18. Indications, or rec orded re presentations a nd t heir de fining figures, words, a nd 

symbols sh all b e of su ch character th at th ey will n ot ten d to  easi ly b ecome 
obliterated or illegible. 

Yes    No    N/A   

Code Reference:  G-S.5.3., G-S.5.3.1.  Values of Graduated Intervals or Increments  
2.19. Digital indications and recorded representations shall be u niform in size, character, 

and valu e t hroughout any series. Quantity v alues shall be d efined by t he sp ecific 
unit of measure in use. 

Yes    No    N/A   

2.20. Indications shall be uniform throughout any series. Yes    No    N/A   
2.21. Quantity values shall be identified by the unit of measure. Yes    No    N/A   
Code Reference:  G-S.5.4.  Repeatability of Indications  
The quantity measured by a device shall be repeatable within tolerance for the same indication.  One condition that may 
create a p roblem is that the value of the quantity division may be large relative to the tolerance.  A deliv ery must be 
within tolerance wherever the delivery is stopped within the nominal indication of the test draft.  Meters that may be at 
the tolerance limit may be out of tolerance at an extreme limit of the nominal quantity indication. 
2.22. When a digital indicator is tested, the delivered quantity shall be within tolerance at 

any point within the quantity-value division for the test draft. 
Yes    No    N/A   

Code Reference:  G-S.5.6.  Recorded Representations  
2.23. All recorded values shall be digital.  (See also G-UR.3.3.) Yes    No    N/A   
Code Reference:  G-S.5.7.  Magnified Graduations and Indications  
2.24. Magnified i ndications shal l conf orm to all requi rements fo r gr aduations an d 

indications. 
Yes    No    N/A   

Code Reference:  G-S.6.  Marking, Operational Controls, Indications, and Features  
All op erational co ntrols, ind ications, and  features shall be clearly and  definitely id entified. Non functional keys and  
annunciators shall not be marked because their marking implies that the key or annunciator is functional and should be 
inspected or tested by the enforcement official.  Keys and operator controls that are visible to a customer in a direct sale 
transaction shall be marked with words or symbols to the extent that they can be understood by the customer and aid in 
understanding the transaction. Keys th at are v isible only to the console operator need to be marked only to the extent 
that a trained operator can understand the function of each key. 
2.25. All ope rational cont rols, i ndications, an d features i ncluding swi tches, l ights, 

displays, and push buttons shall be clearly and definitely identified. 
Yes    No    N/A   

2.26. All dual  function (multi-function) keys o r cont rols s hall be m arked t o cl early 
identify all functions. 

Yes    No    N/A   

2.27. Non-functional controls and annunciators shall not be marked. Yes    No    N/A   
Code Reference:  G-S.7.  Lettering, Readability  
2.28. Required markings and instructions shall be permanent and easily read. Yes    No    N/A   
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Code Reference:  G-S.8. Sealing Electronic Adjustable Components, and Provision for Sealing of Adjustable 
Components or Audit Trial 
2.29. Electronic adjustable components that affect the per formance of a device shal l 

provide for an approved means of security (e.g. data change audit t rail) or for 
physically app lying a secu rity seal .  These  com ponents i nclude t he following: 
(1) mechanical adjustment mechanism for meters, (2) the electronic cali bration 
factor and automatic temperature compensator for electronic meter registers, (3) 
selection of pressure for density correction capability and correction values, and 
(4) pu lser settin g an d gallon/liter co nversion switches wh en th ey may 
accidentally or intentionally be used to perpetrate fraud. 

Yes    No    N/A   

The following philosophy and list of sealable parameters applies to provision for sealing all liquid-measuring devices. 
  
An electronic data audit trail is a  means of allowing a weights and measures inspector to review how many times any 
electronic a djustment, which affects  th e a ccuracy of a volume measurement has be en c hanged.  The i nformation 
contained in the audit trail shall co nsist of a cu mulative and non-destructible number (even if a power failure occurs) 
which increments each time any of the adjustments required to be sealed have been changed.  The electronic data audit 
trail information shall be capable of being recalled by the official on the main display of the device. 
 
As a min imum, devices which use an audit trail to  provide security for sealab le parameters shall satisfy th e following 
criteria and shall use the format set forth in Appendix A of the checklist for Liquid-Measuring Devices. 
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Philosophy for Sealing 
Typical Features to be Sealed 

 
Principles for Determining Features to be Sealed 
 
The need to seal some features depends upon: 
 

 The ease with which the feature or the selection of the feature can be used to facilitate fraud; and 
 The likelihood that the use of the feature will result in fraud not being detected. 

 
Features or functions which the operator routinely uses as part of device operation, such as setting the unit prices on 
dispensers and maintaining unit p rices in  price lo ok-up c odes stored i n memory, are not seala ble parameters and 
shall not be sealed. 
 
If a parameter (or set of parameters) selection would result in performance that would be obviously in error, such as 
the selection of parameters for different countries, then it is not necessary to seal the selection of these features. 
 
If individual device characteristics are selectable from a "menu" or a series of programming steps, then access to the 
"programming mode" must be sealable.  (Note:  If an a udit trail is th e only means of security, then the audit trail  
shall update only after at lea st one sealable  parameter has been c hanged; simply accessing the seala ble parameters 
via a menu shall not update the audit trail.) 
 
If a physical act, such as cutting a wire is required to change a parameter setting and physically repairing the cut is 
required to rea ctivate the pa rameter, th en t his physical re pair process would be c onsidered a n acce ptable way t o 
select parameters without requiring a physical seal or an audit trail. 
 
Typical Features and Parameters to be Sealed 
 
The following provides examples of configuration and calibration parameters that are to be seale d.  T he examples 
are provided for guidance and are not intended to cover all possible parameters. 
 
Calibration Parameters:  C alibration parameters are those p arameters whose values are expected to c hange as a  
result of accuracy adjustments.  Examples include the following. 
 
1. Measuring element adjustments where linearity corrections are used, e.g., flow rate 1 and m eter factor 1, 

flow rate 2 and meter factor 2, etc. 
2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 
 
Configuration Par ameters:  C onfiguration parameters are t hose parameters whose  values  are e xpected t o be 
entered only once and not changed after all initial installation settings are made.  Examples include the following. 
 
1. Octane or other blend setting ratios (optional in Canada at this time) 
2. Temperature, pressure, density, and other sensor settings for zero, span, and offset values 
3. Measurement units (in Canada, only if not displayed or printed on the primary register) 
4. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables 
5. Liquid density setting (in Canada, only if not displayed or printed on the primary register) and allowable 

liquid density input range 
6. Vapor pressures of liquids if used in calculations to establish the quantity 
7. Meter or sensor temperature compensation factors 
8. False or missing pulse limits for dual pulse systems (Canada only) 
9. On/off status of automatic temperature, pressure, or density correction 
10. Automatic or manual data input for sensors 
11. Dual pulse checking feature status on or off 
12. Flow control settings (optional in Canada) 
13. Filterin g constants 
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Liquid-Measuring Device Features and Parameters 

Typical Features or Parameters to be Sealed Typical Features or Parameters Not 
Required to be Sealed 

Measuring element adjustment (both mechanical 
and electronic) 

Analog-to-digital converters 

Linearity correction values Quantity division value (display resolution) 
Measurement units (e.g., gallons to liters) Double pulse counting 
Octane blend setting for retail motor-fuel 
dispensers 

Communications 

Any tables or settings accessed by the software or 
manually entered to establish the quantity (e.g., 
specific gravity, pressure, etc.) 

 

Density ranges  
Pulsers  
Signal pick-up (magnetic or reluctance)  
Temperature probes and temperature offsets in 
software 

 

Pressure and density sensors and transducers  
Flow control settings, e.g., flow rates for slow-
flow start, quantity for slow-flow start and stop 

 

Temperature compensating systems (on/off)  
Differential pressure valves  
As a point of clarification, the flow control 
settings referenced above are those controls 
typically incorporated into the installations of 
large-capacity meters (wholesale meters).  The 
reference does not include the point at which retail 
motor-fuel dispensers slow product flow during a 
prepaid transaction to enable the dispenser to stop 
at the preset amount. 

 

 
Note: The above examples of adjustments, parameters, and features to be sealed are to be considered "typical" or 
"normal." This list may not be all inclusive.  Some parameters other than those listed, which affect the metrological 
performance of the device, must be sealed.  If listed parameters or other parameters, which may affect the 
metrological function of the device, are not sealed, the manufacturer must demonstrate that all settings comply with 
the most stringent requirements for the application of the device (i.e., the parameter does not affect compliance with 
Handbook 44). 
 
 
 
 
 
Category 1 Devices (Devices with No Remote Configuration Capability):  

  The device is sealed with a physical seal or it h as an  audit trail with  two  event 
counters (one for calibration, the second for configuration). 

Yes    No    N/A   

  A physical seal must be applied without exposing electronics. Yes    No    N/A   
  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes    No    N/A   
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  Event counters increment appropriately. Yes    No    N/A   
  The aud it trail in formation must b e cap able o f being retained in memory for at  

least 30 days while the device is without power. 
Yes    No    N/A   

  Accessing th e au dit trail in formation fo r rev iew sh all b e sep arate from the 
calibration mode. 

Yes    No    N/A   

  Accessing the audit trail inform ation must not affect the normal operation of the 
device. 

Yes    No    N/A   

  Accessing the audit trail in formation shall not require removal of any additional 
 parts other t han normal requi rements t o i nspect t he integrity o f a  
physical security seal.  (e.g., a key to open a locked panel may be required). 

Yes    No    N/A   

Category 2 Devices (Devices with Remote Configuration Capability but Controlled by 
Hardware): 

 

  The physical hardware ena bling access fo r re mote co mmunication m ust be on- 
site. 

Yes    No    N/A   

  The physical hardware must be sealable with a security seal or Yes    No    N/A   
  The device must be equipped with at least two event counters: one for calibration, 

the second for configuration parameters 
 - calibration parameters event counter 
 - configuration parameters event counter 

Yes    No    N/A   

  Adequate prov ision m ust be m ade to  app ly a physical seal w ithout exposing 
electronics. 

Yes    No    N/A   

  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes    No    N/A   
  Event counters increment appropriately. Yes    No    N/A   
  Event counters may be located either:  

 - at the individual measuring device or 
 - at the system controller 

Yes    No    N/A   

  If the counters  are located at the syste m controller rath er than at th e in dividual 
device, m eans m ust be p rovided t o ge nerate a hard c opy of t he i nformation 
through an on-site device.   

Yes    No    N/A   

  An ade quate num ber (see ta ble bel ow) of event c ounters m ust be available to 
monitor the calibration and configuration parameters of each individual device. 

Yes    No    N/A   

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

Yes    No    N/A   

  If capable of printing in the calibration mode, it must print a message that it is in 
the calibration mode. 

Yes    No    N/A   

  The aud it trail in formation must b e cap able o f being retained in memory for at  
least 30 days while the device is without power. 

Yes    No    N/A   

  The audit trail information must be readily accessible and easily read. Yes    No    N/A   

 
 

Minimum Number of Counters Required 
 Minimum Counters Required for 

Devices Equipped with Event 
Counters 

Minimum Event Counter(s)  
at System Controller 

Only one type of parameter 
accessible (calibration or 
configuration) 

One (1) event counter One (1) event counter for each 
separately controlled device, or 
one (1) event counter, if changes 
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Minimum Number of Counters Required 
 Minimum Counters Required for 

Devices Equipped with Event 
Counters 

Minimum Event Counter(s)  
at System Controller 

are made simultaneously. 
Both calibration and 
configuration parameters 
accessible 

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

 
Category 3 Devices (Devices with Unlimited Remote Configuration Capability):  
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled though a password. 

  For devices manufactured after January 1, 2001, the device must either:  
- Clearly indicate when it is in the remote configuration mode, or  
- The device shall not operate while in the remote configuration mode  

Yes    No    N/A   

  The device is equipped with an event logger Yes    No    N/A   
  The event logger automatically retains the identification of the parameter changed, 

the date and time of the change, and the new value of the parameter. 
Yes    No    N/A   

  Event counters are nonresettable and have a capacity of at least 000 to 999. Yes    No    N/A   
  The system is d esigned to attach  a printer, which can print the contents of the audit 

trail. 
Yes    No    N/A   

  The audit trail information must be capable of being retained in memory for at least 
30 days while the device is without power. 

Yes    No    N/A   

  The ev ent l ogger m ust h ave a cap acity to retain  records equ al to  ten ti mes th e 
number of sea lable pa rameters i n t he device, b ut not m ore t han 1 000 r ecords a re 
required. 

Yes    No    N/A   

  The event logger drops the oldest event when the memory capacity is full and a new 
entry is saved. 

Yes    No    N/A   

  Describe the method used to seal the device or access the audit trail information. 
 
 
 

 

Code Reference:  G-UR.1.1.  Suitability of Equipment  
A device must be properly designed and have sufficient capacity to be  sui table to use in a particular application. A  
device m ust measure th e ap propriate ch aracteristics of a commodity t o accu rately determin e th e quantity, h ave t he 
necessary components (e.g. vapor elim inator) to eliminate factors that may cau se measurement errors during normal 
use, have sufficient capacity to indicate the quantity measured and the associated total price if it is a co mputing device. 
The meter must have t he proper flow rate capacity to oper ate over the actu al flow rates for th e app lication, and  the 
device m ust have a quantity di vision a ppropriate f or the application.  Som e specifi c requirements for device 
characteristics are given in the specific codes for particular devices. 
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2.24. The equipment is suitable for its intended application.  Yes    No    N/A   

2.25. Equipment sh all b e su itable for u se in  t he en vironment i n wh ich it will b e u sed. 
Suitability with  resp ect t o environment in cludes t he effects of wi nd, weather, 
temperature variations, and radio frequency interference.  A device must work and 
remain accurate under its actual conditions of use. 

Yes    No    N/A   

2.26. Simulator tests: All tests shall have a minimum of 10,000 pulses applied to the device for each test. Test 
with a minimum of two API/Density settings. 

Product:  Meter Factor: K Factor:  
1 Test at a temperature between 55 – 65 de grees F 

at the manufactures rated maxim um 
frequency/pulse rate. 

API Gravity:   
Temperature:   

Yes    No    N/A   

2 Test at a temperature between 55 – 65 de grees F 
at manufactures rated minimum frequency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes    No    N/A   

3 Test at a temperature bel ow 35 de grees F at 
manufactures rated m aximum freq uency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes    No    N/A   

4 Test at a temperature bel ow 35 de grees F at 
manufactures rated m inimum frequ ency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes    No    N/A   

5 Test at a te mperature a bove 100 de grees F at 
manufactures rated m aximum freq uency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes    No    N/A   

6 Test at a te mperature a bove 100 de grees F at 
manufactures rated m inimum frequ ency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes    No    N/A   

7 Test at a temperature between 55 – 65 de grees F 
at the manufactures rated maxim um 
frequency/pulse rate. 

API Gravity/Density:   
Temperature:   

Yes    No    N/A   

8 Test at a temperature between 55 – 65 de grees F 
at manufactures rated minimum frequency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes    No    N/A   

9 Test at a temperature bel ow 35 de grees F at 
manufactures rated m aximum freq uency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes    No    N/A   

10 Test at a temperature bel ow 35 de grees F at 
manufactures rated m inimum frequ ency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes    No    N/A   

11 Test at a te mperature a bove 100 de grees F at 
manufactures rated m aximum freq uency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes    No    N/A   

12 Test at a te mperature a bove 100 de grees F at 
manufactures rated m inimum frequ ency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes    No    N/A   

13  API Gravity/Density:   
Temperature:   

Yes    No    N/A   

14  API Gravity/Density:   
Temperature:   

Yes    No    N/A   
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Glossary of Acronyms 

AWS Automatic Weighing Systems NTETC National Type Evaluation Technical 
Committee 

CC NTEP Certificate of Conformance OIML International Organization of Legal 
Metrology 

CIM Coupled-in-Motion (Railway Track Scales) S&T NCWM Specifications and Tolerances 
Committee 

CLC Concentrated Load Capacity SWMA Southern Weights and Measures Association 
EPO Examination Procedure Outline W/LRE Weighing/Load-receiving Element 

GIPSA Grain Inspection Packers and Stockyards 
Administration WG Work Group 

NCWM National Conference on Weights and 
Measures WMD NIST Weights and Measures Division 

NIST National Institute of Standards and 
Technology WWMA Western Weights and Measures Association 

NTEP National Type Evaluation Program WS NTETC Weighing Sector 
Unless Otherwise Stated: 
- “Handbook 44” (HB 44) means the 2009 Edition of NIST Handbook 44, “Specifications Tolerances, and Other 

Technical Requirements for Weighing and Measuring Devices.” 
- “Handbook 130” (HB 130) means the 2009 Edition of NIST Handbook 130, “Uniform Laws and Regulations in 

the areas of legal metrology and fuel quality.” 
- “Publication 14” (Pub. 14) means the 2009 Edition of NCWM Publication 14 - Weighing Devices - Technical 

Policy - Checklists - Test Procedures. 
Note:  NIST does not imply that these acronyms are used solely to identify these organizations or technical topics. 

 

Load Cell Items 
 
1. Load Cell Creep Recovery 

1 (a). Load Cell Creep Recovery (Recommended Changes to Publication 14 Based on Actions at the 
2009 NCWM Annual Meeting) 

 
Source:  Mr. Steve Cook, NIST Technical Advisor 
 
Background:  See the Final Report of the 2009 NCWM S&T Committee (Agenda Item 320-2 for additional 
background information to amend HB 44 Scales Code paragraph T.N.4.6. Time Dependence (Creep) for Load Cells 
during Type Evaluation.  During the 2009 Annual Meeting, the S&T Committee adopted a proposal to amend 
HB 44 Scales Code paragraph T.N.4.7. to relax creep recovery tolerances on Class III load cells with more the 4000 
division (nmax > 4000).  
 
At the 2009 Annual Meeting of the NTETC-WS, the NIST Technical Advisor recommended amendments to 
Publication 14 – Force Transducers Section: FT Section II-9 as follows for consideration by the WS. 
 
Discussion/Conclusion:  The WS reviewed the language adopted by the NCWM and agreed with the NIST 
Technical Advisor recommendation to amend Publication 14 FT Section 9.  This recommendation can be 
found in Appendix A, Agenda Item 1.(a). 
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1 (b). Load Cell Creep Recovery (Editorial Suggestions) 

 
Source:  Mr. Stephen Patoray, Consultants on Certification 
 
Background: Mr. Patoray noted that the subject of Creep Recovery in Section 12 was inadvertently omitted in 
previous editions of Publication 14 and proposed a recommendation to amend Publication 14 – Force Transducers 
Section: FT Section M-12 – Summary Table and Table 6. 
 
Discussion/Conclusion:  The WS reviewed and agreed with the recommendation to amend Publication 14 FT 
Section 12 and Table 6.  The WS added additional language to the proposed subsection 12 (f) to include the 
reference to the times specified for the initial reading in FT Table 5.  This recommendation can be found in 
Appendix A, Agenda Item 1.(b). 

Carry-over Items: 
 
2. Recommended Changes to Publication 14 Based on Actions at the 2009 NCWM Annual 

Meeting 
 
Source:  The NIST Technical Advisor, Steve Cook, has provided the Sector with specific recommendations for 
incorporating test procedures and checklist language based upon actions of the 2009 Annual Meeting of the 
94th NCWM.  The Sector was asked to briefly discuss each item and, if appropriate, provide general input on the 
technical aspects of the issues. 
 
Background:  See the Final Report of the 2009 NCWM S&T Committee Agenda Item 310-4 for the adopted 
language and additional background information on the item to amend HB 44 General Code paragraph G-
N.3. Verification of Testing Standards.   The NCWM agreed to add a new test note and add General Code paragraph 
G-N.3. and deleted similar language in the 2.2X series of weighing device codes.  
 
Discussion/Conclusion:  The WS reviewed the language adopted by the NCWM and agreed with the NIST 
Technical Advisor recommendation that no further action by the Sector is required since the new paragraph 
is nearly identical to the 2009 Scales Code paragraph N.2. Verification of Standards, which has not been 
referenced in NCWM Publication 14.  
 
3. In-Motion Railway Track Scales - Definition.  
 
Source:  2008 NTETC Weighing Sector Meeting Summary – Agenda Item 3 
 
Background:   During the 2003 discussion of Agenda Item 3 – the WS reviewed the following proposed definitions 
for “in-motion weighing device.”  
 

1.  In-motion weighing device:  A complete weighing system, separable indicating element, or controller that 
follows a predetermined program of automatic processes for objects while in motion without the intervention of 
an operator on the load-receptor of a complete weighing device or separable weighing/load-receiving element. 
(Source: OIML R51 for automatic weighing instruments) 
 
2.  In-motion weighing device:  An instrument capable of weighing objects in motion without the intervention 
of an operator and follow a predetermined program of automatic process characteristics of the instrument.  The 
instrument can be a complete weighing system, a separable controller or a separable weighing/load-receiving 
element. (Source:  Mettler/Toledo) 

 
The WS recommended that the versions be presented to the representative of the railroad weighing industry 
attending the fall meeting of AREMA Committee 34 and the SMA and that this item be placed on the WS’s 2009 
agenda. 
 

 NTEP - C3



NTEP 2010 Interim Meeting Report 
Appendix C – NTETC Weighing Sector 

During its Fall 2008 meeting, some members of AREMA Committee 34 reviewed the proposed definitions for 
Publication 14 and stated no preference for either recommendation.  This item was also discussed by the SMA at 
their fall 2008 meeting where Mr. Darrell Flocken reported on discussions at the NTETC Weighing Sector meeting 
and that feedback on the In-Motion Railway Track Scales item is being requested.  Any suggestions and comments 
were to be submitted to Mr. Flocken or Mr. Steve Cook by August 2009. 
 
Discussion:  The NIST Technical Advisor asked the WS to review the two proposed definitions in the background 
information from the 2008 NTETC Weighing Sector Summary and recommend which version should be added to 
Publication 14 DES Section 68.   
 
The WS discussed the word “object” in the proposed language and was concerned that it would include all types of 
in-motion devices.  This item started out for railway track scales and weighing modules that weigh in-motion, where 
the weighing modules were evaluated statically and if the modules could be used in dynamic weighing applications.  
Mr. Steve Beitzel of Systems Associates and Chairman of AREMA Committee 34, proposed amending the Mettler-
Toledo language to limit the scope of the definition to railcars and delete the added language that described the 
characteristics of a controller.  A couple of the members of the WS asked if the definition is still needed and 
questioned whether the definition will add value if it is added to Publication 14.  The WS agreed that there is little 
added benefit to add the definition. 
 
Discussion/Conclusion:  The Sector concluded that the definition is not required as it adds no benefit to 
NCWM Publication 14 - DES Section 68.   
 
4. Pub 14 Technical Policy - Hopper Scale Design Parameters  
 
Source:  2008 WS Agenda Item 7  
 

 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc 

 
Background:  See the 2008 NTETC Weighing Sector Meeting Summary Agenda Item 7 for additional background 
information.  During the 2008 WS meeting, the NTEP Director reported that there has been little agreement on what 
constitutes a different type, or what can be considered as a variation of the design, and how many certificates are 
required.  The WS recommended that this item be carried over for the 2009 NTEP lab and NTETC WS meetings to 
allow for additional work and development of a proposal.  The NIST Technical Advisor stated that the NTEP labs 
did not discuss this item at its 2009 Spring Meeting. 
 
Discussion:  The WS reviewed the background information from the 2007 and 2008 WS summaries. The WS also 
discussed the following issues regarding the existing technical policy in Publication 14 DES Section A.6.1 and 
A.6.2: 
 

1. What are the allowable variations in the number of load supports for cylindrical and rectangular 
hopper/tank scales?  

2. What are the allowable variations in the design and location of the load supports (hanging, compression, 
load supports attached to the upper, mid, or lower portion of the hopper or tank)? 

3. Should volume of the tank be considered as a parameter along with capacity? 
4. Depending on the answers to the above questions, can different “types” be included on one CC? 

 
Mr. Flocken, Mettler-Toledo and Sector Chairman, discussed the history of this item, and asked what parameters 
define the type.  Mr. Patoray, Consultants on Certifications, added that Publication 14 lists the types that had to be 
tested, but does not include all that could go on a CC.  The WS continued to discuss the various parameters and 
topics including:  
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Parameter/Topics Comment 
Number of hopper/tank 
supports. - If 3 are adequate, then more should be allowed. 

Number of load cell. - If 3 are adequate, then more should be allowed. 
- Maximum number limited by vmin. 

Location of hopper/tank 
supports.  

- Supported from the top of tank. 
- Supports located between top and bottom of tank. 
- Supported from bottom of tank. 
- Supported on corners of a weighbridge. 

Variations in the shapes of 
the hopper/tanks.  

- Cylindrical. 
- Square. 
- Rectangular. 
- Combination of above. 

Past allowed variations in the 
dimensions of lever systems.  

- Some pre-NTEP CCs were issued for a large range of capacities and dimensions 
based on state approvals and past performance. 

Structural integrity of the 
tank/hopper.  

- Deflection of tank/hopper may have impact on the way the load is applied to the 
load cells.   

- However, this could be deducted in the proper application and amount of test 
load. 

Application of test weights.  
- Safety issue. 
- Could also cause unwanted deflection in the hopper/tank that is not 

representative of deflection during normal weighing. 

Uncertainty in test methods.  - Excessive number on drafts during a strain test increases uncertainty beyond ⅓ 
acceptance tolerance. 

Include material tests (for 
automatic systems). 

- Has merit since it better simulates actual use with associate equipment (e.g., dust 
suppression, gates, etc.).   

- Study may be needed to discover if this is necessary, considering the cost 
involved with modifying conveyor systems to pre- or post-weigh material. 

 
Mr. Todd Lucas, Ohio NTEP Lab, suggested that a WG be assembled to address the above items.  A vote was taken 
to determine if the WS should establish a hopper scale WG.  The result of the vote indicated that there was little 
support to establish the WG (2 in favor and 6 opposed).   
 
However, the WS did agree that additional guidance is needed in Publication 14 technical policies that address the 
number of supports that can be allowed based on an evaluation. Several sector members stated that increasing the 
number of load supports beyond what was tested during type evaluations would strengthen the support structure.  
Conversely, decreasing the number of supports may weaken the design of the support structure and that additional 
testing should be required to amend a hopper scale CC to include “type” variations with fewer supports.  
Mr. Patoray recommended that changes should be allowed retroactively to amend existing active CCs since there are 
no proposed changes to the current type evaluation test procedures. 
  
Conclusion:  The WS agreed to recommend changes to Publication 14 DES Section B.6 (Certificate of 
Conformance Parameters) for hopper scales by adding “a CC shall apply to all models having number of 
load supports equal to or greater than the number of supports in the device submitted for evaluation.”  This 
recommendation can be found in Appendix A - Agenda Item 4. 
 
The WS also agreed that existing active CCs can be amended to coincide with the proposed changes since 
there is no difference in test procedures based on the number of load supports.  The WS added that other 
proposals to amend Publication 14 hopper scale technical policies based should be addressed by the WS as 
separate agenda items.   
 
5. Pub 14 Section 69. - Railway Track Scales   
 
Source:  Weighing Sector Carryover Agenda Item 3 (2007) and Item 10 (2008)  
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 (2007) - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-NTEP-AppC-Weighing-08-
Annual-FINAL.doc 

 (2008) - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc 
 
Background:  2008 Weighing Sector Carryover Item 10.   
 
During the 2007 meeting of the Weighing Sector, the WS agreed there is a loophole in the existing policies for RR 
track scales with a capacity greater than 200 000 lb.  The SMA and AREMA Committee 34 volunteered to work on 
the testing requirements for vehicle and railway track scales with capacities greater than 200 000 lb and provide to 
the NTEP Director and NIST Technical Advisor an update on developing a proposal for consideration by the 
Weighing Sector prior to the 2008 NCWM Interim Meeting. 
 
AREMA Committee 34 Adhoc Subcommittee submitted proposed changes to Publication 69.  However, the SMA 
was not able to address this item during their November meeting and therefore this item will be carried over to the 
2008 meeting of the Weighing Sector. 
 
At its September 2008 meeting, the WS recommended that this item be carried over until the 2009 meeting of the 
Sector to await final approval by AREMA Committee 34. 
 
At its October 2008 meeting, the Chairman of Committee 34 stated that Committee 34 could not further develop this 
item without specific input from the Weighing Sector.  Permission to reprint sections of the 2009 AAR Handbook 
was granted to NTEP. 
 
Recommendation/Conclusion:  The language appears to be acceptable to AREMA Committee 34 and has not 
yet been reviewed by the SMA.  The WS reviewed the testing requirements proposed by AREMA 
Committee 34 and recommends adding the proposed language as amended by the WS. 
 
This recommendation can be found in Appendix A - Agenda Item 5. 
 
6. Correction to Scale Tickets 
 
Source:  2008 WS Item 12 - Maryland NTEP Lab 
 

 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc  

 
Background:  This item was provided as an update to the 2008 Weighing Sector Carryover Item 12.   
 
At its 2008 NTEP Participating Laboratory meeting, the NTEP labs discussed a proposal from the Maryland NTEP 
lab to amend Section 35., which is for weigh-in/weigh-out applications. 
 
The proposal recommended amending DES Section 35. to specify the requirements for devices that print scale 
tickets with corrected weight information.  Several of the labs believed that the subject may be more appropriate for 
Section 13. Recorded Representations and limited to indirect sale applications.  
 
The WS reviewed the item that was submitted to the NTEP labs.  There were concerns that the proposal is intended 
to address the application described in Scales Code UR.3.9.  However, other members of the WS supported the 
intent for weigh-in/weigh-out vehicle scales applications.  The WS agreed that clarification of erroneous tickets is 
needed; however it could not come to a conclusion since the WS did not have a developed recommendation to 
review.  There were also discussions about the appropriate location for the requirements.  For example, Section 35. 
applied to weigh-in/weigh-out applications where the publication states that manual weight entries are not permitted.  
The WS recommended that a specific recommendation be developed for this item and carried over until the 2009 
meeting of the Weighing Sector.  At its 2009 Spring Meeting, the NTEP labs did not discuss this item. 
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Discussion:  The NIST Technical Advisor reported that he has not received an update on the development of this 
item.  WS Chairman, Mr. Flocken provided additional background information.   
 
Mr. Ken Jones, California NTEP Lab, stated that the traditional method of correcting tickets in California is 
typically handled outside the weighing system by the CA Weighmaster Laws and Regulations.  The first ticket is: 
1) voided by handwriting or printing “VOID” across the ticket; 2) retained for auditing purposes; and 3) a second 
ticket is manually created with the words “corrected ticket” with a note referencing the original voided ticket.   
 
Mr. Patoray stated that entering manual weights to correct erroneous tickets in the normal weighing mode of 
operations is impractical for many truck scale (direct sales to the customer) applications since manual weights can 
only be entered with the scale at zero according to DES Section 17.2.  He added that the user is no longer 
conducting a weigh-in/weigh-out transaction to correct a weigh-in/weigh-out ticket and that corrected tickets may be 
generated in a different mode of operation. 
 
Mr. Bill Fishman, New York NTEP Lab, expressed his concern that some systems simply use a different program to 
issue a corrected ticket and the potential for fraud.  Mr. Jim Truex responded that Scales Code paragraph 
“UR.3.9. Use of Manual Weight Entries” still applies to the user and suggested that it may be appropriate to add 
language to DES section “35. Weigh-In/Weigh-Out Systems” using language from DES section 36.9.7 (“Manual 
gross weight entries are permitted to correct tickets issued in error provided the following conditions are met:”).  
Other WS members suggested that a reference to DES Section 17 Manual Weight Entries be added to DES Section.   
 
Conclusion:  The WS agreed that a footnote should be added to DES Section 35, referring to DES Section 17 
Manual Weight Entries.  This recommendation can be found in Appendix A, Agenda Item 6. 
 
7. Update - Minimum Size of Weight and Units Proposals 
 
Source:  2008 Weighing Sector Item 6   
 

 2009 S&T Committee Interim Report - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-
09-Pub16-FINAL.doc 

 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc  

 
Background:  See the 2009 NCWM Specifications and Tolerance Committee Annual Report Developing Item 
Part 2, Item 1 “S.1.4.6. Height., Definition of Minimum Reading Distance, UR.2.10. Primary Indicating Elements 
Provided by the User and Definition of Primary Indications,” and the 2006 Weighing Sector Summary Item 6 for 
additional background information. 
 
At its 2008 meeting, the Weighing Sector voted on whether to forward the 2008 NTEP labs’ proposal to the S&T 
Committee.  Seven members voted in favor and nine members voted against forwarding the NTEP lab alternate 
proposal to the S&T Committee.  The results of the vote indicated that there is no consensus between the NTEP labs 
and device manufacturers.  The Sector also recommended that the discussion and conclusion be forwarded to the 
WWMA and NCWM S&T Committees.  The Technical Advisor reported that the regional weights and measures 
associations recommended that this item be withdrawn from the S&T Committee’s Developing agenda based on the 
comments from the 2008 Weighing Sector and the SMA.   
 
Discussion/Conclusion:  Mr. Fishman believes that the problem still exists and that evaluators will have to 
make their best judgment.  Mr. Flocken reminded the WS that the OIML R 76 9.5 mm requirement applies 
to both buyer and seller displays for scales up to 100 kg and that the main objection to the proposal was the 
requirement that it applies to all applicable devices manufactured after the effective date and that changing 
production would be cost prohibitive to amend NTEP and other approvals (e.g., FCC, UL, etc.). 
 
The WS believes that no progress can be made on this item and this item be withdrawn from the WS agenda. 
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8. Update - Automatic Zero-Setting Proposal 
 
Source:  2008 WS Agenda Item 17. 
 

 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc  

 
Background:  This item is provided as an update to the 2008 Weighing Sector Carryover Item 17.   
 
During its 2008 meeting, WS discussed the comments that an increasing number of scales submitted for NTEP 
evaluations include an automatic zero-setting feature, which is not addressed in HB 44.  It has been noted that many 
devices are built for a global marketplace and that the operation of this automatic zero-setting device may be 
functional on the device when installed in the United States.  Currently, HB 44 does not define this function.  
NCWM Pub 14 has no test to determine if the device submitted for evaluation has such a function, or if it is 
sealable.  The automatic zero-setting mechanism on a scanner/scale submitted to NTEP could be enabled and 
disabled by means of a bar code read by the scanner. 
 
In the past, several of the NTEP labs, when asked about this feature, have indicated that since it does not meet the 
definition of automatic zero-tracking mechanism, it is not allowed.  Additionally, the WS agreed that HB 44 does 
not clearly state that this function is not allowed, which may lead to inconsistent interpretations of 
Section 2.20. Scales paragraphs S.1.1.(c) (Zero Indication – “. . . return to a continuous zero indication”) 
and S.1.1.1.(b) (Digital Indicating Elements – “a device shall either automatically maintain a “center-of-zero” 
condition. . . .” could be interpreted to allow the automatic zero-setting device as described in OIML R 76.  That 
may not be a universal interpretation. 
 
In 2008, the WS concluded that: 
 

1. There is a problem that needs to be solved, based on the current information or lack of information in 
HB 44. 

2. There are no technical reasons why the automatic zero-setting feature, as described in OIML R 76, should 
not be included in NIST Handbook 44. 

3. The feature may not be suitable for all applications (e.g., balancing off a stable partial load) if the feature 
can function with both positive and negative weight indications. 

4. Language will need to be developed for NCWM Publication 14 to either test for the correct function of 
automatic zero-setting or test to determine that the device does not have automatic zero-setting and it is a 
sealable parameter. 

 
The WS established a small work group (Mr. Scott Davidson, Mr. Scott Henry, Mr. Steve Cook, and Mr. Patoray) to 
develop a proposal to be submitted to the NCWM S&T Committee and make a recommendation addressing the 
suitability of scales with the capability to automatically set a positive weight indication to zero.  Additionally, the 
WS agreed to review the language developed by the work group to confirm its support of the proposed language. 
(Mr. Lucas and Mr. Truex also contributed to the discussions and subsequent proposal.) 
 
The WG did not have sufficient time to both develop the proposal and ballot the WS prior to the November 1, 2008, 
cutoff date for submitting new items to the Committee.  Therefore, the group agreed to submit the proposal to the 
Committee and ballot the WS members. The results of the ballot and all comments were summarized and forwarded 
to the Committee prior to the 2009 NCWM Interim Meeting.  Eight WS members responded to the ballot of which 
six voted in favor of the proposed language.  It should be noted that two of the affirmative votes stated that their vote 
was provisional provided the reference to the 4 % of scale capacity limitation is removed from the proposal.  Two 
members opposed that item, stating that the language should not be rushed through the S&T Committee and that the 
feature should operate with either negative or positive weight indications. 
 
The NIST technical advisor forwarded the ballot results and comments to the S&T Committee for its consideration 
at the 2009 NCWM Interim Meeting.   
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Discussion:  The NIST Technical Advisor provided the WS with an update on the status and additional discussions 
on this item since the 2009 Interim Meeting, and can be reviewed in the 2009 NCWM Annual Report as S&T 
Committee Item 320-3.  The NIST Technical Advisor suggested that the WS develop a consensus position on this 
item and forward its conclusion to the S&T Committee.  The WS discussed the following possible positions to 
forward to the S&T Committee:   
 

1. Allow feature to operate only when below zero with capacity limit (as shown in 2009 NCWM Annual 
Report Committee Recommendation). 

2. Consider the Spring 2009 SMA position to allow the feature to operate in either direction with no capacity 
limit. 

3. Consider HB 44 language to prohibit the feature.  
4. No changes to HB 44.   

 
The NIST Technical Advisor also developed language for Publication14 for additional development that:  
 

1. Defines the feature. 
2. Tests that could be used to detect the feature.  
3. Procedures or actions if the feature is encountered (e.g., “feature shall be disabled for commercial 

applications and the switch that enables or disables the feature can not be changed without breaking a 
security seal or other means of providing security”).  

4. Amend Pub 14 by adding “automatic zero-setting mechanism” to the Table of Scale Features and 
Parameters as a sealable parameter. 

 
Representatives from Measurement Canada stated that Canada allows the feature for direct sale and that it only 
automatically rezeros the scale when indicating negative gross weigh values.  Mr. Flocken asked if the WS should 
consider making a recommendation to the S&T Committee to consider differences in operations for direct versus 
indirect sale applications.  Mr. Nigel Mills and Mr. Paul Lewis supported the fourth option and added that existing 
Scales Code paragraph UR.4.1. Balance condition is sufficient.  Mr. Richard Harshman stated his support for the 
third option. 
 
Mr. Flocken commented that one justification for the feature citing actual examples where coupons are scanned and 
placed one at a time on a scanner/scale resulting in the individual coupons be zero off using the automatic 
zero-tracking feature.  All the coupons would then be removed from the scale in one action placing a scale in a 
below zero condition beyond the zero-tracking range.  Without the automatic zero-setting feature, the store will be 
giving away product until the operator takes deliberate action to rezero that scale.  Mr. Henry from NCR was unable 
to attend the meeting.  However, he did provide the following in an email that was presented to the WS supporting 
that the item with OIML language.  
 

August 5, 2009 
 
Hi All, 
 
Although I will not be able to attend the upcoming Weighing Sector Meeting, I would like to provide some input to the 
AZSM issue. 
As for bench counter scales I foresee problems allowing for Zeroing (outside of normal Zero Tracking Range) in the 
positive direction. 
 
Here is a prime example: 
 
Cashier leaves pen on scale top plate... (AZSM) scale zeros the weight of the pen... cashier places item to be weighed on 
scale top plate then realizes that the pen is on the top plate and removes the pen.... now the item will be short weighed. 
 
This is one of many examples, cashiers are always using the scale top plate as desk space (typically due to limited 
counter space).  
 
Items typically left on scale for an extended period of time include coupons, money, sales adds, PLU sheets, and even 
shelf items (either not wanted by customer or waiting to be bagged).  
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Given the numerous chances that the POSITIVE side AZSM would have to zero unintentional items left on the scale 
would lead to numerous errors. 
 
NCR would like to use the AZSM as stated in OIML 4.5.6:  
Operate only when the equilibrium is stable and the indication has remained stable below zero for at least 5 seconds. 
 
If the positive direction of AZSM can be harmlessly used by other classes of scales then maybe the Weighing Sector can 
propose adding AZSM Negative only for Bench Counter Scales and in both directions for other classes of scales. 
 
Please keep me in the loop and Best Regards,  
 
Scott Henry 
Compliance Engineering (W&M) 
NCR Corporation  
phone:770-623-7543  
scott.henry@ncr.com | www.ncr.com 

 
The NIST Technical Advisor suggested a compromise position to limit the feature to point-of-sale systems 
interfaced with scales. 
 
Mr. Truex added that there are already devices that are tagged for this feature.  Mr. Patoray believes that doing 
nothing according to the fourth option would but may present enforcement problems due to the inconsistent 
interpretations when citing HB 44 paragraph G-S.2. Facilitation of Fraud.  He added that most scales are designed 
for the international marketplace with features that can be enabled or disabled.  In this option, there is very little in 
HB 44 to guide field officials. 
 
Mr. Flocken and Mr. Patoray stated the incident that prompted the issue before the WS.  A field official was 
performing an inspection on a point-of-sale scanner/scale.  A test weight was place and left undisturbed on the scale 
for 20 seconds when the inspector noticed that the scale automatically reset to rezeroed.  Further investigation 
indicated that the weight display would automatically rezero with either positive or negative weight indication.  
Additionally, configuration of the feature could be changed by passing a specific barcode across the scanner portion 
of the scanner/scale without breaking a security seal or updating audit trail information.  Additionally, this created 
competitive disadvantage to at least one other manufacturer that was told that the feature was not allowed. 
 
Additional comments addressed properly trained operators, potential benefits or harm to the buyer and seller, 
minimum positive weight indications, negative net weight indication, and confusion regarding the differences 
between automatic zero-tracking and automatic zero-setting.  
 
Conclusion:  The Sector discussed this in great detail and reached a consensus among the attendees that this 
feature does not have any value and at times will facilitate inaccurate weight determinations either agains the 
buyer or seller.  The NIST Technical Advisor will forward the sector discussions (above) to the S&T 
Committee. 
 
 
9. Update - New and Amended HB 44 Tare Proposals 
 
Source:  2008 WS Agenda Item 5. 
 
Background:  This item is provided as an update to the 2008 Weighing Sector Carryover Item 5.   
 
See the 2009 Interim Report of the 2009 NCWM S&T Committee agenda Item 320-1 and the Final Summary for the 
2008 Meeting of the Weighing Sector Agenda Item 5 for additional background information. 
 

 2009 Interim Report - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-
FINAL.doc.   

 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc 
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Discussion:  The NIST Technical Advisor provided the WS with following update on the status and additional 
discussions on this item since the 2009 Interim Meeting.  This information can be found in the 2009 Annual Report 
of the 94th NCWM S&T Committee Final Report.   
 
The NIST Technical Advisor also reported that the S&T Committee asked the WS for its position on the remaining 
informational agenda items for the Scales and Automatic Weighing Systems codes on Tare. 

 
Mr. Steve Cook, NIST Technical Advisor, believes that much of the background information reviewed and 
developed by the Tare Work Group is not easily accessible by NTEP evaluators and NTEP applicants.  As a result of 
the SMA comments that the proposals for HB 44 are adequately verified during type evaluation.  Steve requested 
that the WS or Tare Work Group review the information developed during this discussion on tare and determine if 
any evaluation criteria or technical policies can be recommended for Publication 14.  For example, the sections on 
“Tare” could be grouped together and the 1980 NCWM S&T discussion on “Tare” could be updated and included as 
an appendix in Publication 14 (similar DES Section 73 – Appendix for the Audit Trail). 
 
The WS also reviewed Publication 14 list of acceptable indications and recorded representations to verify that “PT” 
is an acceptable abbreviation for keyboard and stored tare. 
 
Conclusions:   
 

1. The WS agreed that there may be some merit to Mr. Cook’s recommendation to include language 
from the 1980 NCWM S&T discussion on “Tare” and recommended that a developed 
recommendation be submitted to the next meeting of the WS in 2010.    

 
2. The WS also agreed that the remaining Informational tare items should be withdrawn from the S&T 

Committee Agenda.   
 

3. The Sector also agreed to include the PT for preset tares since PT has been accepted by some of the 
NTEP labs. This recommendation can be found in Appendix A - Agenda Item 9. 

New Items: 
    
10. Pub 14 - Maximum Platform Width Parameter Sections 8.1., 8.2., and 8.3. 
 
Source:  Mr. Stephen Langford, Cardinal Scale Mfg Co. 
 
Background:  Current NTEP policy as described in Publication 14, sections 8.1, 8.2, and 8.3 regarding acceptable 
range of platform widths on vehicle scales to be included on the CC is apparently unclear and may not be uniformly 
applied.   
 

 Part c of 8.1 states that widths up to 120 % of the device evaluated can be listed on the CC for vehicle 
scales up to 200 000 pounds of capacity. 3   

 Part c of 8.2 states that widths no greater than that of the device evaluated can be listed on the CC for 
vehicle scales with capacities greater than 200 000 pounds. 3   

 Part e of 8.3.2 for modular vehicle scales states that widths up to 120 % of the device evaluated can be 
listed on the CC regardless of scale capacity. 5 

 

3&5  For scales with widths greater than 12 feet, this policy on range of widths may not be applied retroactively.  Additional 
testing is required for devices with widths greater than 12 feet.  Test procedures for scales wider than 12 feet will be 
addressed by NTEP management and the NTEP laboratories on a case-by-case basis. 

 
Currently, it appears that the CC lists only the width of the device evaluated for modular vehicle scales of widths of 
14 feet or more.  Evaluations of 10 ft wide models allow 120 % or 12 feet-wide models to be listed on the NTEP 
CC.   This practice is not in compliance with the current NTEP policy as written and needs to be clarified. 
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The submitter recommends amending section 8.2 part c of Publication 14 to read; 
 

c. widths no greater than up to 120 % of the width of the platform tested;3 
 
The submitter also included the following justification: 
 
The following table summarizes the current restrictions on the maximum platform width that can be placed on the 
NTEP CC and highlights the difference criteria in 8.2.c for width parameters to be included on the CC.   
 
Section Device Type CC Platform Width 

8.1.c 
Vehicle, Railway, Combination Vehicle/Railway and others over 
30 000 and up to and including 200 000 lb 

Up to 120 % of the width of the 
platform tested 

8.2.c 
Vehicle, Railway, Combination Vehicle/Railway and others greater 
than 200 000 lb3 

No greater than the width of the 
platform tested 

8.3.2.e Modular Load-Cell Vehicle, Livestock or Railroad Track Scales5 Up to 120 % of the width of the 
platform tested 

 
In each section, the “12 feet” footnote adds the following information: 
 

For scales with widths greater than 12 feet;  
1. the policies on range of widths may not be applied retroactively, 
2. additional testing is required, and  
3. NTEP management and the NTEP laboratories will address the test procedures on a case-by-case basis. 

 
Based on this information, it is permissible to apply the 120 % (width) multiplier to modular scales (in 8.3.2.c) and 
to other vehicle scales of not more than 200 000 pounds in capacity (in 8.1.c).  There is no reason known to exclude 
vehicle scales of more than 200 000 pounds in capacity from being allowed to have widths up to 120 percent of the 
width of the device evaluated.  Therefore, part c of section 8.2 should be revised to reflect the same limits on 
platform width as listed in section 8.1. 
 
There seems to be reluctance on the part of some examiners to allow platform widths of 120 % of the platform width 
of the device evaluated for widths greater than 12 feet.  This practice is against existing NTEP policy.  The test 
protocol is the same for scales with platform widths greater than 12 feet and includes applying loads both down both 
sides of the platform and in the center.  Because the test protocol used in the examination of platforms of more than 
12 feet in width is the same regardless of whether the platform is 14, 15, or 16 feet in width, the existing policy is 
correct.  The WS is urged to endorse the practice of allowing up to 120 % of the width of the device evaluated for 
both modular and non-modular vehicle scales as is currently described in Publication 14.   
 
For example, a 14-foot wide scale could be submitted and certified with the test procedures in DES Section 66 for 
extra wide and double wide vehicles scales (i.e., extra tests along the sides of the scale, etc.).  Mr. Langford states 
that a 17-foot wide scale could be included on the CC without additional testing. (120 % * 14 = 16.8 and rounded to 
17) since the “additional testing” was conducted and verified on the 14-foot wide scale.  This should also apply to 
scales greater than 200 000 lb in DES Section 8.2.c. 
 
Discussion:  The WS reviewed and discussed the proposal and background information.  Mr. Lou Straub asked if 
this proposed technical policy change be allowed retroactively on active CCs for devices that were tested with the 
wide test procedures.  Mr. Langford believes that this should be allowed retroactively since the testing for scales 
wider that 12 feet is more stringent since it includes applying test load between pairs of load supports and other 
locations that simulate actual usage for both highway and extra wide vehicles.  Mr. Truex expressed concerns about 
deflections of the load-receiving element when the widths of the platform load bearing points are changed.   Mr. 
Flocken replied that manufacturers typically (proportionally) increase the distance between the load supports for 
wider scales and believes that the existing 20 % allowable width increase for scales 12 foot wide or less adequately 
limits increasing the width of scales greater than 12 feet.  For example, a 14 foot wide scale submitted and tested for 
evaluation under the criteria in DES 66 b or 66 c may have additional widths listed on the CC up to and including 
17 foot without additional testing.   
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There was support from the other manufactures attending the WS meeting and no additional comments from the 
NTEP labs.  Note that there was no recommendation to change the footnote statement that test procedures for scales 
wider than 12 feet will be addressed by NTEP management and the NTEP laboratories on a case-by-case basis. 
 
Conclusion:  The Sector agreed to amend the criteria in DES Technical Policy 8.2.c3 to be consistent with 
8.3.2.e5. This recommendation can be found in Appendix A, Agenda Item 10. 
 
11. Pub 14 - Minimum Platform Area (Section Lengths) Parameter Sections 8.1., 8.2., and 

8.3. 
 
Source:  Mr. Ed Luthey, Brechbuhler Scales 
 
Background:  Brechbuler Scales is questioning why the minimum platform area on a vehicle scale is limited to 
50 % of the device that was tested.  For example, a 70’ x 10’, 3-section vehicle scale was evaluated and passes type 
evaluation.  The CC would then list the minimum platform size as 350 ft2 or list the minimum L x W scales that 
would comply with the Pub 14 criteria.   Under the Pub 14 language, the applicant would have to submit a smaller 
second scale if they wanted 10’ x 10’, 2-section scale listed on the CC.   
 
The submitter of the item believes that there is no technical justification for the limitation.  Brechbuhler Scales 
submitted a proposal to eliminate the 50 % minimum platform area restriction as shown in the recommendation 
below: 
 

8.1. Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track 
scales, and other platform scales over 30 000 lb and up to and including 200 000 lb.  

 
A CC will apply to all models having:  

 
a. nominal capacities up to 135 % of evaluated capacity; 
b.  a platform area for any two section portion no less than 50 percent of smallest two section 

portion incorporated in the device evaluated. 
c. widths up to 120  % of the width of the platform tested; 
d. lengths 150 % of the length of the platform tested; 
e. a span between sections is not more than 20 % greater than the equipment evaluated; 

 
Discussion:  Mr. Steve Cook, NIST Technical Advisor, reported on past Publication 14 language and WS 
discussions on this item.  Mr. Cook noted that the above referenced language has been in Publication 14 since its 
earliest publication.  Additionally, he found references to the current language as far back as 1983 in the notes of the 
National Type Approval work group.  The National Type Evaluation work group included NIST, Weights and 
Measures Officials, scale manufacturers, and load cell manufactures.  Mr. Cook contacted some of the work group 
participants (Richard Suiter and Henry Oppermann) to inquire if they recall the justification for the accepted 
language and report any additional information during the WS meeting.  They recalled that it was agreed that a 
lower limit was needed and that the selections of the 50 % lower limit was not based on any technical justifications.  
Mr. Truex was concerned that completely eliminating the lower limit for platform area may result in variations in 
sizes that may be used in unsuitable applications (e.g., a small Class III L vehicle scale used in a Class III platform 
scale application.).  The WS agreed with Mr. Langford’s suggestion of 7 foot minimum length. 
 
Conclusion:  The Sector agreed to amend the criteria in DES Technical Policy 8.1.b and c by deleting 8.1.b. 
and adding “lengths no shorter than 7” . . .” to 8.1.c. since the platform area is deleted.  This recommendation 
can be found in Appendix A - Agenda Item 11. 
 
12. Auxiliary Reading Means when e ≠ d. 
 
Source:  Mr. Steven Cook, NIST Technical Advisor 
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Background:  WMD recently received an inquiry from the Ohio NTEP lab regarding an interpretation on Scales 
Code paragraph S.1.2.2.1. that may, in some circumstances, conflict with the Table 3 footnote 1.  (Technical 
Advisor Note:  There appears to be only two references to e ≠ d in Publication 14, pages DES 17 for marking 
requirements and DES-19 in Table 3.  Additionally, a checklist item that verifies compliance to S.1.2.2.1. was 
unable to be located.) 
 
Table 3.  Parameters for Accuracy Classes – Footnote 
 
1 For Class I and II devices equipped with auxiliary reading means (i.e., a rider, a vernier, or a least significant 
decimal differentiated by size, shape, or color), the value of the verification scale division “e” is the value of the 
scale division immediately preceding the auxiliary means. 
 
S.1.2.2.1.  Class I and II Scales and Dynamic Monorail Scales.  If e  d, the verification scale interval “e” shall be 
determined by the expression: 

d < e < 10 d 
 

If the displayed division (d) is less than the verification division (e), then the verification division shall be less than 
or equal to 10 times the displayed division. 

 
The value of e must satisfy the relationship, e = 10k of the unit of measure, where k is a positive or negative whole 
number or zero.   
 
This requirement does not apply to a Class I device with d < 1 mg where e = 1 mg.  If e  d, the value of “d” shall be 
a decimal submultiple of “e,” and the ratio shall not be more than 10:1.   
 
If e  d, and both “e” and “d” are continuously displayed during normal operation, then “d” shall be differentiated 
from “e” by size, shape, color, etc. throughout the range of weights displayed as “d.” 
(Added 1999) 
 
The initial question was could the value of e be something other than 10 d.  WMD believes that the answer is yes 
and demonstrated in the following table (copied from R 76). 

 
The values of e, calculated following the d < e < 10 d rule 

d = 0.1 g 0.2 g 0.5 g 
e = 1 g 1 g 1 g 
e = 10 d 5 d 2 d 

 
Typically, NTEP applicants submit Class II devices where e = 10 d.  However, an applicant has submitted a device 
with e = 5 d.  The lab asked how are d and e going to be displayed when e = 5 and d = 0.1e or 0.2e.  One possible 
solution is shown in the following example. 
 

Max: 12 kg 
e: 0.5 g  d: 0.1 g 

nmax: 12 000 
Class II 

Example of possible indications? 
3.0000 kg e is displayed normally 
3.0001 kg d is differentiated 
3.0002 kg d is differentiated 
3.0003 kg d is differentiated 
3.0004 kg d is differentiated 
3.0005 kg e is displayed normally 
3.0006 kg d is differentiated 

 
As shown, d would occupy the same location in the display as e therefore; both e and d can’t be continuously 
displayed in S.1.2.2.1.  Additionally, Table 3 footnote one states that “e” precedes the auxiliary means. 
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The language in S.1.2.2.1. states that d shall be differentiated from “e” by size, shape, color, etc. throughout the 
range of weights displayed as d if both e and d are continuously displayed.  However, HB 44 Table 3 
footnote 1 states that the value of the verification scale division “e” is the value of the scale division immediately 
preceding the auxiliary means (to display d).  (Note that there is a slight difference in the way “differentiation” is 
described between Table 3 and S.1.2.2.1.  Language in Table 3 states “differentiated by size, shape, or color,” 
whereas S.1.2.2.1. states “differentiated from “e” by size, shape, color, etc.”) 
 
The NIST Technical Advisor reviewed the discussion on the adoption of S.1.2.2.1. in 1999 NCWM Annual Report.  
There were two items on the Committee’s agenda that year regarding S.1.2.2.1. and words “continuously displayed” 
was added as part of the proposal to include dynamic monorail scales. 
 

“If e ≠ d, and both e and d are continuously displayed during normal operation then “d” shall be 
differentiated from “e” by size, color, etc.  throughout the range of weights displayed as “d.” 

 
Additionally, the discussion paragraphs of each item did not provide guidance on examples where e = 2d or 5d. 
 
The NIST Technical Advisor also reviewed equivalent terminology, definitions and language in R 76 for 
Nonautomatic Weighing Instruments (http://oiml.org/publications/R/R076-1-e06.pdf).  R 76 includes the following 
subtypes of auxiliary displaying devices in Terminology Clause T.2.5: 
 

 verniers,  
 complementary displaying devices (estimated values corresponding to the distance between graduations), 

and  
 indicators with differentiated scale divisions. 

 
Clause T.2.6. describes extended displaying indicators as a device for temporarily changing the displayed interval 
“d” to a value less than “e.”   
 
In R 76, Clause 4.4.3, an extended indicating device shall not be used on an instrument with a differentiated scale 
division. 
 
Additionally, a scale fitted with an extended indicating device can only provide an indication with a scale interval 
smaller than e:  
 

- while pressing a key, or 
- for a period not exceeding 5 seconds after a manual command. 

 
In all cases, printing shall not be possible while the extended indicating device is in operation. 
 
The NIST Technical Advisor has not developed a proposal for this item and asks the WS to review the background 
information and discuss possible solutions (e.g., amending HB 44 S.1.2.2.1. by changing the language to read “. . . 
then the verification division shall be less than or equal to 10 times the displayed division”).  Or, recognizing the 
extended indicating device as described in R 76. 
 
Discussion/Conclusion:  The WS reviewed the background information and agreed that the example in the 
background information is unacceptable since both “e” and “d” are not continuously displayed and “e” does not 
precede the auxiliary means.  The WS also agreed that in nearly all cases, e =10 d.  However, there are 
combinations of e < 10 d that are acceptable when the “e” value and “d” value would be displayed in separate 
columns on the display as shown below as shown in the following example, or if there is a separate display for 
“d”.  The WS believes that there is no further action is needed for this item.  
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Max: 12 kg 
e: 1 g    d: 0.2 g 

nmax: 12 000 
Class II 

 
Example of possible indications 

3.0010 kg d is differentiated by size and shading 
3.0012 kg d is differentiated by size and shading 
3.0014 kg d is differentiated by size and shading 
3.0016 kg d is differentiated by size and shading 
3.0018 kg d is differentiated by size and shading 

 
13. Method of Sealing – G-S.8. Provisions for Sealing Adjustable Components 
 
Source:  NCWM S&T Committee 
 
Background: During the open hearings at the July 2009 Annual Meeting, the S&T Committee received comments 
on its agenda Item 310-1, G-S.8. Provisions for Sealing Adjustable Components, suggesting that no action may be 
needed and that the existing language in HB 44 is sufficient.  Additional comments indicated that other proposals in 
the Committee’s Interim Report (Publication 16) are overly complex.  Oregon and Maryland believe that amended 
requirements for sealing are needed by the NTEP labs and field staff in order to consistently interpret and apply 
sealing requirements.  The SMA amended its position at the spring 2009 SMA Meeting and submitted the revised 
proposal to the Committee.   
 
The Committee believes that all parties agree with the intent of the proposal.  Both WMD and SMA submitted 
similar proposals that retain the existing language in G-S.8.  WMD essentially reformatted G-S.8. for clarification 
and including new requirements for providing indications when a device is in adjustment mode.  WMD included and 
additional proposal to address devices that may have more than one method of sealing.   
 
The Committee suggests that the WS and other interested parties consider breaking the proposal into two or three 
separate agenda items for consideration by the Conference. 
 
Additional information on the past S&T Committee discussion on the item can be found at: 
 

 2008 Final Report - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/09-ST-08-Annual-
FINAL.doc 

 
 2009 Interim Report - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-

FINAL.doc 
 
Discussion/Conclusion: The WS reviewed the comments from the S&T Committee, the background 
information in the NCWM 2008 Annual and 2009 Interim Reports, and the summary of proposals provided 
by the NIST Technical Advisor.  The WS believes that existing language in HB 44 is sufficient and that the 
sectors review existing type evaluation criteria to verify that devices shall be designed with: 
 

1. provision(s) for applying a physical security seal that must be broken before any change that 
detrimentally affects the metrological integrity of the device can be made to any electronic 
mechanism, or 
 

2. other approved means of providing security to document any change that detrimentally affects the 
metrological integrity of the device can be made to any electronic mechanism (e.g., data change audit 
trail available at the time of inspection. 
 

The NIST Technical Advisor will forward the WS recommendation on the proposal to amend General Code 
paragraph G-S.8. Provisions for Sealing Adjustable Components the 2010 S&T Committee. 
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14. Publication 14 – Editorial Suggestions 
 
Source:  Mr. Patoray, Consultants on Certification 
 
Background:  Mr. Patoray submitted six (6) items that have been submitted to the NTEP Administrator and NIST 
Technical Advisor.  The WS was asked to review these items and provide a recommendation to NTEP that these 
suggestions be considered editorial corrections to Publication 14.  

14 (a).  Publication 14 DES Section 58. 

 
Discussion/Conclusion:  It was noted that the way 58.1 is worded seems to be opposite of the way 
paragraph T.N.4.5.1. (a) is worded in HB 44, and code references are needed.  The WS supports the 
recommended changes as shown in Appendix A - Agenda Item 14 (a). 

14 (b). Publication 14 DES Section 40. 

 
Discussion/Conclusion:  Mr. Patoray recommended changing the title in Section 40 from Zero Load 
Adjustment to Zero Setting Mechanisms to match the terminology and definitions in HB 44.  The WS 
suggested some minor changes and supports the recommended changes as shown in Appendix A - 
Agenda Item 14 (b). 

14 (c). Publication 14 DES Section 43.  

 
Discussion/Conclusion:  Mr. Patoray recommended changing the title in Section 43 from Automatic 
Zero-Setting Mechanism to Zero-Tracking Mechanism. No Actions is required since the recommended 
changes were incorporated into the 2009 Edition of Publication 14. 

14 (d).  Publication 14 DES Section 15.1. 

 
Discussion/Conclusion:  Mr. Patoray noted that the Table is Section 15.1 has an error, the word should 
be “net” not “tare.”  The WS supports the recommended changes as shown in Appendix A - Agenda Item 
14 (d). 

14 (e). Publication 14 FT Table 1. 

 
Discussion/Conclusion:  Mr. Patoray noted that Table 1 in Pub 14 FT needs corrected to show the correct 
loading capabilities of the CA NTEP lab.  The WS supports the recommended changes as shown in 
Appendix A - Agenda Item 14 (e). 

14 (f). Publication 14 FT Section I-10. 

 
Discussion/Conclusion:  Mr. Patoray noted that there seems to be a word missing at the end of FT Section 
I step 10 in the test conditions and it appears that the number “1” was inadvertently deleted between the 
2000 and 2002 editions of Publication 14. The WS supports the recommended changes as shown in 
Appendix A - Agenda Item 14 (f). 

 
15.  Delete DES Section 66 (c). 
 
Source:  Mr. Ed Luthy, Brechbuhler. 
 
Background:  Mr. Luthy requested the WS to consider deleting DES Section 66 (c). Performance and Permanence 
Tests for "Side-by-Side" Modular and Non-Modular Vehicle Scales, stating that the time and expense is too large 
for the value added to having the option listed on an NTEP CC.    
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Discussion/Conclusion.  The NIST Technical Advisor stated that the WS worked on the development of the 
type evaluation procedures in DES Sections 66 (b) and 66 (c) for Extra Wide and Double-wide scales in 1998, 
(WS Agenda Item 2), 2000 (WS Agenda Item1), and 2001 (WS Agenda Item2).   
 
The Sector is not in favor of removing the section.  The goal of the proposal is to reduce the expense of type 
evaluation on these devices.  The scale manufacturers in attendance volunteered to form a small work group 
to review the existing procedures and develop proposals to amend existing language for a possible 
abbreviated test procedure.   
 
This item will be carried over until the 2010 WS meeting. 
 
16.  Creep Recovery for Complete Scales. 
 
Source: NTETC Weighing Sector 
 
Background:  During the discussion of WS Agenda Item 1, Creep recovery for load cells, the WS reviewed the 
report of the S&T Committee and the language adopted by the NCWM.  There was support for the proposal to 
amend Publication 14 to agree with the adopted language in HB 44.   
 
Discussion:  The WS noted that the S&T Committee discussion included comments pertaining to a relationship 
between load creep recovery and a scales ability to return to a zero-balance condition after a load had been on the 
load-receiving element over a period of time, and that the WS should review the zero-tracking requirements and 
creep recovery tolerances for scales.  Mr. Patoray stated that the adopted language may impact a scales ability to 
comply with Scales Code paragraph “N.1.9 Zero Balance Change” if the value of creep recovery in field 
applications exceeds the zero-tracking requirements in S.2.3.1.2.  A zero balance change, greater than 0.5 d, will not 
be set to zero by the zero-tracking mechanism after a load has been resting on a scale for an extended period of time.  
However, because near capacity loads are rarely left on scales for 30 minutes in actual use, it is unlikely that there 
will be problems in the field. 
 
Conclusion:  The WS stated it believes that: 
 

1. There will be little impact on zero-tracking requirements due to manufacturers designing scales and 
separable weighing/load-receiving elements with load cell capacities that are typically larger than the 
scale capacities, and that loading a scale to 90 % capacity for 30-minutes (a test conducted during 
type evaluation) rarely occurs in most Class III applications.  
 

2. HB 44 Scales Code paragraph T.N.4.1. should be amended to coincide with the changes to T.N.4.6.   
 
Mr. Nigel Mills, Hobart submitted a proposal to amend creep recovery requirements for scales to coincide 
with the creep recovery tolerance adopted for load cells.  The WS agreed with the proposed language.  Mr. 
Cook (NIST) and Mr. Scott Davidson (Mettler-Toledo) volunteered to further develop the proposal as shown 
below and submit the Form 15 to the NCWM S&T Committee and to fall regional weights and measures 
association meetings.  
 

 NTEP - C18



NTEP 2010 Interim Meeting Report 
Appendix C – NTETC Weighing Sector 

T.N.4.5.1. Time Dependence: Class II, III, and IIII Non-automatic Weighing Instruments. – A non-automatic 
weighing instrument of Classes II, III, and IIII shall meet the following requirements at constant test conditions.  
During type evaluation, this test shall be conducted at 20 C ± 2 C (68 F ± 4 F): 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately after 

placing the load and the indication observed during the following 30 minutes shall not exceed 0.5 e.  
However, the difference between the indication obtained at 15 minutes and the indication obtained at 
30 minutes shall not exceed 0.2 e. 

 
(b) If the conditions in (a) are not met, the difference between the indication obtained immediately after 

placing the load on the instrument and the indication observed during the following 4 hours shall not 
exceed the absolute value of the maximum permissible error at the load applied. 

 
(c) The deviation on returning to zero as soon as the indication has stabilized, after the removal of any 

load which has remained on the instrument for 30 minutes, shall not exceed 0.5 e. 
 

For a multi-interval instrument, the deviation shall not exceed 0.5 e1 (where e1 is the interval of the first 
partial weighing range or segment of the scale). 

 
On a multiple range instrument, the deviation on returning to zero from Maxi (load in the applicable 
weighing range) shall not exceed 0.5 ei (interval of the weighing segment).  Furthermore, after returning to 
zero from any load greater than Max1 (capacity of the first weighing range) and immediately after switching 
to the lowest weighing range, the indication near zero shall not vary by more than e1 (interval of the first 
weighing range) during the following 5 minutes. 

(Added 2005) (Amended 2006 and 2010) 
 

T.N.4.5.2.  Time Dependence: Class III L Non-automatic Weighing Instruments. – A non-automatic weighing 
instrument of Class III L shall meet the following requirements: 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately after 

placing the load and the indication observed during the following 30 minutes shall not exceed 1.5 e.  
However, the difference between the indication obtained at 15 minutes and the indication obtained at 
30 minutes shall not exceed 0.6 e. 

 
(b) If the conditions in (a) are not met, the difference between the indication obtained immediately after 

placing the load on the instrument and the indication observed during the following 4 hours shall not 
exceed the absolute value of the maximum permissible error at the load applied. 

 
(c) The deviation on returning to zero as soon as the indication has stabilized, after the removal of any 

load which has remained on the instrument for 30 minutes, shall not exceed one-half of the absolute 
value of the applicable tolerance for the applied load for Class III L devices. 

(Added 2005) (Amended 2010) 

 
T.N.4.5.3. Zero Load Return: Non-automatic Weighing Instruments. – A non-automatic weighing instrument 
shall meet the following requirements at constant test conditions.  During type evaluation, this test shall be 
conducted at 20 C ± 2 C (68 F ± 4 F).  The deviation on returning to zero as soon as the indication has 
stabilized, after the removal of any load which has remained on the instrument for 30 minutes shall not 
exceed: 

 
(a)  0.5 e for Class I, II, and IIII devices, 
 
(b)  0.5 e for Class III devices with 4000 or fewer divisions, 
 
(c)  0.83 e for Class III devices with more than 4000 divisions, or 
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(d) one-half of the absolute value of the applicable tolerance for the applied load for Class III L devices. 
 

For a multi-interval instrument, the deviation shall not exceed 0.83 e1 (where e1 is the interval of the first 
partial weighing range or segment of the scale). 

 
On a multiple range instrument, the deviation on returning to zero from Maxi (load in the applicable 
weighing range) shall not exceed 0.83 ei (interval of the weighing segment).  Furthermore, after returning to 
zero from any load greater than Max1 (capacity of the first weighing range) and immediately after switching 
to the lowest weighing range, the indication near zero shall not vary by more than e1 (interval of the first 
weighing range) during the following 5 minutes. 

(Added 20XX)  
 

Next Sector Meeting: 
 
Discussion:  Next in the rotation for lab and WS meetings is Sacramento, California for 2010.  The WS believes that 
late August (24 -27) 2010, is acceptable.  The WS second choice is the Ohio NTEP Lab.    
 
Conclusion:  The NCWM Board members reviewed and discussed the WS discussion and recommendations.  
The Board considered a number of other of other factors and agreed that the next WS meeting is scheduled 
for August 31 – September 2, 2010, in Columbus, Ohio. 
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Appendix A - Recommendations for Amendments to Publication 141 

Agenda Item 1.(a). 

 
9. Permissible Variations of Reading for Creep Recovery 
 

a. The difference between the initial reading of the minimum load of the measuring range (Dmin) and the 
reading after returning to minimum load subsequent to the maximum load (Dmax) having been applied 
for 30 minutes shall not exceed: 

 
(1) 0.5 times the value of the load cell verification interval (0.5 v) for Class I, II, III, and IIII load 

cells, or 
 
(2) 0.5 times the value of the load cell verification interval (0.5 v) for Class III load cells with 

4000 or fewer divisions, 
 
(3) 0.83 times the value of the load cell verification interval (0.83 v) for Class III load cells with 

more than 4000 divisions, or 
 
(4) 1.5 times the value of the load cell verification interval (1.5 v) for Class III L load cells. 

Agenda Item 1.(b). 

 
12. Summary Table 

 
A three-column table of the following critical test results, the corresponding limiting values of each quantity, 
and the ratio of each critical test result to the correspondence limiting value shall be provided.  An example is 
given in Table 6. 

 
a. Force transducer (load cell) error - The combined error due to non- linearity, hysteresis, and 

temperature effect on sensitivity.   
 

b. Repeatability error - The greatest absolute value of non-repeatability in relation to the tolerance value 
for that test load. 

 
c. Temperature effect on minimum dead load output - The greatest value of this effect for consecutive 

test temperatures. 
 

d. Creep - The greatest differences between the initial reference output (at 20 seconds at the time 
specified in Table 5) and any output recorded during the remaining period of the test. 

 
e. Change in indications from 20 to 30 minutes – (per HB 44 T.N.4.6.) 

 
f. Creep Recovery - The difference between the initial reading of the minimum load of the 

measuring range (Dmin) and the reading after returning to minimum load subsequent to the 
maximum load (Dmax) (at the time specified for initial reading in Table 5). 

 
g. Barometric pressure sensitivity. 
 
 

                                                 
1 Recommended changes to Publication 14 are indicated in shaded, strike out, and underlined text. 
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Table 6. 
Example of a Summary Table for a Class III 3000 Single Load Cell 

Summary Table 
(As requested in Item 12 of the force transducer (load cell) data format paper) 

 Critical Result1 Tolerance2 Result/Tolerance 

(a) 
Force transducer (load 

cell) Error 0.68 v 0.7 v 0.97 

(b) Repeatability Error 0.19 v 0.35 v 0.55 

(c) 
Temperature Effect on 

MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 

(d) Creep (Time dependence) 0.98 v 1.5 v 0.65 

(e) ∆ Creep  = I20 min - I 30 min 0.09 v 0.15 x |mpe| = 0.225v 0.40 

(f) Creep Recovery 0.17 v 0.5 v 0.34 

(g) 
Effect of Barometric 

Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 

1 The critical test result is the test result that gives the greatest ratio of result to tolerance.  There may be 
other errors of greater absolute value but that give smaller ratios of result to tolerance. 
2 The tolerance is the value from the tolerance table of the NTEP procedure that corresponds to the critical 
test result. 

 

Agenda Item 4. 

 

B. Certificate of Conformance Parameters 

6. Weighing Systems Using a Tank or Hopper Load-receiving Element 
 

6.1. For a cylindrical cone bottom tank or hopper, a CC will apply to all models having: 
 

a. weighing capacities from 20 % to 125 % (approximately a 6:1 ratio) of the evaluated capacity; 
 

b. tank or hopper height from 50 % to 125 % of the height of the evaluated device; 
 

c. tank or hopper diameter from 50 % to 110 % of the diameter of the evaluated device; 
 

d. tank or hopper construction and materials similar to that of the equipment evaluated; (see also 
section titled "Platform Material" below); 

 
e. scale division values equal to or greater than the value of the scale division used in the scale 

evaluated;  
 

f. nmax equal to or less than the value of the nmax used in the scale evaluated 
 

g. number of load supports equal to or greater than the number of supports in the device 
submitted for evaluation. 

 
6.2. For a rectangular tank or hopper a CC will apply to all models having: 

 
a. weighing capacities from 20 % to 125 % (approximately a 6:1 ratio) of the evaluated capacity; 
 
b. tank or hopper height from 50 % to 125 % of the height of the evaluated device; 
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c. tank or hopper length from 50 % to 110 % of the length of the evaluated device; 
 
d. tank or hopper width from 50 % to 110 % of the width of the evaluated device; 
 
e. tank or hopper construction and materials similar to that of the equipment evaluated; 
 
f. scale division values equal to or greater than the value of the scale division used in the scale 

evaluated; 
 
g. nmax equal to or less than the value of the nmax used in the scale evaluated. 
 
h. number of load supports equal to or greater than the number of supports in the device 

submitted for evaluation. 
 

Agenda Item 5. 

 
69. Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically 
 
(NOTE:  For combination vehicle/railway track scales, see also additional test considerations under “Test 
Considerations for Other Scales” in the application.) 
 
It is desirable, but not required that a new installation should be calibrated by a railroad test car after a representative 
of the railroad has inspected the installation for compliance with railroad design and construction specifications. 
 
The Performance Test (69.1 thru 69.6) is conducted to determine compliance with the tolerances and, in the case of 
nonautomatic indicating scales, the sensitivity requirements specified in NIST Handbook 44.  The tests described 
here apply primarily to the weighing/load-receiving element.  It is assumed that the indicating element used during 
the test has already been examined and found to comply with applicable requirements.  If the design and 
performance of the indicating element is to be determined during the same test, the applicable requirements for 
weighbeams, poses, dials, electronic digital indications, etc., must also be referenced.  A 100 000 lb field standard 
weight cart, or a combination of field standard weights safely added to a field standard weight cart in 10 000 lb 
increments for a total of 100 000 lb will be used to conduct the Performance test. 
 
The Permanence Test (69.7) shall not be conducted sooner than thirty (30) days after the Performance Test.  If a 
100 000 lb field standard weight cart, or a combination of field standard weights safely added to a field standard 
weight cart for a total of 100 000 lb, is not available for the Permanence Test a 100 000 lb “Test Weight Railcar” or 
“Test Weight Railcart” may be used. 

 
NOTE:  A field standard Test Weight Railcar and Test Weight Railcart shall have a footprint no greater than 7’.  
The Association of American Railroads, AAR Scale Handbook Section 1.5 “Specifications for Railway Track Scale 
Test Weight Loads” defines the requirements for test weight loads including “Test Weight Railcarts” and “Test 
Weight Railcars.”  A “Standard Rail Car,” as described in AAR Scale Handbook Section 1.5.7, is not suitable for 
use during NTEP evaluations. 
 

The following definitions from the AAR Safety and Operations Scale Handbook ©2009 Edition Section 1.5 Specifications for 
Railway Track Scale Test Weigh Cars and have been reprinted with the permission of the AAR. 
 
1.5.5. TEST WEIGHT RAILCAR 
Test weight load designed as a certified mass standard supported by two-axle trucks, built for AAR interchange service, with the following 
design characteristics: 
 

a. All metal construction except ballast.  Ballast material must be stable. 
b. Loading points must not exceed 7ft (2.2 m) and have uniform load distribution. 
c. No unnecessary equipment. 
d. A minimum of ledges, cavities, or projections that hold dirt, water, or other foreign matter. 
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e. The calibration cavities, capable if holding at least 1,000 lb (500 kg), must be waterproof and sealable. 
f. Operational controls functional from both sides of the railcar. 
g. Drive system, when used, shall be adequate to propel the railcar on a 3% grade. 
h. Smooth and sloped top to ensure drainage. 
i. Accessibility of all parts for inspection. 
j. Ruggedness and durability in order to minimize repairs, 
k. Overall truck centers shall not exceed 50 ft (15 m). 
l. Side-mounted hand brake accessible from the ground. 
m. Fuel tank, when used, must be attached and not exceed 16 lb (7 kg) capacity or 2 gal (8 L). 
n. Lifting system must be adequate to lift all wheels a minimum of 2 in. (5 cm) above the rail. 
o. Hydraulic oil tank, when used, must be equipped with a sight gauge or other means to indicate proper amount of oil to 

maintain calibration. 
 

1.5.6. TEST WEIGHT RAILCART 
 
Test weight load designed as a certified mass standard supported by two-axles on steel wheels, with the following design characteristics: 
 

a. All metal construction. 
b. Loading points must not exceed 7ft (2.2 m) and have uniform load distribution. 
c. No unnecessary equipment. 
d. A minimum of ledges, cavities, or projections that hold dirt, water, or other foreign matter. 
e. The calibration cavities, capable if holding at least 1,000 lb (500 kg), must be waterproof and sealable. 
f. Minimum surface area with smooth and sloped top to ensure drainage. 
g. Accessibility of all parts for inspection. 
h. Ruggedness and durability in order to minimize repairs, 
i. Fuel tank, when used, must be attached and not exceed 16 lb (7 kg) capacity or 2 gal (8 L). 
j. Hydraulic oil tank, when used, must be equipped with a sight gauge or other means to indicate the proper amount of oil to 

maintain calibration. 
k. The weight cart, as well as the separable weights, must be traceable. 
 

© 2009, American Association of Railroads 
 
69.1. Influence Factors 
 

If tests are necessary to determine compliance with influence factors, individual main elements and components 
tests must be conducted according to NTEP Policy that is outlined in NCWM Publication 14, Section B.1. 
Influence Factor Requirements. 

 
69.2. Test Standards 
 
A 100 000 lb field standard weight cart or a 100 000 lb combination of field standard weights safely added to a field 
standard weight cart shall be used for the Performance test.  Weights must be incremented by 10 000 lb from 
30 000 lb to 100 000 lb.  A test weight railcar shall not be used for the Performance Test. 
 
69.3. Sensitivity and Discrimination Tests 
 
 69.3.1. Weighbeams 
 

The sensitivity test is conducted at zero load and at maximum test load for mechanical railway track scales 
with non-automatic indicating elements.  The sensitivity test is conducted by determining the actual test 
weight value necessary to bring the beam from a rest point at the center of the trig loop to rest points at the 
top and bottom of the trig loop.  The maximum load at which the sensitivity test is conducted need not be 
comprised of known test weight. 
 

69.3.2. Automatic Digital Indicating Elements 
 
The discrimination test is conducted at zero load and at maximum load for railway track scales with 
indicating elements (e.g., electronic digital indicating elements, mechanical dials).  See also DES 
Section 54 regarding the specific procedures for the discrimination test.   

 
69.4. Digital Indications 
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Width-of-zero, zone of uncertainty and, if so equipped, automatic zero-tracking mechanism tests shall be conducted 
as specified in other sections of NCWM Publication 14. 
 
69.5. Increasing Load/Shift Tests 
 

69.5.1. Conduct increasing load tests in 10 000 lb load increments up to 100 000 lb.  Conduct shift tests 
over each section at 50 000 lb and 100 000 lb, testing all sections and midspans between sections 
in both directions with each load.  The scale shall be capable of returning to a no-load indication 
within prescribed limits [3 d per 5 °C change in temperature] and within 15 minutes after 
increasing or shift test load is removed.  Zero balance change is limited to acceptance tolerance 
(1/2 d).  The indication may be re-zeroed before the start of any increasing load or shift test, but 
not during any sequence. 

 
(a) Begin increasing-load test by placing 30 000 lb on one end section.  Record error 
 
(b) Remove test load and record balance change.  Do not reset zero. 
 
(c) Increase to 40 000 lb on end section and record error. 
 
(d) Remove test load and record balance change.  Do not reset zero. 
 
(e) Repeat this process, incrementing to 50 000 lb. 
 
(f) After 50 000 lb is removed and balance change is recorded, reset zero. 
 
(g) Begin the shift test by loading one end section with 50 000 lb and record the error. 
 
(h) Move the test load to the midspan and to the left and right of each section so that one set of 

the test cart wheels are spotted over the load cell or lever bearing points.  Record errors at 
each test position. . 

 
(i) Remove load from opposite end of scale.  Record balance change and reset zero. 
 
(j) Repeat shift test in opposite direction according to steps (g) through (i). 
 
(k) Continue with increasing load test following the procedures in steps (a) through (e) for test 

loads from 60 000 lb to 100 000 lb. 
 
(l) After 100 000 lb is removed and balance change is recorded, reset zero. 
 
(m) Conduct shift test in each direction using 100 000 lb following the procedures in steps (g) 

through (j). 
 

69.5.2. Results shall be within acceptance tolerance as specified in Handbook 44, Section 2.20. Scales 
Code, T.N.4.4. 

 
69.6. Strain Load Tests 
 

69.6.1. The minimum test for a strain load test for single-load receiving element scales greater than 
35 feet and for multiple load receiving element scale systems designed to weigh railroad cars in a 
single draft is 200 000 lb, or if practicable, at least 80% of scale capacity. 

 
(a) Load one end of the scale with a strain load. 

 
(b) Record the “reference point” for the start of the strain load test. 

 

 NTEP - C25



NTEP 2010 Interim Meeting Report 
Appendix C – NTETC Weighing Sector - Appendix A – Recommendations for Pub 14 

(c) Add 100 000 lb of test weight to the opposite end of the scale.  The target strain load is the 
sum of the unknown weight and the test weights. 

 
(d) Record the indicated strain-load value after the maximum amount of test weights have been 

added and calculate the strain load test error.  The scale shall perform within prescribed 
tolerances based upon tolerance for the known test weights. 

 
(e) Remove the test weights from the end of the scale without conducting a decreasing load test. 
 
(f) If a higher strain load value is desired, increase the strain load at this time before proceeding 

with next step. 
 
(g) Record the new strain load reference value and reapply the test weights. 
 
(h) Record the indicated strain load value and calculate the strain load test error.  The scale shall 

perform within prescribed tolerances based upon the known test weights. 
 
(i) Evaluate repeatability of results in test weight values obtained in step (d) and step (g) to agree 

within the absolute value of maintenance tolerances. 
 
(j) Remove the strain load (railcar or material of unknown weight) from the scale, decreasing to 

100 000 lb of known test weights. 
 
(k) Record error based on a decreasing load test to 100 000 lb. 
 
(l) Remove weights from scale. 
 
(m) Record zero balance change. 

 
69.6.2. The results of all observations shall be within acceptance tolerance. 

 
69.7. Permanence Test 
 

69.7.1. Minimum Use Requirements for the Field Permanence Test 
 

69.7.1.1. There must be at least 300 weighing operations executed over the scale prior to conducting 
the type evaluation Permanence Test.  The entire NTEP evaluation should be performed at 
a customer location to facilitate “normal” use during the permanence period. 

 
69.7.1.2. There must be at least 30 days between the Performance Test and the Permanence Test.  If 

the prescribed weighments have not been completed, the time between tests shall be 
extended.    Acceptance tolerances apply regardless of the time between Performance Test 
and the Permanence Test. 

 
69.7.1.3. Only loads, which reflect “normal” use, will be counted during the permanence-testing 

period. 
• 100 percent of the loads must be above 20 percent of scale capacity; and 
• 50 percent of the loads must be above 50 percent of scale capacity. 

 
The scale may be used to weigh other loads, but only the loads specified above are counted as part of 
the Permanence Test. 
 

69.7.2. Subsequent Type Evaluation (Field) Permanence Test 
 

69.7.2.1. It is recommended that the Performance Test procedure as described above be repeated for 
the Permanence Test.  However, if the original test equipment is not available, the test may 
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be conducted to the extent possible with a “Test Weight Railcar” or “ Test Weight Railcart” 
with at least a 100 000 lb capacity and a suitable and current calibration report. 

 
69.7.2.2. Repeat width-of-zero, zone of uncertainty, sensitivity, and discrimination tests near zero 

(outside the range of the AZSM) and at or near capacity on the subsequent tests. 
 
The results of these tests must be within acceptance tolerance.  If the device does not meet these tolerance limits the 
scale will be rejected and the entire test must be repeated, including successful performance testing and a subsequent 
test after a minimum of 30 days. 

Agenda Item 6. 

35. Weigh-In/Weigh-Out Systems 
  
A weigh-in/weigh-out system is typically used in vehicle scale and other applications that involve two weight 
determinations. The larger of the two weights is printed as the gross weight.  The other weight is printed as the 
tare weight and the difference computed as the net weight.  Weights, recalled weight values, and gross, tare, and 
net weights must be identified to clearly document the transaction.  The storage, recalling, and printing actions 
are limited so they do not facilitate fraud. 
 
NOTE:  Manual weight entries are only permitted to correct erroneous tickets printed in error provided the 
conditions in DES Section “17. Manual Weight Entries” are met. 
 
S. Cook:  During the drafting of the summary for this item, the NIST Technical Advisor suggests that the 
NTEP Committee include a checklist item for DES Section 35 to document if “manual weight” capability 
was verified as not applicable or complied with applicable requirements as shown below:   

 
35.10. The data processing system performing the weigh-in/weigh-out operation 

will only accept weight values when the scale indicator is in the gross 
mode or give an error signal. 

Yes   No   N/A  

35.11. Manual weight entries are only permitted to correct erroneous 
tickets printed in error provided the conditions in DES Section “17. 
Manual Weight Entries” are met. 

Yes   No   N/A  
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Agenda Item 9. 

 

Device 
Application 

Term Acceptable Not Acceptable 

Semiautomatic (pushbutton) tare tare, T, TA 
Keyboard, programmable, and stored tare tare, T, TA, or PT 

 

General: 

net net, N, NT  

Agenda Item 10. 

 
8.2c Widths up to 120 % of the width of the platform tested no greater than that of the device tested; 3   

 
3&5  For scales with widths greater than 12 feet, this policy on range of widths may not be applied retroactively unless the 

criteria in DES 66 b or 66 c have been performed.  Additional testing is required for devices with widths greater 
than 12 feet.  Test procedures for scales wider than 12 feet will be addressed by NTEP management and the NTEP 
laboratories on a case-by-case basis. 

Agenda Item 11. 

 
8.1. Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track 

scales, and other platform scales over 30 000 lb and up to and including 200 000 lb.  
 
A CC will apply to all models having:  
 

a. nominal capacities up to 135 % of evaluated capacity; 
b. a platform area for any two section portion no less than 50 percent of smallest two section 

portion incorporated in the device evaluated. 
bc. widths up to 120 % of the width of the platform tested; 
cd. lengths no shorter than 7’ and up to 150 % of the length of the platform tested; 
de. a span between sections is not more than 20 % greater than the equipment evaluated; 

Agenda Item 14 (a). 

Publication 14 DES Section 58. 

Publication 14 
. Time Dependence Test T.N.4.5., T.N.4.5.1.  

58.1  Load the instrument close to Max. Take one reading as soon as the indication has stabilized and then 
note the indication in one hour intervals while the load remains on the instrument for a period of four hours. 
During this test the temperature should not vary more than 2 °C. 
 
The test may be terminated after 30 minutes if the indication differs less than 0.5 e during the first 30 minutes 
and the difference between 15 and 30 minutes is less than  
0.2 e. 
 
When any load is kept on an instrument, the difference between the indication obtained immediately after 
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placing the load and the indication observed during the following 30 minutes shall not exceed 0.5 e.  However, 
the difference between the indication obtained at 15 minutes and the indication obtained at 30 minutes shall 
not exceed 0.2 e. 
 
If these conditions are not met, the difference between the indication obtained immediately after placing a load on 
the instrument and the indication observed during the following four hours shall not exceed the absolute value of the 
maximum permissible error at the load applied. 
 
58.2.  The deviation in the zero indication before and after a period of loading with a load close to Max for 
half an hour, shall be determined. The reading shall be taken as soon as the indication has stabilized.  
 
The deviation on returning to zero as soon as the indication has stabilized, after the removal of any load 
which has remained on the instrument for 30 minutes, shall not exceed 0.5 e. 

Agenda Item 14 (b). 

 
40. Zero-Load Adjustment (Zero-Setting Mechanisms) - General 
Code References:  S.2.1.1. and S.2.1.2. 
 
To prevent fraudulent or inappropriate adjustments of the zero setting mechanism . . .  
- 
- 
Indicate the zero load adjustment method provided. 
 
     Tool operated zero-load adjustment.  (Manual zero-setting mechanism) 
     Semi-automatic zero-load adjustment.    (Semi-automatic zero-setting mechanism) 
     Power switch zero-load adjustment. 

Agenda Item 14 (d). 

 
15.1. Test Method 1 

Use this method when tare is taken to the internal resolution and the scale 
prints gross, tare, and net weight. 

Yes   No   N/A  

 a. 
b. 
c. 

 

 

Example of possible noncompliance: Capacity 120 000 x 20 lb 
Load perceived by the scale to the internal resolution Recorded Value 
45011 lb gross 45020 LB G 
20009 lb tare 20000 LB T 
25002 lb tare net 25000 LB N 
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Agenda Item 14 (e). 

 

Table 1. 
NTEP Participating Laboratory 

Force transducer (load cell) Test Capabilities 

Participating 
Laboratory 

Test Range Minimum 
Dead Load 

Test 
Machine Capacity 

Direction 
of Loading 

200 - 555 lbf 
 

10 lbf 500 lbf Tension 
Compression 

4000 - 28 000 lbf 400 lbf 25 000 lbf Tension 
Compression 

NIST 
Force Group 

28 000 - 120 000 
lbf 

3000 lbf 112 000 lbf Compression 

Less than 20 kg 0.5 kg 20 kg Tension 
Compression 

20 - 110 kg 5 kg 110 kg Tension 
Compression 

California 
DMS 

500 - 1000 lbf * * * 
*   In special cases, force transducers (load cells) from 500 to 1000 lbf can be tested in a walk-in test chamber with 
special loading hardware provided by the manufacturer.  

Agenda Item 14 (f). 

 
Amend Publication 14 FT Section I-10 to read as follows: 

 
10. Stability - Use an indicating instrument and a loading means which provide sufficient stability to 
permit readings within the limits specified in point FT Section I point 1. 
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Carry-over Items: 
 
1. Issuing Certificates of Conformance (CC) for Software 

 
Source:  National Conference on Weights and Measures (NCWM) Reports 
 
Background: Excerpts of reports from the 1995 - 1998 Executive Committees were provided to National Type 
Evaluation Technical Committee (NTETC) Software Sector members at their April 2006 meeting. The chair asked 
the sector to review the following National Type Evaluation Program (NTEP) policy decision adopted by the 
NCWM in 1998 relative to the issuance of a separate Certificate of Conformance (CC) for software. During the 
1998 NCWM Annual Meeting, the following recommendation was adopted as NTEP policy: 

 
- “Software, regardless of its form, shall not be subject to evaluation for the purpose of receiving a separate, 

software CC Conformance from the NTEP.” 
 
- “Remove all of the software categories from the index of NCWM Publication 5, NTEP Index of Device 

Evaluations.” 
 

- “Reclassify all existing software CCs according to their applicable device categories.” 
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Also relevant, from Section C of NCWM Publication 14: “In general, type evaluations will be conducted on all 
equipment that affect the measurement process or the validity of the transaction (e.g., electronic cash registers 
interfaced with scales and service station consoles interfaced with retail fuel dispensers); and all equipment to the 
point of the first indicated or recorded representation of the final quantity on which the transaction will be based.” 
 
Recommendation:  The Sector recommended the following language to be submitted to the NTEP Committee as a 
policy change, and requested that the NTEP Committee place this issue on their agenda: 
 

Software Requiring a Separate CC: Software, which is implemented as an add-on to other 
NTEP C ertified ma in el ements t o crea te a  w eighing o r me asuring s ystem a nd i ts 
metrological functions, are s ignificant i n d etermining the first i ndication of t he f inal 
quantity.  Such software is considered a main element of the system requiring traceability 
to an NTEP CC. 

 
NOTE: O EM s oftware may be added to an  e xisting CC or  h ave a s tand-alone C C with 
applicable applications (e.g., a manufacturer adding a software upgrade to their ECR or 
point-of-sale s ystem, v ehicle s cale w eigh-in/weigh-out s oftware a dded as  a f eature t o an  
indicating element, automatic bulk weighing, liquid-measuring device loading racks, etc.) 
and minimum system requirements for “type P” devices (see proposed software definition 
below). I t ma y b e p ossible f or a ma nufacturer t o submit a  s ingle a pplication for b oth 
hardware and software contained in the same device. A single CC would be issued. 
 
In this instance, OEM refers to a 3rd party. The request to add software could be made by 
the original CC holder on behalf of the 3rd party. Alternatively, a new CC could be created 
that refers to the original CC and simply lists the new portions that were examined. 

 
The NTEP committee included this item in their agenda (NTEP Committee 2009 Interim Agenda Item 8). There was 
no discussion during the open hearing, and it was determined that this item be given voting status for the 2009 
Annual Meeting Agenda. 
 
Discussion:  Dr. Ambler Thompson observed that in reality, this type of software represents only a small portion of 
type evaluations; the vast majority of them are not standalone software. Ms. Cassie Eigenmann indicated that this 
item as written might not clearly state the intention, which is to simply allow the labs to call standalone software 
packages that are type approved to be categorized as ‘software.’  It is an administrative change, not a regulatory 
change. The labs will not be doing anything differently at type approval time. 
 
Mr. Dennis Beattie made the statement that if you follow the concept of ‘first final,’ then you have to address every 
step of the process, and if that is done with software, then the requirement to address software is obvious. Mr. David 
Vande Berg explained that it is not always black/white (i.e., external software for tare/net calculations is sometimes 
not judged subject to type approval.)  It was suggested by Mr. Norm Ingram to define what is meant by ‘software 
requiring a separate CC;’ Ms. Cassie Eigenmann recommended using specific examples. 
 
Mr. Steve Patoray listed some goals he felt were important the Sector accomplish: 
 

• Answer the question, “What is this item that is up for vote going to change in practice?” 
 

• Address Scale Manufacturers Association’s (SMA) concerns on the S&T agenda Items 310-2 and 
310-3. 

 
Dr. Ambler Thompson agreed, further suggesting that the Sector needs to ‘sell’ the concepts we have realized, and it 
was mentioned that the Regional meetings might be an opportunity to approach the states. 
 
Mr. Jim Truex, NTEP Administrator, felt that the upcoming vote will be a technical vote, requiring at least 27 states 
to vote in the affirmative to pass. He also indicated that this will not change the way the labs operate – it is merely 
the ability for the labs to label evaluated standalone software as such, and not be forced to categorize it as some type 
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of device, such as ‘weigh-in-weigh-out-system’. Mr. Patoray also suggested that this is an important vote for the 
Sector; and asked that if the states continue to avoid dealing with software what is the future of the Sector? 
 
Conclusions: 
• The Sector feels that this item is important and that there exists the possibility of misinterpretation of the 

scope/intent of this item by other interested parties, hence the Sector agreed to the following actions: 
o Generate Problem Statement and specify benefits addressed by change (Done) 
o Feedback from labs/inspectors      (Lucas, Frailer, Ingram?) 
o ‘Sales flyer’/Newsletter article      (Bliss et al.) 
o Request added as Agenda item at CWMA/NEWMA?   (Pettinato/Ingram) 
o Attend CWMA/NEWMA regional meetings?    (?) 

 
NCWM was contacted and the staff indicated that if it is desired to include an article in the newsletter, a final draft 
must be submitted by April 15th. The Sector work group should have a draft circulating by April 3, 2009, so 
comments can be gathered by April 10, 2009, for consideration prior to the final draft. 
 
Mr. Doug Bliss provided a draft ‘slide show’ format presentation as a starting point for clearly presenting the ideas 
put forth by the Sector, and started on a draft article for the newsletter. Further work has progressed since the 
meeting (see Appendices B & C). 
 

2. Definitions for Software-Based Devices (2009 Interim Agenda Item 310-2) 
 
Source: NTETC Software Sector 
 
Background: Discussed was marking and G-S.1.1. It was initially suggested that “not built-for-purpose” be 
removed from the wording in NIST HB 44 G-S.1.1. However, after further discussion, this may not be the correct or 
final decision.  There is no definition for a ‘not built-for-purpose device’ in HB 44. The current HB 44 definition for 
a built-for-purpose device reads: 

Built-for-purpose device.  Any main device or element, which was manufactured with the intent that it be 
used as, or part of, a weighing or measuring device or system. [1.10] (Added 2003) 

 
The Sector recommended the following definitions be submitted to the S&T Committee as an item and be 
considered for inclusion in Appendix D of NIST Handbook 44 to replace the current definition of ‘build-for-purpose 
device’: 
 

Electronic devices, software-based.  We ighing and measuring devices or systems that use 
metrological software to facilitate compliance with Handbook 44.  This includes: 
 

(a) Embedded software devices (Type P), aka built-for-purpose.  A device or element 
with software used in a fixed hardware and software environment that cannot be 
modified or uploaded via any interface without breaking a security seal or other 
approved means for providing security and will be called a “P,” or 

 
(b) Programmable or loadable metrological software devices (Type U), aka not-built-

for-purpose.  A personal computer o r o ther d evice a nd/or el ement w ith P C 
components with p rogrammable or l oadable m etrological s oftware an d w ill b e 
called “U.”  A “U” is assumed if the conditions for embedded software devices are 
not met. 

 
Software-based devices – See Electronic devices, software-based. 

 
At the 2009 NCWM Interim Meeting, the Committee received comments from the SMA stating that it now opposes 
this item since there is no technological justification for making a distinction in software-based device types.  Mr. 
Darrell Flocken added that the SMA can only provide limited responses.  SMA continues to support the efforts of 
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the Software Sector and the SMA response is based on the concern that the proposed definitions in this 
recommendation and the marking requirements proposed in agenda Item 310-3 will require weighing devices be 
more complex than those currently produced. 
 
The Meter Manufacturers Association indicated that it supports the item as written in the recommendation.   
 
Mr. Will Wotthlie, Maryland, did not agree with the SMA position that there are no technological difference 
between the types of software-based devices.  He added that Type P devices and separable elements have limited 
flexibility in changing software and indications and frequently include the sensing elements necessary for the 
measurement (e.g., load cells, meters, etc.).  Whereas, Type U devices and separable elements are typically devices 
that do not contain measuring elements; can be replaced with compatible equipment and display devices purchased 
from any number of sources; and only process metrological information received from measuring and other sensing 
elements. 
 
Mr. Stephen Patoray, Consultants in Certification, agrees with the SMA that there are few differences between Type 
P and U software-based devices. However, there are significant differences between Type P and U devices in that a 
Type P device is defined as an instrument that requires a security means since the instrument has fixed hardware 
(including sensing components) where the metrological software is embedded into the instrument.  Type U devices 
do not include fixed components and metrological software cannot be sealed using physical security seals or the 
minimum form of an audit trail (i.e., two event counters).  
 
Software Sector Co-Chair, Jim Pettinato,FMC Technologies, added that international recommendations recognize 
the differences between embedded software and programmable/loadable software.  Additionally, the Software 
Sector recommends that this item remain informational to allow conference members to further study that proposed 
definitions. 
 
The S&T Committee agreed with the comments received during the open hearing and the request from the co-
chairman of the software sector and agreed that this item should remain an Informational item for further review. 
 
Additional background information on this item can be reviewed in the 2009 Interim Agenda (NCWM Pub 15). 
 
Discussion: It was reiterated by several individuals that again it seems that resistance to this item stems not from a 
disagreement with the intention, but from either a misunderstanding of the applicability or unrelated concerns over 
marking requirements. 
 
Further discussion was related to how to best present the opinion/goals of the Sector to the interested external 
parties, such as the NCWM standing committees and the individual states.  Some discussion on the wording of the 
definitions took place as well, with the slightly modified version being proposed: 
 

Electronic d evices, s oftware-based.  We ighing and measuring d evices o r systems t hat use 
metrological software to facilitate compliance with Handbook 44.  This includes: 
 

(a) Type ‘P’ ( aka b uilt-for-purpose) s oftware-based el ectronic d evices.  A  d evice o r 
element w ith s oftware u sed i n a  f ixed h ardware a nd s oftware e nvironment t hat 
cannot be modified or uploaded via any interface without breaking a security seal or 
other approved means for providing security; or 

 
(b) Type ‘U’ (aka not-built-for-purpose) software-based electronic devices.  All 

metrological software-based devices not meeting the conditions of a Type ‘P’ device. 
Example: a personal computer or other device and/or element with PC components 
with programmable or loadable metrological software.  

 
Software-based devices – See Electronic devices, software-based. 

 
Conclusion:  No c onsensus w as r eached on  an y l anguage c hange. The S ector did a gree that including t he 
reason(s) for proposing these definitions as  part of  the effort to educate/promote external parties would be 
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beneficial; a nd t hat w e wo uld a ttempt t o e xplain t he reasoning/intent of the pr oposed de finitions together 
with/as part of the action items for Item 1. 
 
3. Marking of Software Identification – G-S.1. (2009 Interim Agenda Item 310-3) 
 
Source:  2008 Carryover Item 
 
Background: Starting at the October 2007 meeting, the Software Sector has discussed the value and merits of 
required markings for software. After several iterations, the Sector developed a table to reflect their positions: 
 

Method NTEP CC No. Make/Model/Serial No. Software 
Version/Revision1 

TYPE P electronic devices shall meet at least one of the methods in each column: 
Hard-Marked X X Not Acceptable1 
Continuously Displayed X X X 
By command or operator action Not Acceptable Not Acceptable X2 
1 If the manufacturer declares that the primary sensing element “software” is integral, has no end user interface and no 

print capability, the element may be considered exempt from the marking requirement for version/revision.  the 
version/revision s hall be  har d m arked on  t he de vice. Example:  Primary sensing element may be Positive 
Displacement (P.D.) meter with integral correction, digital load cell (only for reference, not limiting).  

2 Information on how to obtain the Version/Revision shall be included on the NTEP CC. 
Metrologically s ignificant software shall be clearly identified with the software version.  The identification may  
consist of more than one part but one part shall be only dedicated for the metrologically significant portion. 

Method NTEP CC No. Make/Model/Serial No. Software 
Version/Revision 

TYPE U electronic devices shall meet at least one of the methods in each column: 
Hard-Marked X3 X Not Acceptable 
Continuously Displayed X X X 
Via Menu (display) or Print Option Not Acceptable X4 X4 
3 Only if no means of displaying this information is available. 
4 Information on how to obtain Make/Model, Version/Revision shall be included on the NTEP CC. 
Metrologically significant software shall be clearly identified with the software version.  The identification may consist 
of more than one part but one part shall be only dedicated for the metrologically significant portion. 
 

 
This table was submitted to NCWM S&T Committee and was assigned Developing status in 2008. 
 
Prior to the 2009 Interim NIST Weights/Measures Division commented on this item and presented an alternate 
proposal with significant modifications, which were included in the Interim Meeting Agenda background for the 
item (See 2009 Pub 15 for more details).  
 
This item was assigned Informational status for the NCWM 2009 Annual Meeting. 
 
Discussion: It was noted by several Sector members that the perceived scope of the original proposal has been 
extended by the modifications made by WMD and now appears to exceed both the purview and the intent of the 
Sector, and it has become difficult to discern what our intentions were.  Based on the fact that the table seems to 
have actually made the Sector’s intent less clear, it was proposed by the chair to revisit this item in relation to the 
current text of G-S.1. to clarify exactly what real changes to Handbook 44 would be required to achieve the intent of 
the Sector. It was also noted that there was some validity to the SMA argument that there is no justification for 
differentiation of marking requirements based on device type (P or U). After additional lengthy discussions, the 
following modified versions of G-S.1./G-S.1.1. were drafted: 
 

G-S.1.  I dentification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect and m anufactured pr ior  toafter January 1, 201X, shall be 
clearly and permanently marked for the purposes of identification with the following information: 

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

(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These terms 
may be followed by the word “Number” or an abbreviation of that word.  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.).  The 
abbreviation for the word “Model” shall be “Mod” or “Mod.”  Prefix lettering may be initial 
capitals, all capitals, or all lowercase. 
[Nonretroactive as of January 1, 2003] 
(Added 2000) (Amended 2001) 

 
(c) a non-repetitive serial number, except for equipment with no moving or electronic component parts 

and not-built-for-purpose software-based software that is not part of a Type P (built-for-purpose) 
device.; 
[Nonretroactive as of January 1, 1968] 
(Amended 2003 and 201X) 
 
(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 

the number as the required serial number. 
[Nonretroactive as of January 1, 1986] 
 

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, 
SN, Ser. No., and S. No.). 
[Nonretroactive as of January 1, 2001] 

 
(d) the current software version or revision identifier for not-built-for-purpose software-based electronic 

devices; 
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 201X) 
 
(1) The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that 

clearly identifies the number as the required version or revision. 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 
 

(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.”  Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.”  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 

 
(e) an NTEP CC number or a corresponding CC Addendum Number for devices that have a CC.  The CC 

Number or a corresponding CC Addendum Number shall be prefaced by the terms “NTEP CC,” 
“CC,” or “Approval.”  These terms may be followed by the word “Number” or an abbreviation of 
that word.  The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” 
(e.g., No or No.) 
[Nonretroactive as of January 1, 2003] 

 
The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001, 2003, and, 2006 and 201X) 
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G-S.1.1.  Location Method of Marking Information for Not-Built-For-Purpose all Software-Based 
Devices. – For not-built-for-purpose, software-based devices manufactured pr ior  toafter 
January 1, 201X, either: 

 
(a) The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently marked or 

continuously displayed on the device; or 
 

(b) The CC Number shall be: 
 

(1) permanently marked on the device; 
 
(2) continuously displayed; or 

 
(3) accessible through an easily recognized menu and, if necessary, a submenu.  Examples of menu 

and submenu identification include, but are not limited to, “Help,” “System Identification,” 
“G-S.1. Identification,” or “Weights and Measures Identification.” 

 
Note:  For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be 
listed on the CC, including information necessary to identify that the software in the device is the same type 
that was evaluated. 

[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2006 and 201X) 

 
 
It was noted that though currently it is allowable to display the CC number via a menu, there has been some 
challenges locating this information in the field due to the vagueness of the term ‘easily recognized.’  Hence, since it 
is left to the interpretation of the NTEP laboratory to ascertain whether a device’s method for displaying the CC 
number meets the requirements, this vagueness has not been addressed in this new recommendation. 
 
Mr. John Roach, California NTEP Lab, indicated that if the proposed table (or some version thereof) is not 
eventually included as part of G-S.1. that it may be useful to incorporate a suitable table into Pub 14. 
 
Conclusion: The S ector w ishes t o a ddress co ncerns related s pecifically t o s oftware a nd d oes n ot w ish t o 
debate the merits of general marking requirements beyond that related to software identification. We feel the 
above proposed changes better ref lect the Sector position. If WMD and NCWM S&T feel a  table outlining 
general ma rking req uirements w ould cl arify t he i ntent o f G -S.1., then t he Sector s uggests t hat following 
simplified version may better suit the purpose.  
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Table G-S.1.a Identification 
for Devices Manufactured  on or after January 1, 201X 

Required Marking 
Full Mechanical Devices 

and Separable Mechanical 
Elements 

Electronic Devices, 
Software Based 

Manufacturer or CC holder ID Hard Marked 
Hard Marked, Continuously Displayed, or 
Via Menu (display) or by command or 
operator action 

Model identification Hard Marked 
Hard Marked, Continuously Displayed, or 
Via Menu (display) or by command (operator 
action) 

 
Serial number 
 

Hard Marked Hard Marked, Continuously Displayed 1 

 
Metrologically Significant 
significant Software software 
version 
 

Not Applicable Continuously Displayed, Via Menu (display) 
or by command (operator action) 2 

Certificate of ConformanceCC 
number Hard Marked 

Hard Marked or Continuously Displayed, or 
Via Menu (display) or by command (operator 
action)3 

1Type ‘U’ devices need not have a non-repetitive serial number. 
 

2If t he m anufacturer d eclares t hat t he primary s ensing el ement “ software” i s i ntegral, h as no en d u ser 
interface and n o p rint c apability, the version/revision s hall b e hard ma rked o n t he d evice.  E xample:  
Primary sensing element may be Positive Displacement (P.D.) meter with integral correction, digital load cell 
(only for reference, not limiting). 
 
3If the Certificate of ConformanceCC number is to be displayed via menu and/or submenu, the means of 
access must be easily recognizable. In addition, instructions on how to obtain the remaining required 
information not hard-marked or continuously displayed shall be included on the NTEP CC. 

(Added 201X) 
 
Note that this new version of the table reflects the aforementioned changes proposed for the G-S.1. text as well as 
homogenizing Type P and Type U requirements, with the exception of the serial number requirement being waived 
for standalone software. It was also noted that much of the information previously included in the separate proposed 
Table G-S.1.b was redundant as it is already stated verbatim in the text of G-S.1.; hence the Sector questions the 
benefit of the WMD - proposed separate Table G-S.1.b. 
 

4. Identification of Certified Software 
 
Source: NTETC Software Sector 
  
Background:  This item originated as an attempt to answer the question “How does the field inspector know that 
the software running in the device is the same software evaluated and approved by the lab?”  In previous meetings it 
was shown that the international community has addressed this issue (both WELMEC and OIML).  From 
WELMEC: 
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Required Documentation:  
The documentation shall l ist the so ftware i dentifications and descr ibe how the so ftware i dentification i s 
created, how it is inextricably linked to the software itself, how it may be accessed for viewing and how it 
is structured in order to differentiate between version changes with and without requiring a type approval.  

 
From OIML: 
 
Example from DSW 2 CD (now D 31): 
 

The executable file “tt100_12.exe” is protected against modification by a checksum. The value of 
checksum as determined by algorithm XYZ is 1A2B3C.  

 
Previous discussions have included a listing of some additional examples of possible valid methods (not limiting): 

o CRC (cyclical redundancy check) 
o Checksum 
o Inextricably Linked version No 
o Encryption 
o Digital Signature 

 
Is there some method to give the W&M inspector information that something has changed? (Yes, the Category III 
audit trail or other means of sealing). How can the W&M inspector identify an NTEP Certified version? (They 
cannot, without adding additional requirements like what is described here, in conjunction with including the 
identifier on the CoC). 
 
Recommendation:  The Sector believes that it should work towards language that would include a requirement 
similar to the OIML requirement in HB 44. It is also the opinion of the Sector that a specific method should not be 
defined; rather the manufacturer should utilize a method and demonstrate the selected identification mechanism is 
suitable for the purpose. It is not clear from the discussion where such proposed language might belong. 
 
NTEP strongly recommends that metrological software be separated from non-metrological software for ease of 
identification and evaluation. From OIML: 
 

Separation of software parts -  All software modules (programmes, subroutines, objects, etc.) that 
perform metrologically significant functions or that contain metrologically significant data 
domains form the metrologically significant software part of a measuring instrument (device or 
sub-assembly). The conformity requirement applies to all parts and parts shall be marked 
according to Section G-S-X.X. 

 
If the separation of the software is not possible or needed, then the software is metrologically 
significant as a whole. 

 
(Segregation of parameters is currently allowed - see table of sealable parameters) 
 

Initial draft proposed language: (G-S.1.1.?) 
 
Identification of Certified Software: 
 
Software-based electronic devices shall be designed such that the metrologically significant 
software is clearly identified. The identification of the software shall be inextricably linked 
to the software itself.  
 
o Unique identifier must be  displayable/printable on command or during operation, 

etc. (marking req’t in addition ) 
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o At a m inimum, a ve rsion/revision i ndication ( 1.02.09, r ev 3 .0 a, e tc). Could al so 
consist of / contain checksum, etc (crc32, for example) 

 
Discussion:  Discussion on this item was brief, as it was the general consensus that those in attendance understood 
the goals of this item and were in agreement of those goals.  However, the conceptual language was not far enough 
along to warrant detailed discussion specific to a draft proposal and more work offline should be done.  
 
Conclusion:  A work group will be designated by the Sector Co-Chairs prior to the NCWM Annual Meeting 
to further promote the state of this item, to be discussed at the next Sector meeting. 
 
5. Software Protection/Security 
 
Source:  NTETC Software Sector 
 
Background:  The sector agreed that Handbook 44 already has audit trail and physical seal, but the question on the 
table is does the Handbook need to be enhanced to sufficiently discourage the facilitation of fraud, intentional or 
accidental, where software is concerned? 
 
WELMEC and OIML again have addressed this issue specifically when dealing with software. From WELMEC: 
 

Protection against accidental or unintentional changes: 
Metrologically significant software and measurement data shall be protected against accidental or 
unintentional changes. 
 
Specifying Notes: 
Possible reasons for accidental changes and faults are: unpredictable physical influences, effects 
caused by user functions and residual defects of the software even though state of the art of 
development techniques have been applied.  
 
This requirement includes: 
 

a) Physical influences: Stored measurement data shall be protected against corruption or 
deletion when a fault occurs or, alternatively, the fault shall be detectable. 

 
b) User functions: Confirmation shall be demanded before deleting or changing data. 
 
c) Software defects: Appropriate measures shall be taken to protect data from unintentional 

changes that could occur through incorrect program design or programming errors(e.g., 
plausibility checks). 

 
Required Documentation: 
The documentation should show the measures that have been taken to protect the software and data 
against unintentional changes. 
 
Example of an Acceptable Solution: 

 The accidental modification of software and measurement data may be checked by 
calculating a checksum over the relevant parts, comparing it with the nominal value and 
stopping if anything has been modified. 

 
 Measurement data are not deleted without prior authorization (e.g., a dialogue statement or 

window asking for confirmation of deletion). 
 
 For fault detection, see also Extension I. 
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Recommendation: The Sector derived a suitable checklist for Pub 14 from the OIML checklist, and asked the 
current NTEP labs to begin using this checklist on a trial basis for new type approval applications. 
 
Devices with embedded software TYPE P (aka built-for-purpose)  
 Declaration of the manufacturer that the software is used in a fixed hardware and 

software environment, and 
Yes  �  No  �  N/A  � 

 cannot be modified or uploaded by any means after securing/verification Yes  �  No  �  N/A  � 
 Note: It is acceptable to break the “seal” and load new software, audit trail is also a 

sufficient seal. 
 

 The software documentation contains:  
  description of the (all) metrologically significant functions 

OIML states that there shall be no undocumented functions 
Yes  �  No  �  N/A  � 

  description of the securing means (evidence of an intervention) Yes  �  No  �  N/A  � 
  software identification Yes  �  No  �  N/A  � 
  description how to check the actual software identification Yes  �  No  �  N/A  � 
 The software identification is:  
  clearly assigned to the metrologically significant software and functions Yes  �  No  �  N/A  � 
  provided by the device as documented Yes  �  No  �  N/A  � 
Personal computers, instruments with PC components, and other instruments, devices, 
modules, and elements with programmable or loadable metrologically significant software 
TYPE U (aka not built-for-purpose) 

 

 The metrologically significant software is:  
  documented with all relevant (see below for list of documents) information Yes  �  No  �  N/A  � 
  protected against accidental or intentional changes Yes  �  No  �  N/A  � 
 Evidence of intervention (such as changes, uploads, circumvention) is available until the 

next verification / inspection (e.g., physical seal, Checksum, CRC, audit trail, etc. means 
of security) 

Yes  �  No  �  N/A  � 

Software with closed shell (no access to the operating system and/or programs possible for the 
user) 

 

 Check whether there is a complete set of commands (e.g., function keys or commands via 
external interfaces) supplied and accompanied by short descriptions 

Yes  �  No  �  N/A  � 

 Check whether the manufacturer has submitted a written declaration of the completeness 
of the set of commands 

Yes  �  No  �  N/A  � 

Operating system and / or program(s) accessible for the user:  
 Check whether a checksum or equivalent signature is generated over the machine code of 

the metrologically significant software (program module(s) subject to legal control 
W&M jurisdiction and type-specific parameters) 

Yes  �  No  �  N/A  � 

 Check whether the metrologically significant software will detect and act upon any 
unauthorized alteration of the metrologically significant software using simple software 
tools (e.g., text editor). 

Yes  �  No  �  N/A  � 

Software interface(s)  
 Verify the manufacturer has documented:  
  the program modules of the metrologically significant software are defined and 

separated 
Yes  �  No  �  N/A  � 
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  the protective software interface itself is part of the metrologically significant 
software 

Yes  �  No  �  N/A  � 

  the functions of the metrologically significant software that can be accessed via 
the protective software interface 

Yes  �  No  �  N/A  � 

  the parameters that may be exchanged via the protective software interface are 
defined 

Yes  �  No  �  N/A  � 

  the description of the functions and parameters are conclusive and complete Yes  �  No  �  N/A  � 
  there are software interface instructions for the third party (external) 

application programmer.  
Yes  �  No  �  N/A  � 

 
Discussion:  The Chair requested feedback from the NTEP Labs as to whether they had the opportunity to utilize the 
checklist; each lab reported either they have not had any applications for devices where the checklist could be used, 
or were unaware of the request to try the checklist. The labs were again asked to try to use the checklist should the 
opportunity present itself. 
 
Conclusion:  The Sector will a gain w ait f or l aboratory feedback o n t his i tem; d iscussion o n t his i tem w ill 
continue as part of the next agenda item since the two are closely related. 
 

6. Software Maintenance and Reconfiguration 
 
Source:  NTETC Software Sector 
 
Background:  The following Items were reviewed by the Sector in previous meetings. 
 

a. Verify that the update process is documented (OK) 
b. For traced updates, Installed Software is authenticated and checked for integrity  

Technical means shall be employed to guarantee the authenticity of the loaded software (i.e., that it 
originates from the owner of the type approval certificate). This can be accomplished (e.g., by 
cryptographic means like signing). The signature is checked during loading. If the loaded software fails 
this test, the instrument shall discard it and either use the previous version of the software or become 
inoperative.  
Technical means shall be employed to guarantee the integrity of the loaded software (i.e., that it has 
not been inadmissibly changed before loading). This can be accomplished e.g. by adding a checksum 
or hash code of the loaded software and verifying it during the loading procedure. If the loaded 
software fails this test, the instrument shall discard it and either use the previous version of the 
software or become inoperative. 
Examples are not limiting or exclusive. 

c. Verify that the sealing requirements are met 
The Sector asked, what sealing requirements are we talking about?  
This item is only addressing the software update, it can be either verified or traced. It is possible that 
there are two different security means, one for protecting software updates (software log) and one for 
protecting the other metrological parameters (Category I II or III method of sealing). 
Some examples provided by the Sector members include but are not limited to.  

Physical Seal, software log 
Category III method of sealing can contain both means of security 

d. Verify that if the upgrade process fails, the device is inoperable or the original software is restored 
 
The manufacturer shall ensure by appropriate technical means (e.g., an audit trail) that traced updates of 
metrologically significant software are adequately traceable within the instrument for subsequent verification and 
surveillance or inspection. This requirement enables inspection authorities, which are responsible for the 
metrological surveillance of legally controlled instruments, to back-trace traced updates of metrologically 
significant software over an adequate period of time (that depends on national legislation). The statement in italics 
will need to be reworded to comply with U.S. weights and measures requirements.   
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Recommendation: The Sector agreed that the two definitions below for Verified update and Traced update were 
acceptable. 
 

Verified Update 
A verified update is the process of installing new software where the security is broken and the device 
must be re-verified. Checking for authenticity and integrity is the responsibility of the owner/user. 
 
Traced Update 
A traced update is the process of installing new software where the software is automatically checked 
for authenticity and integrity, and the update is recorded in a software update log or audit trail. 

 
The Sector also worked towards language proposed for defining the requirements for a Traced Update (currently 
considered as relevant for Publication 14): 
 

For a Traced Update, an event logger is required.  The logger shall be capable of storing 
a minimum of the 10 most recent updates.  An entry shall be generated for each software 
update.  
 
Use of a Category 3 audit trail is acceptable for the software update logger.  In this case, 
the e xisting requirement of 1000 e ntries s upersedes t he 10 en try req uirement.  A 
software update log entry shall include the following: 

 
• An event counter; 
• the date and time of the change; 
• the ev ent type/parameter I D, w hich i ndicates a s oftware u pdate ev ent ( if n ot 

using a dedicated update log); and 
• the new value of the parameter, which is the software identification of the newly 

installed version.  
 
A Category III device may include the software update events in the Category III audit 
log in l ieu of a separate software update log; the existing requirement for 1000 entries 
supersedes the requirement for 10 entries.  
 
The t raceability means and reco rds are part o f the metrologically s ignificant software 
and should be protected as such. If software separation is employed, the software used 
for d isplaying t he a udit t rail b elongs t o t he f ixed m etrologically s ignificant s oftware. 
(Note: This needs to be discussed further due to some manufacturer’s concerns about 
where the software that displays the audit trail information is located and who has access if 
this feature is provided. Manufacturers did indicate that there are methods available to 
encrypt the audit trail information; however, it cannot be protected from being deleted.) 
(include flowchart from OIML D 31) 

 
Discussion:  The Sector discussed how to best move this item forward, and there was also some discussion as to 
whether new language for the General Code was required. The following new text was proposed: 

G-S.9.  Metrologically Significant Software Updates 
 
The updating of metrologically significant software shall be considered a sealable event.  
 
Metrologically significant software that does not conform to the approved type is not allowed for use.  

 
Mr. Jim Truex indicated that the current requirements in G-S.8. already make the statement that any changes that 
affect metrological function are sealable, hence, software updates may be covered and the proposed G-S.9. 
unnecessary.  Mr. Todd Lucas suggested to go ahead and submit the proposed G-S.9. to the Committee and request a 
clarification/interpretation of G-S.8. 
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Conclusion:  The S ector feels th at th e e xplicit l anguage p roposed f or G -S.9. is cl earer t han a ny i mplied 
requirement in G-S.8.. The Sector would like a clarification/interpretation of G-S.8. as it relates to software 
updates from the S&T Committee (with their response preferably to be included in Pub 16). The Sector will 
also continue to develop the proposed text (and flow chart) targeted for inclusion in Pub 14. 
 
(Note to S&T   Tthis item assumes additional requirements in individual codes will be eventually added to address 
this requirement; (e.g., L.M.D. code has philosophy of sealing section that could be enhanced to include processes 
described.) 
 

7. Verification in the Field, by the W&M Inspector 
 
Source:  NTETC Software Sector 
 
Background:  What tools does the field inspector need as relates to software-based electronic devices? Some 
possible answers: 
 
NTEP CC – hard marked, continuously displayed, via menu command or operator action 
Clear and simple instructions on NTEP CC to get to the other Inspection Information 
The metrologically significant software identifier needs to be easily accessible from operator console 
Clear and simple instructions on NTEP CC to access audit trail(s) 
 
Recommendation:  The Sector needs to continue to develop this item. 
 
Discussion:  Some discussion about system information requirements for the inspector took place.  Does the 
inspector really need to have access to OS, RAM information, etc?  (General opinion seems to be if there is a 
dependency, then the NTEP Lab would specifically include that requirement in the CoC.) 
 
Audit trail info – the question was asked, does there need to be a specific requirement for providing access to this 
information?  
 
Regarding the concept of First Final – There was some concern expressed as to how the inspectors are able to 
discern where the indication of first final be found for the SYSTEM (as opposed to the DEVICES in the system).  
What devices in the system are of concern to the inspector?  The NTEP Administrator indicated that field inspectors 
need to follow the system all the way to receipt/bill generation. 
 
Data transmission is an issue when considering systems as opposed to devices. How far does the inspector’s 
jurisdiction extend?  (Should we model future requirements on the WELMEC section concerning DTD/DSD?)  Data 
transmission/storage is not currently being addressed by the Sector at this time. 
 
Since part of the Sector’s mission is education, do we want to assist in developing training aids for labs/inspectors 
related to evaluating/inspecting software-based devices?  This will be a topic to be added to the Sector’s agenda for 
the next meeting. 
 
Conclusion:  The Sector will continue to develop this item, and initiate a new agenda item specific to inspector 
training in relation to evaluating/validating software-based devices. 
 
8. NTEP Application for Software Requiring a Separate CC 
 
Source:  NTETC Software Sector 
 
Background:  This item had been on the agenda of previous meetings, but was not discussed due to time 
limitations. 
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Recommendation:  Identify issues, requirements and processes for type approving type U device applications. 
 
Discussion:  It was suggested that it may be useful to the labs to devise a separate submission form for software for 
Type U devices. What gets submitted? What requirements/mechanisms for submission should be available?   
 
Validation in the lab – all required subsystems shall be included to be able to simulate the system as installed. 
 
It was noted this agenda item is irrelevant if the NTEP Committee does not approve the pending item up for vote. 
 
Mr. John Roach, California NTEP Lab, stated that if the software package being evaluated supports 
platforms/subsystems from multiple manufacturers, testing should be done using at least two platforms/subsystems. 
Scale labs and scale manufacturers indicated that this is not usually done for scale evaluations. 
 
Conclusion:  The S ector will c ontinue t o d evelop this i tem, c ontingent o n the s tatus of the r elated NTEP 
Committee agenda item after the 2009 Annual meeting. 
 
 
New Items: 
 

9. Sealing Requirements for Electronic Devices 
 
Source:  Weighing Sector Tech Advisor 
 
Background:  Steve Cook of NIST has been involved in attempting to address some concerns with the current 
wording of G-S.8. as it relates to the sealing of electronic devices and configuration modes.  Since this is related in 
some respects to other items within the purview of the Software Sector, it was suggested that it may be beneficial for 
the Sector to review and comment on the proposed language. 
 
Discussion:  The Sector discussed the relevance of this item, and though it is related somewhat to the discussions on 
software security and maintenance/reconfiguration, it is broader in scope and hence it was decided that the item was 
not wholly relevant to the Sector’s mission. 
 
Conclusion:  The Software Sector takes no position on these proposed changes. 
 

10. Next Meeting 
 
Recommendation:  The Sector was asked to develop a proposed date and location for the next meeting. 
 
Discussion:  The Sector discussed two options for the next meeting; continuing to meet in Ohio or alternating to a 
Western location to maintain equity in travel for the various participating labs.  There appeared to be a preference 
(after an informal polling) to alternate the meeting location from year to year. 
 
Conclusion:  The Sector recommends that the next meeting be held in Sacramento in or around March 2010. 
Sector C o-Chair N orm I ngram w ill i nvestigate s uitable h otels a nd meeting facilities and rep ort b ack to 
NCWM. Details need to be firmed up by December of this year. 
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Appendix B 
Slide Show (Draft) for Presentation at Regional Meetings 

 

Software COC

What is it and why do we need it?

Why? What’s Broken?

• Software that runs on a PC may execute 
metrological functions
– Display indication
– Tare manipulation
– Price computation
– Receipt printing

• PC based software is often difficult to 
– Identify
– Verify
– Protect

 

First Final

• Refer to first final requirement here (Pub 
14 admin policy)

Measurement

12.05 lb
$ 0.34 /lb
$ 4.10

Software

Receipt
12.05 lb

$ 4.10

PC-based Software Examples

• Point of Sale Cash Register
• Gas Station Pump Control
• Vehicle Scale In-Out

 

Point of Conflict?

• Current NTEP policy states that software 
shall not be separately evaluated and 
given a CoC

• It could be interpreted that Type 
Evaluation of the example systems is in 
conflict with the above rule.
– No hardware was evaluated in these

What Software is NOT Affected?

• Software that executes confined within 
purpose-built hardware is generally not an 
issue
– Hardware provides a ready place to mark for 

identification
– Software is not easily modified (by design)
– Physical seal is often an option
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Appendix C 
Draft Article for NCWM Newsletter 

Software and Software-Based Measuring Equipment 
 

Throughout most of the history of measurement, measuring equipment was purely mechanical in 
construction. The Industrial Revolution enabled the manufacture of mechanical devices that were 
identical to all other devices of its type, thus enabling the concept of metrological Type Evaluation. 
Critical adjustment points, being mechanical, could be readily identified and protected by a physical seal, 
which, when broken, provided visible evidence of tampering. Purely mechanical devices were (and 
remain) difficult to repurpose. A device, once installed, could be expected to continue throughout its 
working lifetime to do only the job for which it was designed. For all stakeholders, including the 
manufacturer, type evaluator, equipment owner and the field inspector, life was good. 

The first electronics added to measuring equipment merely assisted the mechanical design, adding 
electrical “muscle” to the mechanical signals and perhaps provided a remote or a printed indication of the 
measurement value. The addition of electronics to measuring equipment created some new type 
evaluation checklist items, but remained easy to understand during both type evaluation and field 
inspection. 

Next equipment designers cut the mechanical measurement signal and inserted a transducer to convert the 
mechanical energy into an electrical signal. The first true electronic-based measurement equipment was 
thus created. This transformation of measurement technology was strange and mysterious; no longer 
could one see the measurement along the entire measurement path. Nevertheless, the new transducer and 
associated electronic devices could each be evaluated as a “black box”; each component was built for a 
specific purpose, had well defined physical input and output characteristics, had a special adjustment 
point that could accept a physical seal and remained difficult to repurpose in the field. More checklist 
items and new device types were required and eventually created. 

Purely electronic measuring components did not last very long; perhaps only one equipment generation. 
The invention of the microprocessor allowed equipment designers to condense much of the electronics 
into a single chip, providing cost savings and increased reliability, and permitting the addition of many 
new features and functions. Software performed much of the work previously accomplished using 
electronic hardware. This revolution, being internal, went almost unnoticed for a time. Software within 
the device was built for purpose and was difficult or impossible to modify in the field. More checklist 
items were added to cover the new software features. 

Alongside the development of the microprocessor that is now embedded within most measuring 
equipment was a similar development in general purpose computing. Rapidly falling costs for general 
purpose computers moved the computer out of the high security computer room and onto the desktop. 
New operating systems not only allowed but encouraged users to control the operation of and data stored 
on their computer. It was a natural consequence of the flexibility and usefulness of general purpose 
computers that they would eventually be employed to perform measurement functions. Today, general 
purpose computers are routinely used in retail Point of Sale (POS) cash registers, fuel dispensing systems 
and vehicle scale weigh-in/weigh-out systems, to name a few examples. 
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Example: Retail Point of Sale 
In a grocery store a general purpose computer is connected to a combination bar code 
scanner/weighing platform. No local display is provided at the scale; instead the computer 
provides a continuously updating weight display along with its running tally of the grocery bill 
items. The computer is also connected to a receipt printer, a cash drawer, and a central database 
computer. The bar coded item number and gross weight are sent to the cash register computer, 
which performs an item record look up to obtain the tare value and unit price (price per pound). 
The computer subtracts the tare weight from the gross weight to create a net weight, multiplies 
the unit price by the net weight and rounds to obtain total price. It then displays the net weight, 
unit price, and total price for the customer and clerk to see. In this case, the first indication of the 
final value for the transaction is displayed on the computer screen. 

 

 
 

Example: Vehicle Weigh-In / Weigh-Out 
A user already owns one or two vehicle scale weighbridges and electronic weight indicating 
devices. The user then purchases a general purpose computer and a CDROM containing Vehicle 
Weigh-In/Weigh-Out software. The computer is loaded with the new software and is connected to 
the vehicle scales. In normal operation the gross weight is sent continuously from each scale to 
the computer, which provides an indication of the weight on its screen. Vehicles enter the facility 
by stopping on an inbound scale. A database record is created that includes the inbound weight 
and the vehicle ID. The vehicle either picks up or drops off a load and exits the facility by 
stopping on an outbound scale. The previously stored data record for this vehicle is retrieved and 
a net weight is calculated and displayed on the computer screen. A bill record or credit record is 
created and stored and the bill or credit amount is also displayed. The computer may provide net 
sign correction to prevent display of negative weights if the computer does not know whether the 
vehicle is empty or full when inbound. In some cases, the vehicle’s empty weight is known and 
was previously stored in the computer. If the empty weight is available, the bill record or credit 
record may be created in a single transaction. In this case, the computer performs a gross/tare/net 
calculation, price computing, and net weight display. Note that the scale weighbridge, indicating 
device and computer software may each be provided by a different vendor. The computer is 
creating the “first final” indication of net weight and computing the transaction price/credit. 

Scanner 
& Scale 

 12.05 lb Net 
$ 0.34 /lb 
$ 4.10 Total 

Software 

Receipt 
 12.05 lb N 
$ 4.10 Total 

Tares & Prices 
Bar code & 

Gross weight 

Figure 1 - Retail POS 
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Also note that since times are hard, this computer will have other uses; during the 2nd shift an accounts 
payable software package is run and during 3rd shift the rather bored security guard plays World of 
Warcraft ®. 

As we can see from history and examples, personal computer (PC) based software is a natural 
evolutionary step in the development of measuring devices. But how to handle PC based software during 
type evaluation and subsequent field inspection? This is exactly the same type of question that was asked 
each time the technology changed! 

NCWM Publication 14, Administrative Policy, Section C (DEVICES TO BE SUBMITTED FOR TYPE 
EVALUATION) describes that the scope of NTEP evaluations is limited to equipment for which 
definitive criteria exist and to new technologies or applications where the development of criteria is 
deemed necessary. It further describes “…the minimum amount of equipment that must undergo type 
evaluation is all of the parts of a device or system that performs the measurement up to the first indicated 
or recorded value of the final quantity on which the transaction is based.” Thus if a general purpose 
computer will execute software that is part of the chain up to that “first final” output, then that computer, 
or at the least, its software1

But no one wants to evaluate a general purpose computer. They are not completely specified (a CoC only 
lists minimum requirements) and computer vendors and models change often. We are then left with 
evaluating the software, or rather the functions that the software performs. This in itself is not so bad; 
software can be treated like a “black box” with defined inputs and outputs. A major sticking point in the 
investigation is that a general purpose computer and its operating system are specifically designed to 
allow the user complete freedom to modify both the operating software and any data stored within! 

, must be evaluated for type approval. 

 

Equipment Classification for Software Evaluation 
Before any Type Evaluation can begin, it is necessary to know something about the design. When 
investigating software-based equipment this is especially true. 

Software that executes confined within purpose-built hardware is generally not an issue. 
• Hardware provides a ready place to mark for identification 

                                                           
1 Current NTEP policy states that software shall not be separately evaluated and given a Certificate of Conformance 
(CoC). It could be interpreted that Type Evaluation of some systems such as Vehicle Weigh-In/Weigh-Out is in 
conflict with the above rule since no hardware need be evaluated. 
 

Weigh 
IN 

Scale 

Weigh 
OUT 
Scale 

34200 lb G 62300 lb G 

Gross weight 

28100 lb Net 
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• Software is not easily modified (by design) 
• Physical seal is often an option for protection of software and parameters 

A general purpose computer is by intent easy to modify; its value is derived from the ability to modify its 
data and its operation. A general purpose computer presents issues in the areas of: 

• Identification and marking 
• Verification of type 
• Protection against intended and unintended changes to metrologically significant software and 

parameters 

For the purposes of identifying and limiting the depth of investigation required, it is useful to create two 
classes; one of which is the well known Handbook 44 “built for purpose”, also known as “Type P”. The 
other class, based on a general purpose computer, is not presently defined by the NCWM but is known 
elsewhere as “Type U”, which stands for Universal computer. 

 

Software Identification Position Statement 
• The Software Sector recommends that all software-based devices be 

required to provide version identification for the metrologically significant 
portion of the software, regardless of whether such software runs on a 
built for purpose device (type “P”) or a universal computer (type “U”). 

• Based on feedback from the Scale Manufacturers Association and other 
sources, there is a desire to eliminate the present device-type dependent 
differences in allowable marking/identification methods. The Software 
Sector agrees that all software-based devices should have identical 
marking options. 

 

The Software Sector is confident that both of these positions can be accommodated by simple text edits to 
Handbook 44 G-S.1. and G-S.1.1. 

In addition, the Software Sector acknowledges that there are still reasons to differentiate between Type P 
and Type U software-based electronic devices (unrelated to the marking requirements) hence continues to 
support the proposed addition of these terms as definitions in Appendix D of Handbook 44, replacing the 
previously used term ‘built-for-purpose’. 
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Appendix E 
 

National Type Evaluation Technical Committee (NTETC) 
Belt-Conveyor Scale Sector 

 
Meeting Summary 

February 26, 2009, St. Louis, Missouri 
 
 

Contents 
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1. Proposed Update to NCWM Publication 14 Belt-Scale Checklist ................................................ 1 
2. Develop a List of Sealable Parameters for BCS Systems ............................................................ 17 

ATTENDEES ............................................................................................................................................ 19 
 

Carry-Over Items from 2008: 

1. Proposed Update to NCWM Publication 14 Belt-Scale Checklist  

Source:  Mr. Bill Ripka, Sector Chairman  
 

Background:  At the February 2008 meeting of the Belt Sector, NIST Technical Advisor, Mr. Steven Cook 
reviewed recent changes to NIST Handbook 44 Section 2.21. (Belt-Conveyor Systems) and recommended that the 
NCWM Publication 14 (Pub 14) Belt-Conveyor Scale Checklist, which was based on the 2006 edition of NIST 
Handbook 44, be reviewed and updated.  The Sector members reviewed suggested amendments and no further 
changes were recommended.   
 
Prior to the 2009 Sector meeting, Sector Chairman, Mr. Bill Ripka, provided the draft Pub 14 Belt-Conveyor Scale 
Checklist technical policies on the substitutions of Master Weight Totalizers and other minor editorial suggestions 
for review.  Among the suggested changes that were included in this draft were proposed changes for procedures 
involving testing semi-automatic and automatic zero-setting mechanisms.   

 
Discussion/Conclusion:  Comments were heard during the February 2009 Sector meeting regarding the draft 
proposed changes submitted by Mr. Ripka.  Manufacturers generally agreed the proposal for evaluation of 
substitution MWTs is not intended to apply to devices produced by different manufacturers.  The Sector also agreed 
to recommend that this criterion be used to amend existing certificates. 
 
The Sector discussed whether or not a substitute totalizer needs to undergo a permanence test during type-
evaluation.  Mr. Ian Burrel, Control Systems Technology, stated that a totalizer submitted for evaluation should 
undergo a permanence test during the laboratory portion of the type-evaluation.  Mr. Steven Cook, NIST, questioned 
whether or not totalizers from different manufacturers could be evaluated on a one-to-one comparison basis during a 
field test when different totalizers are used with identical associated equipment/systems. 
  
NTEP Administrator, Mr. Jim Truex, polled the manufacturers present as to whether any among them have an 
instrument which is developed or being developed and will be submitted for NTEP evaluation.  If so, would the 
manufacturers be willing to submit that device and have the above Pub 14 draft used during the evaluation?  Mr. 
Ripka responded that Thermo-Ramsey may have a totalizer which might be available for evaluation by the end of 
2009.  Mr. Jim Truex stated that NTEP is ready to apply the draft on a trial basis, and that this step is necessary prior 
to amending Pub 14 by adopting the draft.   
 
Language highlighted in shaded font indicates recommended changes to Pub 14 Belt-Conveyor Scale Checklist as 
shown below. 
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** A MWT submitted for approval as a stand-alone device can only be accepted as an addition to an existing 
Certificate of Conformance (CC) for a complete Belt Conveyor Scale System. 

A. Models to be Submitted for Evaluation 
 
A type is a model or models of the same design as defined in the NTEP Policy and Procedures.  A complete 
list and description of all models of a type to be included in the CC shall be submitted with the request for 
type-evaluation.  All options and features to be included on the CC must be submitted for evaluation.  If the 
CC is to include more than one model of the same type, the submitter shall contact the evaluation agency to 
determine which model or models will be evaluated.  A CC will be amended when new models of the same 
type meeting the specified criteria are applied for by the manufacturer. 

The models to be submitted for evaluation shall be those having: 

a. Laboratory Test – A master weight totalizer (MWT) or integrator, that as a minimum meets the 
requirements of the original evaluation, with defined enhancements and additional options indicated.  
The submitter shall also provide all necessary devices or instruments to represent the load receiving 
and speed sensing elements. 

 
b. Field Test – The field test shall be performed with a previously “approved for commercial use” 

weighbridge model by the same manufacturer. 
 

B. Certificate of Conformance (CC) Parameters 
 
A CC will apply to all models that have: 

1. Equivalent hardware and software, and 
 
2. Subsets of standard options and features of the equipment evaluated. 
 
Metrological features not recognized by Handbook 44, but capable of being used as the basis for commercial 
transactions, shall be capable of being disabled and sealed before the device can receive an NTEP CC. 

 

C. Replacement Parts 
 

The policy for addressing the conformance of replacement parts with the parts being replaced is: 

1. If a MWT has received an NTEP evaluation and an NTEP, it must be repaired with parts that are consistent 
with the original design or metrologically equivalent parts. 

 
 

D. Substitution of the Master Weight Totalizer 
 

For a MWT to be considered an appropriate substitute for the MWT tested during the original type evaluation 
of a belt-conveyor scale system, the following criteria must be satisfied: 

1. The MWT must be tested in the laboratory using appropriate load and speed signal simulators capable of 
being adjusted within the tolerances indicated in the checklists and tables in this document. 

2. All MWT laboratory tests must be performed on the replacement MWT, including temperature testing. 

3. During the test, the device must be within the acceptance tolerance. 

4. A field test will be performed meeting new initial installation testing criteria. 
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5. A field permanence test will be performed. 

6. A separate CC will not be issued for the new MWT.  Instead, the original CC will be amended to include 
the new MWT as an option. 

7. Application limits, such as capacity and speed ranges, established during the original type evaluation will 
not be amended. 

 
E. Checklist and Test Procedures 

1. Indicating and Recording Elements 
 
The integrator of a belt-conveyor scale normally includes the master weight totalizer (MWT and a rate of flow 
indicator and rate of flow alarms.  The MWT must have adequate resolution to be able to establish a valid zero 
reference value and must have sufficient capacity to totalize loads over a reasonable period of time.  The 
integrator may also have a resettable partial totalizer for indicating the mass of loads conveyed over a limited 
period of time and may have a supplementary totalizer with a scale interval greater than that of the MWT that 
will indicate the mass of loads conveyed over a fairly long period of operation.  The partial totalizer is 
normally used for indicating the values for the zero test, simulated load tests, materials tests, and individual 
measurements of interest to the scale owner. 

The MWT shall be equipped with provisions for applying a security seal that must be broken or another 
approved security means before any change that affects the metrological integrity of the device can be made to 
the MWT. 

1.1 The scale must have a master weight totalizer (MWT). Yes    No   N/A  
1.2 The MWT shall not be resettable without breaking a security means. Yes    No   N/A  
1.3 A power failure test must be conducted on digital electronic MWT’s both 

in the laboratory and in the field permanence test. 
Yes    No   N/A  

   
Test Procedure  

 1.3.1 Accumulate a measured quantity on the MWT and stop the 
flow of material.  Note the reading. 

Yes    No   N/A  

 1.3.2 Disconnect power to the MWT. Yes    No   N/A  
 1.3.3 Connect power to the MWT. Yes    No   N/A  

 1.3.4 The quantity indication shall return to the previously 
displayed quantity within 1 division. 

Yes    No   N/A  

    
Laboratory Test: The accumulated measured quantity for the MWT is retained in memory during a power 
failure of 24 hours and is displayed again when power is returned. 
Field Test: The accumulated quantity for the MWT is retained in memory during a power failure of 
10 seconds up to 24 hours and is displayed again when power is returned. 
1.4 The capacity of the MWT shall be at least 10 hours times the maximum 

rated flow rate indicated on the original CC. 
Yes    No   N/A  

1.5 The value of the scale division shall be capable of being established for a 
value less than or equal to 0.1 % of the minimum totalized load. 

Yes    No   N/A  

1.6 The MWT shall indicate in one or more of the weight units indicated in 
table T.1 [check the applicable unit(s)] 

Yes    No   N/A  

 The scale division shall be in increments of 1, 2, or 5 times 10k where k is Yes    No   N/A  
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an integer. 
 

Table T.1 
Unit Abbreviation 

_____ pounds Lb or LB 
_____ U.S. short ton Ton or T 
_____U.S. long ton LT 
_____ Metric ton T 
_____ kilograms kg 

   
1.7 The indicated weight value must be expressed without the use of a 

multiplier. 
Yes    No   N/A  

1.8 The MWT may have a no-flow lockout provided the lockout is limited to 
not more than 3 % of the rated belt loading in terms of weight per unit 
length.  The no-flow lockout must be deactivated during the zero test. 

Yes    No   N/A  

 1.8.1 During normal operation, the MWT shall advance only when the 
belt conveyor is in operation and under load. 

Yes    No   N/A  

 1.8.2 If a no-flow lockout is provided, verify that it is limited to not 
more than 3 % of the rated belt loading. 

Yes    No   N/A  

 1.8.3 It must be possible to deactivate the no-flow lockout during the 
zero test 

Yes    No   N/A  

 

2. Recording Element 
 

2.1 The MWT shall incorporate or be capable of interfacing with a 
recording element. 

Yes    No   N/A  

2.1 The value of the scale division for the recording element shall be the 
same as for the MWT. 

Yes    No   N/A  

2.3 The recording element shall record the initial indication and the final 
indication of the MWT, the quantity delivered, the unit of 
measurement, (i.e., kilograms, tones, pounds, tons,), the date and time 
(see Table T.2).  This information shall be recorded for each delivery.  
The indicated and recorded weight values must agree to the nearest 
scale division. 

Yes    No   N/A  

 All weight values shall be recorded as digital values. 
 
Information required on the ticket: 
 

Table T.2 
Date 05 06 2008 
Time 15:30 
Master Start Total 44113.5 T 
Master Stop Total 44300.5 T 
Quantity 187.0 T 

 

 

2.4 If a reset to zero mechanism is incorporated, there must be an interlock 
to prevent the zeroing of the device between the printing of the initial 
and final values of the totalized weight. 

Yes    No   N/A  

2.5 The printing of weight values shall be inhibited when the flow rate is 
greater than either: 

Yes    No   N/A  
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∼   3 % of the maximum flow rate, or 
∼  The flow rate at which the MWT is engaged unless the weight 

value is identified as a subtotal, in process weight, or the 
equivalent. 

 
2.6 The recorded weight value must be expressed without the use of a 

multiplier. 
Yes    No   N/A  

2.7 The printer must automatically sequence through a print cycle so that 
each printed document includes two weight values to represent the 
initial and final values. 

Yes    No   N/A  

 

3. Rate of Flow Indicator and Recorder 
 

A rate of flow indicator and recorder are required.  The MWT shall incorporate or be capable of interfacing 
with a rate of flow indicator and recorder.  They may express the rate in weight units per hour or as a percent 
of capacity.  The indicator and recorder may be either analog or digital. 

3.1 The system must have both a rate of flow indicator and rate of flow 
recorder. 

 The rate of flow recorder is: 
 _____  analog 
 _____  digital 

 

Yes    No   N/A  

3.2 If a digital flow rate recorder is provided, the readings must be taken at 
time intervals not exceeding 10 seconds. 

Yes    No   N/A  

3.3 The rate of flow indicator must indicate from zero to at least 100 % of 
capacity. 

Yes    No   N/A  

3.4 The rate of flow recorder shall record from zero to at least 100 % of 
capacity. 

Yes    No   N/A  

 

4. Rate of Flow Alarms 
 

The system shall be equipped with a permanent means to provide an audio or visual alarm (signal) when the 
rate of flow is equal to or less than 20 % and equal to or greater than 100 % of the rated capacity of the scale.  
The alarm shall be located such that it will be noticed by the operator during normal operation.   

The rate of flow alarm is: 

_____  both audio and visual  _____  audio  _____ visual 

4.1 The alarm (signal) is located so it will be noticed during normal scale 
operation. 

Yes    No   N/A  

4.2 Record the values at which the alarm is triggered: 
 

Low alarm:_______________ 
 
High alarm:_______________ 

 

Yes    No   N/A  
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 4.2.1 The alarm triggered when the rate of flow is equal to or less 
than 20 % and equal to or greater than 100 % of the rated 
capacity of the scale. 

Yes    No   N/A  

4.3 Access to the parameters for setting the alarm limits shall be through a 
security means. 

Yes    No   N/A  

 

5. Zero-Setting Mechanism 
 
The zero-setting mechanism may be either a manual or automatic mechanism.  If the zero-load reference is 
recorded at the beginning and end of a delivery, the range of the zero-setting mechanism shall not be greater 
than ± 5 % of the rated capacity of the scale.  Where the zero-load reference is not recorded at the beginning 
and end of a delivery, the range of the zero-setting mechanism shall be limited to ± 2 % of the rated capacity of 
the scale.  If a greater adjustment is needed, the access to the adjustment must be through some security means.  
An audio or visual signal shall be given when the automatic and semi-automatic zero-setting mechanisms 
reach the limit of adjustment.  The zero-setting mechanism must be constructed such that the zero-setting 
operation is done only after a whole number of belt revolutions (a minimum of three minutes).  The 
completion of the zero-setting operation must be indicated.  The low-flow lockout must be deactivated for this 
test. 

5.1 To verify the ± 5 % range of the zero setting mechanism and the zero 
load reference recording capability: 

Yes    No   N/A  

 5.1.1 Verify that the zero-setting range is limited to ± 5 %. Yes    No   N/A  

 5.1.2 Adjust the load simulating device to represent 8 % of the scale 
capacity. 

Yes    No   N/A  

 5.1.3 Zero the scale. Yes    No   N/A  

 

5.1.4 Adjust the load simulating device representative of a 1 % of 
scale capacity decrease; the automatic-zero-setting mechanism 
shall reset the zero of the scale and the recording element shall 
indicate the change in zero..   
 
Adjust for another 1 % of scale capacity decrease.   
 
Again, the MWT shall reset the zero and the recording 
element shall indicate the change.   
 
Continue to decrease the load simulating device in 1 % 
increments until the automatic-zero-setting mechanism no 
longer resets the zero.   
 
Record the total amount of adjustment.   
 
Return the load simulating device to the initial zero value.  
Increase the load simulating device in 1 % increments, 
verifying zero corrections and recordings until the MWT will 
no longer automatically reset the zero.   
 
Record the value where automatic zero correction is restricted.   
 
The total range of the automatic-zero-setting mechanism shall 
not exceed 10 % of the scale capacity. 

Yes    No   N/A  

 5.1.4 The zero should move a maximum of ± 5 % either in its Yes    No   N/A  
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automatic-zero setting mode or as manually adjusted. 
5.2 To verify the ± 2 % range of the zero setting mechanism: Yes    No   N/A  
 5.2.1 Verify that the zero-setting range is limited to ± 2 %. Yes    No   N/A  

 5.2.2 Adjust the load simulating device to represent 5 % of the scale 
capacity. 

Yes    No   N/A  

 5.2.3 Zero the scale.  

 

5.2.4 Adjust the load simulating device representative of a 1 % of 
scale capacity decrease; the automatic-zero-setting mechanism 
shall reset the zero of the scale.   
 
Adjust for another 1 % of scale capacity decrease.  
 
Again, the MWT shall reset the zero.   
 
Continue to decrease the load simulating device in 1 % 
increments until the automatic-zero-setting mechanism no 
longer resets the zero.   
 
Record the total amount of adjustment.   
 
Return the load simulating device to the value initial zero 
value.  Increase the load simulating device in 1 % increments, 
verifying zero corrections, until the MWT will no longer 
automatically reset the zero.   
 
Record the value where automatic zero correction is restricted.   
 
The total range of the automatic-zero-setting mechanism shall 
not exceed 4 % of the scale capacity. 

Yes    No   N/A  

 5.2.5 The zero should move a maximum of ± 2 % either in its 
automatic-zero setting mode or as manually adjusted. 

Yes    No   N/A  

5.3 The zero-setting operation shall be performed only after a whole 
number of belt revolutions and at least 3 minutes of operation. 

Yes    No   N/A  

5.4 The completion of the automatic zero-setting operation must be 
indicated. 

Yes    No   N/A  

5.5 The range of the zero-setting mechanism must be limited to ± 2 % or 
± 5 % of the capacity of the scale without breaking a security means. 

Yes    No   N/A  

5.6 An audio or visual signal shall be given when the automatic and semi-
automatic Zero-setting mechanisms reach the limit of adjustment. 

Yes    No   N/A  

 

6. Sensitivity at Zero Load 
 

The purpose of this requirement is to assure that the MWT has sufficient resolution and sensitivity to establish 
a good zero reference value.  The manufacturer may specify an alternate test procedure to demonstrate the 
required sensitivity.  The no-flow lockout must be deactivated for this test. 

6.1 Adjust the load simulating device to represent the weight required to 
determine compliance based on the equation: 
 

Yes    No   N/A  
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2* c

m

W
C

  

 

For example: 
2*500 1 lb
1000

=  

 
Where: mC  =  counts in dynamic weighing scale divisions required 

for the minimum totalized load 
  
 cW  =  weight required to reach the static scale capacity of 

the weighbridge. 
 

Static scale capacity = (maximum weight/foot)(length of weighbridge) 
6.2 Operate the scale for a time equal to the time required to deliver the 

minimum totalized load. 
 

 6.2.1 Record the time period: ___________ minutes.  
6.3 The totalizer shall advance at least one but not more than three 

divisions. 
Yes    No   N/A  

 6.3.1 Record the quantity registered: _________ divisions.  
6.4 The MWT has the sensitivity specified at zero. Yes    No   N/A  

 

7. Marking Requirements 
 

7.1 The marking of the MWT shall meet the requirements established 
during the initial CC evaluation. 

Yes    No   N/A  

 

8. Provisions for Metrological Sealing of Adjustable Components or Audit Trail 
 

Due to the ease of adjusting the accuracy of electronic MWTs, all MWT’s must provide for a security seal that 
must be broken or provide an audit trail, before any adjustment that detrimentally affects the performance of 
the electronic device can be made.  Only metrological parameters that can affect the measurement features that 
have a significant potential for fraud and features or parameters whose range extends beyond that appropriate 
for the device compliance with HB 44 or the suitability of equipment, shall be sealed. 

For additional information on the proper design and operation of the different forms of audit trail, see the 
Appendix for Audit Trail 

8.1 The device has the capability for a physical seal. Yes    No   N/A  
8.2 The device meets the requirements for Audit Trail. Yes    No   N/A  

 

9. RFI/EMI Environment 
 
The equipment shall be suitable for the environment in which it is intended to be used, including resistance to 
electromagnetic and radio-frequency interference generated by electromechanical equipment, portable hand-
held radio transmitters and citizen’s band transmitting equipment (if normally used at the site of installation).   

9.1 The instrument meets standard NTEP RFI/EMI influence requirements. Yes    No   N/A  
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10. Laboratory Test Procedures 

A. Technical Policy 
The MWT is to be placed in the environmental chamber to determine performance with respect to influence 
factors.  It is not necessary to re-rest a previously type approved weighbridges, speed sensors or ancillary 
devices.  It is not necessary, nor recommended, that signal simulators for load and speed be located in the 
chamber.  The simulated test loads to be used for the MWT evaluation shall be equal to the signal levels 
from the actual tests loads used during the initial type evaluation. 

B. Initial Tests 
1. Determine and record the load simulating device setting for zero and full scale ranges. 
2. Calibrate the MWT at 20 °C. 
3. Conduct the sensitivity test at zero load. 
4. Verify that the range of the automatic zero setting mechanism(s) do not exceed ±2 % and ±5 % of 

capacity. 
5. Test the alarms for flow rates below 20 % and above 100 % of rated capacity. 

 
Once the laboratory test is started, after completion of the voltage tests, neither the zero nor the span are to 
be adjusted.  The data should be normalized for the many tests. 

The laboratory tests consist of a combination of simulated dynamic tests.  These tests require adjusting a 
load simulating device and a speed simulating device to pre-calculated values and conducting a simulation 
of belt travel distances, integrating the weight on the MWT. 

C. Soak Requirements 
The laboratory test is to be run at 20 °C, the upper temperature limit and the lower temperature limit.  The 
surface temperature of the MWT is to be measured.  In consultation with the manufacturer, place the 
temperature sensor on the portion of the MWT that is expected to be the last part to reach thermal 
equilibrium.  After the surface temperature has reached the test temperature, allow the equipment to soak 
for at least an additional two hours, but not more than six hours, before starting the test.  For convenience 
of the test, however, an overnight period may be used for the soak period before running the next 
temperature test. 

1. Stabilize the temperature at 20 °C. 
2. Enable the speed simulating device for a constant signal level. 
3. Deactivate the automatic zero setting mechanism and no-flow lock-out. 
4. Zero the MWT. 

 
The MWT shall have sufficient resolution (that is a sufficiently small dynamic scale division) to permit this 
test to be completed in the greater of 20 minutes, or for a time equivalent to the test time required for the 
test run at 35 % of the minimum static capacity. 

The beginning and ending MWT indications shall not change more than ± 1 scale division. 

D. Voltage Tests 
 

Verify the line power source, AC or DC, is set to the manufacturers recommended nominal value (i.e., 
120 VAC or 24 VDC) 

1. Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 
2. Reduce the line power supply to 85 % of nominal (i.e.,  100 VAC or 20.4 VDC). 
3. Run a zero test. 
4. Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 
5. Increase the line power supply to 110 % of nominal (i.e., 130 VAC or 26.4 VDC). 
6. Run a zero test. 
7. Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 
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8. Return the line power supply to the nominal value. 

E. Temperature Tests  
1. Run a zero test. 
2. Do not reset zero or adjust the span at any time after the start of this test. 
3. Adjust the load simulating device to achieve the desired load representations. 
4. Test the MWT simulating dynamic operation of the belt conveyor scale system at the following “flow 

rates” (all percent values represent percent loads of static scale capacity (SSC)):  
0 (zero test), 35 % (SSC min), 35 %, 70 %, 98 %,  

Leave the MWT under simulated load for 1 hour, then: 

98 %, 70 %, 35 %, 35 % (SSC min), and 0 (zero test) 

Table T.3 

Percent of Static 
Scale Capacity Nominal Time (Minutes) Equivalent Belt Travel 

0 
20 minutes, or 

MTLmin/[(0.35)(BLmin)(belt speed for 
test)], whichever is greater 

__________ 

35 % of SSC min 
20 minutes, or 

MTLmin/[(0.35)(BLmin)(belt speed for 
test)], whichever is greater 

__________ 

35 % of SSC max Time to deliver 800d  

70 % of SSC max Time to deliver 800d  

98 % of SSC max Time to deliver 800d  

Leave MWT under simulated load for 1 hour 

98 % of SSC max Time to deliver 800d  

70 % of SSC max Time to deliver 800d  

35 % of SSC max Time to deliver 800d  

35 % of SSC min 
20 minutes, or 

MTLmin/[(0.35)(BLmin)(belt speed for 
test)], whichever is greater 

__________ 

0 
20 minutes, or 

MTLmin/[(0.35)(BLmin)(belt speed for 
test)], whichever is greater 

__________ 

 
The tolerance to be applied for the laboratory test is set at 0.45 times the tolerance for the complete 
installation times 0.3 (30 %).  The formula is shown in Table T.4 to illustrate the process.  The reference 
value for a particular accuracy test is the simulated load times the simulated belt travel distance.  The values 
to be used for the laboratory test are shown in the following example: 

F.     98 % load – Zero load test = difference 
Proportion the effect of the zero-load test to the time of the tests for each simulated load.  The values for the 
differences represent the simulated material measured by the MWT and are compared to the reference value 
for accuracy. 

1. Change the temperature to − 10 °C (14 °F) at a rate no faster than 1 °C/min following the “soak 
requirements.” 

2. Repeat the simulated dynamic tests. 
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3. Change the temperature to 40 °C (104 °F) at a rate no faster than 1 °C/min following the “soak 
requirements.” 

4. Repeat the simulated dynamic tests. 
5. Change the temperature to 20 °C (68 °F) at a rate no faster than 1 °C/min following the “soak 

requirements.” 
6. Repeat the simulated dynamic tests. 

G. Data Analysis 
1. The data are evaluated on the Simulated Dynamic MWT Test Work Sheet, Item 14 and 15, for pass or 

fail. 

11. Field Test 
 

A field test is required prior to final type approval.  The field test can be performed as a retrofit on a previously 
approved for commercial use belt-conveyor scale system or in a new application.  The Field Test Procedures as 
defined in paragraph 13 of the initial belt-conveyor scale Type Evaluation section of Publication 14 and as 
defined in HB 44 are to be followed.  The results of all tests must be within acceptance tolerances. 

12. Permanence Test 
 
A permanence test is conducted to determine the accuracy of the device in use over a period of time.  The 
permanence test shall be conducted after a minimum of 20 days after successful completion of the initial 
performance test, and after a minimum volume of material has been transported across the belt-conveyor scale.  
This minimum volume of material shall be no less than the maximum scale capacity times 8 hours times 
20 days.  (i.e. A system with a maximum scale capacity of 1000 TPH requires a minimum volume of 160 000 
tons [1000 * 8 * 20] to have been transported prior to the permanence test.).  The results of all tests must be 
within acceptance tolerances. 

The permanence test shall include: 

1. initial stable zero tests 
2. at least two test loads at normal use capacity 
3. simulated load tests 
4. verification of audit trail recorded events 

13. Data Sheet and Laboratory Test Procedure 
 
Temperature Testing: Belt-Conveyor Scale Systems Code paragraphs T.3.1., T.3.1.1., T.3.1.2.  The accuracy of 
the MWT is to be adjusted at 70 % of the static scale capacity (SSC).  A weight display of 0.01 % (1 part in 
10 000) is required for the laboratory tests.  The allowable error is adjusted to 30 % of the allowable error for 
the entire system type approval.  If tests are run for a time greater than that needed for the minimum test load 
(MTL), substitute the totalized load (TL) for the MTL in the tolerance calculation in Test Conditions, step 3 
(Table T.4). 
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Table T.4 

Device Parameters Abbrev. Maximum Minimum Dim 
1.  Load per unit length from existing CC; 
corresponds to the largest capacity and the 
lowest capacity rating 

BL 
  

lb/ft 

2.  Length of the weighbridge (inches) 
from existing CC    In 

3. Belt Speed from existing CC SP   ft/min 

4.  Determine scale capacity in units per 
hour 
 SC=SP*BL*60/2000 (must correspond to 
existing CC) 

SC 

  

ton/hr 

5.  Record the static scale capacity in units 
of weight SSC=(maximum weight per 
foot)(length of weighbridge) 

SSC 
  

lb 

6.  Allowable zero error for temperature 
change of 10 °C (18 °F)  
AZE=(.003)(0.0007)(SCmin)(time)/60 
where “time” is the time of the zero test in 
minutes 

AZE 

    

ton 

7.  Size of scale division required for zero SD   ton 

8.  Determine the minimum and maximum 
totalized loads MTL   ton 

Test Conditions Abbrev.    

1.  Determine the time in minutes to 
acquire MTL with the test load to be 
simulated in the laboratory. 

Test load, 
pound/foot   lb/ft 

Test load, 
total   lb 

Time 
(minutes) to 
deliver MTL 
(at least 10 
minutes) 

Time  min 

2. Determine number of belt travel sensor revolutions 
required for the above time.  Manufacturer to provide 
revolutions per foot or pulses per foot as appropriate to 
determine 3 belt revolutions and a delivery of 800d. 

BTR  revolutions 

3.  Allowable weighing error (units of 
weight) for simulated dynamic tests which 
will be divisions on master weight 
totalizer. 
AWE = (0.003)(0.45)(0.005)(TL) 

AWE   ton 
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Table T.5 

Initial Tests 
1. Set up the unit at 20 °C (68 °F), zero the MWT, and adjust the span following the manufacturer’s procedure. 

2.  Conduct the sensitivity test at zero load. 

3.  Verify that the range of the automatic zero setting mechanism(s) do not exceed ± 2 % and ± 5 % of capacity. 

4.  Test the alarms for flow rates below 20 % and over 100 % of scale capacity. 
 
 

Table T.6 

Laboratory Tests 
1. Stabilize the temperature at 20 °C. 

2.  Enable the speed simulator to represent 100 % speed. 

3.  Deactivate the automatic zero setting mechanism and zero the MWT. 

4.  Run a zero test. 

Voltage tests 
5.  Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 

6.  Reduce the live voltage to 85 % of nominal. 

7.  Run a zero test. 

8.  Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 

9.  Increase the line voltage to 110 % of nominal. 

10.  Run a zero test. 

11.  Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 

12.  Return the live supply to nominal. 

Temperature Tests 
13. Run a zero test.  Do not reset zero or adjust the span at any time after the start of this test. 

14.  Adjust the load simulating device to represent normal loading of the scale (70 % of scale capacity). 

15.  At 20 °C, test the MWT dynamically with simulation of the load and speed.  Test the MWT at the following 
“flow rates” (all percent values represent percent loads of static scale capacity): 0 (zero test); 35 %(SSCmin); 
35 %; 70 %; 98 %.  Then, leave the MWT at full load for 1 hour and test at the following flowrates: 98 %; 70 %; 
35 %; 35 %(SSCmin); and 0 (zero test). 

 

Table T.7 

Percent of 
Static Scale 

Capacity 
Time (Minutes) Totalaized Load 

TL (ton) 
Tolerance 

AWE= (0.003)(0.45)(0.005)(TL) 

0 
20 minutes, or 
MTLmin/[(0.35)(BLmin)(belt speed for 
test)], whichever is greater 

 
 

35 % of 
SSC min 

20 minutes, or 
MTLmin/[(0.35)(BLmin)(belt speed for 
test)], whichever is greater 
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Table T.8 

Laboratory Tests continued 
16.  Change the temperature to − 10 °C (14 °F) at a rate no faster than 1 °C/min.  Follow soak requirements. 

17.  Repeat the simulated dynamic tests performed in step 15 (Table T.6) 

18.  Change the temperature to 40 °C (104 °F) at a rate no faster than 1 °C/min.  Follow soak requirements. 

19.  Repeat the simulated dynamic tests performed in step 15 (Table T.6) 

20.  Change the temperature to 20 °C (68 °F) at a rate no faster than 1 °C/min.  Follow soak requirements 

21.  Repeat the simulated dynamic tests performed in step 15 (Table T.6) 

Data Analysis 
1.  The data are evaluated on the following Simulated Dynamic MWT Test Work Sheets for pass or fail 

2.  Approval is for addition of MWT to existing Certificate of Conformance without changes to minimum and 
maximum ranges. 

 

14. Dynamic MWT Test Work Sheet and Laboratory Test Procedure No. 1 
 

The calibration point is the 70 % load for the initial room temperature (20 °C) test.  Because the weight 
indication when in the test mode may not be at zero and may not be adjusted to indicate n weight values (e.g., 
the quantity indication may be voltage output or “counts.” the table provides for calculations to convert 
indications into weight units).  The scale indication shall not be zeroed during the test process.  Corrections for 
the change in zero tests are to be done by calculation. 

Places to record information needed for the test and the formulae needed to compute table entries are given 
below. 

Static Scale Capacity, SSC = (maximum weight per foot)(length of weighbridge) = ________ lb. 

35 % of 
SSC max 

Time to deliver 800d   

70 % of 
SSC max 

Time to deliver 800d   

98 % of 
SSC max 

Time to deliver 800d   

Leave MWT under simulated load for 1 hour  

98 % of 
SSC max 

Time to deliver 800d   

70 % of 
SSC max 

Time to deliver 800d   

35 % of 
SSC max 

Time to deliver 800d   

35 % of 
SSC min 

20 minutes, or 
MTLmin/[(0.35)(BLmin)(belt speed for 
test)], whichever is greater 

 
 

0 
20 minutes, or 
MTLmin/[(0.35)(BLmin)(belt speed for 
test)], whichever is greater 
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Test load for 70 % SSC = _______________ lb. 

Weight/foot = (static scale load)/(length of weighbridge) = Static scale capacity)/(length of weighbridge) 

Start and end readings are in divisions and must be converted to weight values. 

Conversion factor for divisions to weight = (change in static weight indication from zero to 70 % SSC load) / 
(70 % SSC load in pounds) 

Change in zero = (Total change of zero during zero test) {(time of test for applied load)/(time of zero test)} 

Indication corrected for change of zero = (Indicated change) – (Change of zero) 

Scale indication in lb = (Indication corrected for change of zero) / (Conversion factor) 

Actual weight = {(Applied load)/(length of weighbridge)}(speed)(time) 

Note: Speed and time must use the same units of time (e.g., feet per minute and minutes) 

Error = Scale indication – actual weight 

Tolerance is from the Belt-Conveyor Scale Data Sheet and Laboratory Test Procedure, step 3. 

15. Dynamic MWT Test Work Sheet and Laboratory Test Procedure No. 2 
 

Scale indication at zero load (static scale indication) = _______________ divisions 

(Not required if MWT can display static weight) 

Scale indication at 70 % SSC (static scale indication) = _______________ divisions (Not required if MWT can 
display static weight) 

Conversion factor = (change in static weight indication from zero to 70 % SSC load) / (70 % AAC load in 
pounds) = divisions/lb 

Temperature__________ °C  

Type of Tests_______________ Signature____________________ 
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Table T.9 

Test 
Load (lb) 

Applied 
load 
(lb) 

Time of 
test in 

minutes 

Reading in 
counts 

Indicated 
Change = 

End – 
Start 

Change 
in Zero 

Indication 
corrected 

for change 
in zero 

Scale 
Indication 

(lb) 

Actual 
Weight 

Error 
(lb) 

Toleran
ce (lb) 

End Start 

Zero test 0           

35 % 
SSCmin 

           

35 % 
SSCmax 

           

70 % 
SSCmax 

           

98 % 
SSCmax 

           

Leave scale under simulated load for 1 hour 

98 % 
SSCmax 

           

70 % 
SSCmax 

           

35 % 
SSCmax 

           

35 % 
SSCmin 

           

Zero test 0           
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16. Zero Change with Respect to Temperature 
 

Table T.10 

 Low Temperature High Temperature 20 °C 

Performance 
limit for 

temperature 
effect on zero 
test, AZE, per  

10 °C 

Previous 
Temperature TP 20 °C   

Current 
Temperature TC   20 °C 

Change in 
Temperature (TC 

– TP) 
   

 Divisions lb Divisions lb Divisions lb 
Zero load 
indication  

at TP 
      

Zero load 
indication  

at TC 
      

Change in zero        

Change in zero 
per 

5 °C (9 °F) 
       

 
 

Date: _______________ 
 
 

Indicator Model Number:_______________   Indicator Serial Number:_______________ 
 
 
____________________________________  ______________________________ 
Signature      Title 

 

2. Develop a List of Sealable Parameters for BCS Systems 

Background:  During the Sector’s February 2008 meeting, members were asked to develop a list of programmable 
parameters within belt-conveyor scale systems which should have access restricted by means of some form of 
security seal.  In developing this list, members were asked to consider all instruments which would have any 
metrological effect to the system.  Mr. Paul Chase agreed to poll those manufacturers which currently hold NTEP 
certificates in order to develop a list of parameters that would be inclusive of the different design types.  The 
resulting list was intended to be incorporated in NCWM Publication 14 and used in the type evaluation process. 
 
A copy of the “Requirements for Metrological Audit Trails” from NCWM Publication 14 was  provided to Sector 
members prior to the meeting for a review and discussion and recommendations. 

 
Discussion:  During the February 2009 Sector meeting, Mr. Chase indicated that he did not receive replies from all 
the manufacturers polled.  Some members stated during the 2009 meeting that not all manufacturers give similar 
parameters within their particular devices, the same name, or terminology as do other manufactures do.  Also, 
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pointed out during discussion were situations where several (if not all) programmable parameters could have access 
limited through the use of one security seal, and what consequence this type of situation has on the development of a 
list that is useful to an NTEP evaluator.  Mr. Ian Burrell stated that an adjustable parameter (such as span 
adjustment) may, in some systems, involve more than one component or module, and thereby, require the use of 
more than just one seal to limit access to a single parameter.   

 
Mr. Jim Truex, NTEP Administrator, stated that NTEP evaluators require some foundation to base the test 
procedures on when various devices go through the type approval process.  There was discussion among the 
members about various specific features (e.g., coarse zero adjustment; high/low flow alarm settings; etc.) that may 
be found on a device and whether or not to require a security seal to limit access. 

 
Conclusion:  The following table was initially developed showing what parameters should be protected by limiting 
access to them through a security seal or other security means.  The Sector agreed that this table is simply a generic 
basis for the evaluator to use as a starting point, and the need to seal additional features would be assessed on a case-
by-case basis for each manufacturer during the application for type evaluation.  

 
Mr. Truex stated that NTEP evaluators will employ this table on a trial basis and note and comment on any changes 
that are deemed necessary. 

 
Belt-Conveyor Scale Features and Parameters 

Typical Features to be Sealed Typical Features and Parameters 
Not Required to be Sealed 

• Official verification zero reference 
• Official verification span/calibration reference 
• Linearity correction values 
• Allowable range of zero (if adjustable) 
• Selection of measurement units  
• Division value, d 
• Range of over capacity indications (if it can be 

set to extend beyond regulatory limits) 
• Alarm limits for flow rate (high/low) 
• Automatic zero-setting mechanism (on/off) 
• Automatic zero-setting mechanism (range of a 

single step) 
• Configuration (speed, capacity, calibrated test 

weight value if applicable, pulses per belt 
revolution, load cell configuration, ) 

 
 
• Display update rate 
• Baud rate for electronic data transfer 
• Communications (Configuration of input, output signal 

to peripheral devices) 
 
  

NOTE: The above examples of adjustments, parameters, and features to be sealed are to be considered “typical“ or  
“normal.”  This list may not be all inclusive, and there may be parameters other than those listed which affect the 
metrological performance of the device and must, therefore, be sealed.  If listed parameters or other parameters 
which may affect the metrological function of the device are not sealed, the manufacturer must demonstrate that the 
parameter will not affect the metrological performance of the device (i.e., all settings comply with the most stringent 
requirements of Handbook 44 for the applications for which the device is to be used). 
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Attendees 
Steve Cook NIST (301) 975-4003 steven.cook@nist.gov 
Richard Harshman NIST (301) 975-8107 richard.harshman@nist.gov 
John Barton NIST (301) 975-4002 john.barton@nist.gov 
Jim Truex NCWM (740) 919-4350 jim.truex@ncwm.net 
Paul Chase Chase Technology (218) 545-2356 mjc@emily.net 
Al Page Montana Dept. of Agric. (406) 841-2058 awp88bb@gmail.com 
Bill Ripka Thermo Ramsey (612) 783-2664 billripka@thermofisher.com 
Art Amsler Arcadia Controls (412) 841-2700 artarcadia@aol.com  
Phil Carpentier P.T.C. Consulting (651) 235-4726 ptcarpentier@att.net 
James A. Hale Southern Company (606) 226-3581 jahale@southernco.com 
Peter Sirrico Thayer Scale (781) 826-8101 psirrico@thayerscale.com 
Todd Deitrich Kaskaskia Valley Scale Co. (618) 295-3331 todd@kvsco.com 
Ian Burrell Control Systems Technology + 61 619 292 604 iburrell@controlsystems.com.au 
Ken Jones Calif. Dept. of Food and Agric. (916) 229-3052 kjones@cdfa.ca.gov 
Bryan Gibson Alabama Weights & Measures (334) 240-7133 bryangibson@agi.alabama.gov 
Johnie Nix Alabama Weights & Measures (334) 240-7133 nix.johnie@agi.alabama.gov 
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Appendix G 
 

Industry Letters: Verified Conformity Assessment Program (VCAP) 
 
 

Letter to the Editor, Weights and Measures Magazine 
re: “Open Letters to NCWM”, December 2009 Issue 

 
 
Three types of parties are involved in weights and measures activity:  

• buyers and sellers of goods and services based on measurement 
• manufacturers, dealers and service organizations that provide measuring devices 
• regulators that set measurement laws and regulations and enforce them  

 
NTEP matters affect all and the issues should be openly discussed in proper forums.  Rather than after the fact, any 
interested individual could have participated and still can participate in the development of standards and procedures 
by j oining with t he N CWM C onference an d i ts various N TEP S ectors an d Task F orces.  T he s ame i s t rue with 
international standards by joining US National Working Groups dealing with OIML issues. 
 
I have read the article, “Open Letters to NCWM” by Rudi Kolaci that appeared in W&M Magazine’s December 09 
issue.  I respect Rudi, his desire to be open, and his opinions but in this case they are lacking in knowledge. 
 
Rudi suggests the ultimate measure of quality of a specific measuring device is the number of red tags issued by a 
W&M official for it a nd that the marketplace itself will then weed out non-conforming ones.  W hile accepting the 
need for enforcement, he sets aside the lesson learned over time that this level of enforcement alone is insufficient. 
 
Rather than expect each and every field inspector to evaluate a d evice against al l W&M requirements, the NTEP 
system e mploys s pecialists th at p erform t ype e valuations th ereby r elieving t he f ield in spector f rom h aving to  
perform certain specialized evaluations, particularly those requiring a change in environmental conditions that is not 
readily p ossible i n t he field.  T he f ield i nspector m ay t hen co ncentrate o n d etermining t he d evice’s v alidity o f 
measurement on-site and at the environmental condition existing at the moment of testing. 
 
Rudi infers that, when applied to load cells, the NTEP system stifles innovation, new products and new companies 
from developing new products.  When any company wishes to enter a market there are hurdles to overcome.  In the 
case o f measuring d evices t o b e u sed i n l egal metrology, o ne h urdle i s t o gain t he n ecessary a uthorizations t o 
employ a particular device in legal for trade measurements.  This is true for any NTEP kind of device.   
 
The evaluation t ime and cost to ga in authorization might slow the introduction of products with new innovations.  
NTEP i s v ery co nscious o f t he n eed t o n ot s tifle i nnovation.  T he N TEP A dministrative P rocedure s pecifically 
anticipates that the NTEP will encounter features for which test criteria or procedures have not yet been developed.  
To that effect: 

• NIST and P articipating Laboratory r epresentatives ar e t o develop “ ad h oc” cr iteria an d p rocedures as  
expeditiously as possible. 

• these are then submitted to the NTEP Technical Committee for ballot or the convening of a specially called 
meeting d epending o n c omplexity and s ensitivity o f t he material.  T he accep ted material will b e 
immediately introduced into the NCWM process, however 

• pending c ompletion o f th e NCWM p rocess, N TEP will is sue P rovisional Certificates o f C onformance 
based on the material accepted by the Technical Committee. 

 
Rudi correctly identifies that some scales having an NTEP Certificate use non-NTEP load cells.  T hese are scales 
that can be evaluated through temperature in a c hamber.  NTEP offers type evaluation of load cel ls as a  separate 
main c omponent in o rder t o n ot force t he co nstruction o f s pecial ch ambers for t he e valuation o f l arger s cales.  
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Likewise, some scales use non-NTEP A/D converters while NTEP offers type evaluation of others.   T his is not to 
raise barriers to entry but to reduce them. 
 
Rudi s ites an example of innovation being stifled when the load cel l temperature compensation might be effected 
remotely.  Each load cell has differing characteristics that must be determined.  This i s no different than various 
combinations of smart load cell technology.  R egardless of where and how various compensations are performed, 
the scale must meet requirements.  Load cells provide outputs and do not normally indicate.  When one chooses to 
gain a NTEP load cell certificate no matter how the cell is configured it cannot be evaluated without the use of an 
appropriate corresponding readout.  The conditions on which a certificate is based are listed thereon. 
 
I expect that despite attempts to twist things about, wisdom will prevail.  
 
 
JOHN ELENGO 
NCWM Member (Retired) and former measurement industry executive 
 
December 26, 2009 
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 SCALE MANUFACTURERS ASSOCIATION 
 

6724 Lone Oak Blvd.      Naples, FL 34109 
Tel:  239-514-3441   Fax: 239-514-3470 

Web Site: http://www.scalemanufacturers.org 
January 18, 2010 
        
Judy Cardin 
NTEP Chair 
PO Box 8911 
Madison, WI 53708 
 
Dear Judy, 
 
As you know, SMA has been a longtime supporter of the NCWM and NTEP process. 
While we have had some differences on some issues in the past, supporting 
VCAP has never been one of them. 
 
The SMA and our members have supported the need for a VCAP program from the 
first time it appeared on the NCWM/NTEP radar. Our support has not wavered. 
All interested individuals and companies could have participated in the 
development of VCAP and attended the NTEP weighing sector meetings. Some 
chose not to.  
 
It is difficult to understand how a reputable company would not be in favor 
of such a program. Further refinement and development of VCAP is only natural 
but we urge you to not waiver from your commitment to a level playing field 
for all parties. 
 
We’ve all faced the same hurdles in obtaining NTEP Certificates of 
Conformance. A good quality system is necessary to ensure that production 
devices perform like those submitted for NTEP evaluation. Let’s not allow 
those deliberately taking shortcuts circumventing the requirements to weaken 
or eliminate this valuable program. 
 
The time has arrived to level the playing field by removing non-conforming 
load cells and devices from the marketplace. 
 
   

 Very truly yours, 

 
Robert A. Reinfried 
Executive Director 

C: Don Onwiler 
   Jim Truex 
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