p A\ CSA NGV 4.3-2018
= @ y g?t:\up
\'5

Temperature compensation guideline for
compressed natural gas vehicle faeling



https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

Legal Notice for Standards

Canadian Standards Association and CSA America, Inc. (operating as “CSA Group”) develop standards through a consensus standards
development process approved by the Standards Council of Canada and the American National Standards Institute. This process brings
together volunteers representing varied viewpoints and interests to achieve consensus and develop a standard. Although CSA Group
administers the process and establishes rules to promote fairness in achieving consensus, it does not independently test, evaluate, or verify the
content of standards.

Disclaimer and exclusion of liability

This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without limitation,
implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its non-infringement
of any third party’s intellectual property rights. CSA Group does not warrant the accuracy, completeness, or currency of any of the information
published in this document. CSA Group makes no representations or warranties regarding this document’s compliance with any applicable
statute, rule, or regulation.

IN NO EVENT SHALL CSA GROUP, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYEES, DIRTCTORS,
OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES, HOWSOEVER CAUL_. "D,
INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS INTERRUPTION, LOST OR DAM+ SED
DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR A;'Y O .'ER
THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR POSSESSION OR USE OF THIS DOCUMENT, EV'ZN i CSA ¢ 20UP
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES.

In publishing and making this document available, CSA Group is not undertaking to render professional or other services for or »n behalf of any
person or entity or to perform any duty owed by any person or entity to another person or entity. The information in  his document is directed
to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no . 2<oc asibility whatsoever
arising in any way from any and all use of or reliance on the information contained in this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related documents. CS+ Grot p has no power, nor does it
undertake, to enforce compliance with the contents of the standards or other documents it publish s.

Intellectual property rights and ownership

As between CSA Group and the users of this document (whether it be in printed or electrc ic fc ‘m), CSA Group is the owner, or the authorized
licensee, of all works contained herein that are protected by copyright, all trade-marks (excey. ¢ ~~*herwise noted to the contrary), and all
inventions and trade secrets that may be contained in this document, whether or not su..i invei “ions and trade secrets are protected by
patents and applications for patents. Without limitation, the unauthorized use, mcdifice tion, ¢ opying, or disclosure of this document may
violate laws that protect CSA Group’s and/or others’ intellectual property and ¥ 3y g. = risc"'J a right in CSA Group and/or others to seek legal
redress for such use, modification, copying, or disclosure. To the extent permittec. Yy lic »nce or by law, CSA Group reserves all intellectual
property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights. CSA Group shall not be
held responsible for identifying any or all such patent rights. Users ¢ € this standard are expressly advised that determination of the validity of
any such patent rights is entirely their own responsibility.

Authorized use of this document
This document is being provided by CSA Group for<nfori 1a*.on¢ | and non-commercial use only. The user of this document is authorized to do
only the following:

If this document is in electronic form:

e load this document onto a computer for the sc'= | urpose of reviewing it;
e search and browse this document; and

e print this document if it is in PDF fo'ma

Limited copies of this document in prir. or paper form may be distributed only to persons who are authorized by CSA Group to have such
copies, and only if this Legal No*ice < “oeas on each such copy.

In addition, users may not and m. *r_t permit others to

e alter this document i».any way o, emove this Legal Notice from the attached standard;
e sell this document\sithc 't authorization from CSA Group; or

¢ make an electrenic ¢ ny of this document.

If you do not agree wi Y any of the terms and conditions contained in this Legal Notice, you may not load or use this document or make any
copies of the  ontents hereof, and if you do make such copies, you are required to destroy them immediately. Use of this document
cons’ tutc. oL acceptance of the terms and conditions of this Legal Notice.

A

@)=,


https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

Standards Update Service

CSA NGV 4.3-2018
January 2018

Title: Temperature compensation guideline for compressed natural gas vehicle fueling

To register for e-mail notification about any updates to this publication
e go to shop.csa.ca
¢ click on CSA Update Service

The List ID that you will need to register for updates to this publication is 242545
If you require assistance, please e-mail techsupport@csagroup.org or call 4.5747-2233.

Visit CSA Group’s policy on privacy at www.csagroup.org/legal to fir.> uut how we protect your
personal information.


http://shop.csa.ca
mailto:techsupport@csagroup.org
http://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

CSA NGV 4.3-2018

Temperature compensation
guideline for compressed natural
gas vehicle fueling

IGAC

Interprovincial Gas Advisory Cauricil

CSA

=l _ Group

N\

® A trademark of the Can ~.1an Standards Association and CSA America Inc., operating as “CSA Group”

Approved on November 13, 2017 by IGAC
Effective in Canada June 1, 2019
Published in January 2018 by CSA Group
A not-for-profit private sector organization
178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3

To purchase standards and related publications, visit our Online Store at shop.csa.ca
or call toll-free 1-800-463-6727 or 416-747-4044.

ISBN 978-1-4883-0908-3

© 2018 CSA Group

All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.


http://shop.csa.ca
https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

Temperature compensation guideline for compressed natural gas
CSA NGV 4.3-2018 vehicle fueling

Contents

Interprovincial Gas Advisory Council (IGAC) 2
Joint Automotive Technical Committee 4
Technical Committee on Natural Gas Powered Vehicles and Fuelling 7

Technical Subcommittee on NGV 4.3 Standards for Temperature Compensation Devices & Prioritv and
Sequencing for Natural Gas Vehicles 9

Preface 11

1 Scope 12

2 Reference publications 13

3 Definitions and abbreviations 14
4 General 15

5 Temperature compensation guidelines 16

6 Tests 18
6.1 General 18
6.2 Automatic temperature compensation 19

6.3 Valid test 19
6.4 Method of test 19

Annex A (informative) — Applicable vehile‘service pressures 22

Annex B (informative) — Test containe. seicition considerations (see Clause 6.3) 23
Annex C (informative) — Gas comoos tiot. variability impacts (see Clause 4) 24
Annex D (informative) — Vehic'c mari.facturer’s guidance examples 29

January 2018 © 2018 CSA Group 1


https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

CSA NGV 4.3-2018

Temperature compensation guideline for compressed natural gas

vehicle fueling

Interprovincial Gas Advisory Council

(IGAC)

J.R. Marshall
M.E. Davidson
J. Renaud

A. Ali

D.A. Balcha
R. Brousseau

P. Christensen

P. Fowler

Z.). Fraczkowsk:

C. Gray

".N. Hird

January 2018

Technical Standards & Safety Authority (TSSA),
Toronto, Ontario
Category: Regulatory Authority

Province of New Brunswick Dept of Public Safety,

Fredericton, New Brunswick
Category: Regulatory Authority

Régie du batiment du Québec,
Montréal, Québec
Category: Regulatory Authority

SaskPower,
Regina, Saskatchewan
Category: Regulatory Authority

Manitoba, Office of the Fire Cxmiissicner,
Winnipeg, Manitoba

Régie du Batiment du Québec,
Montréal, Québec

Yukon Gnaverr.ert Community Services,
Whitehorso. Yu'“on
Category Reculatory Authority

Deyt ot Labour and Advanced Education,
Dartmouth, Nova Scotia
Category: Regulatory Authority

Technical Standards & Safety Authority (TSSA),
Toronto, Ontario

Standards Council of Canada (SCC),
Ottawa, Ontario

SaskPower,
Regina, Saskatchewan

© 2018 CSA Group

Chair

Vice-Chair

Vce-Chair

Non-Voting

Non-Voting

Non-Voting

Non-Voting

Non-Voting


https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

CSA NGV 4.3-2018

Temperature compensation guideline for compressed natural gas

vehicle fueling

J. Jachniak

S.C. Manning

R. McRae

A. Peters

B.W. Reid

A. Simard

G. Tremblett

C. Valliere

M.A. Wani

B. Wyatt

January 2018

ENEFEN Energy Efficiency Engineering Ltd.,
Leduc, Alberta

Alberta Municipal Affairs Safety Services,
Edmonton, Alberta
Category: Regulatory Authority

Government of the NWT Public Works & Services,
Yellowknife, Northwest Territories
Category: Regulatory Authority

Manitoba, Office of the Fire Commissioner,
Winnipeg, Manitoba
Category: Regulatory Authority

Department of Environment, Energy and Forestry,
Charlottetown, Prince Edward Island
Category: Regulatory Authority

Gov’t of the Northwest Territories Pub.'c Norks &
Services,
Inuvik, Northwest Territories

Service NL, Newfoundland “« Labrcdor,
St. John's, Newfoundland ar.d L-.brador
Category: Regulatory Authority

Alberta Municinai A fairs Safety Services,
Edmonten, A brrta

Goveri.ment of Nunavut Dept of Community &
Gcvernment Svcs,

‘ga it Nunavut

Tategory: Regulatory Authority

Technical Safety BC,
Kelowna, British Columbia
Category: Regulatory Authority

© 2018 CSA Group

Non-Voting

Non-Voting

Non-Voting


https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

Temperature compensation guideline for compressed natural gas
CSA NGV 4.3-2018 vehicle fueling

Joint Automotive Technical Committee

J.F. Jordan Agility Fuel Systems, Vice-Chair
Cook, Minnesota, USA
Category: User Interest

J. Birdsall Toyota Motor Engineering & Manufacturing
North America,
Gardena, California, USA
Category: User Interest

D. Bowerson NGVAmerica,
Washington, DC, USA
Category: General Interest

R. Boyd Boyd Hydrogen LLC,
Oakland, California, USA
Category: General Interest

R.A. Cameron General Motors of Canada,
Oshawa, Ontario
Category: User Interest

J.P. Cohen Air Products and Chemicals 1i.<.,
Allentown, Pennsylvania, USA
Category: Gas Suprlie -

J. Eihusen Hexagon'Linc=in Inc., Non-Voting
Lincoln, Ne.raska, USA

E. Girouard Er..cura Gas Development Inc.,
Gue.2'i, Ontario
Category: Producer Interest

B.P. Grote Swagelok Company,
Solon, Ohio, USA
Category: Producer Interest

A. Horris Air Liquide,
Houston, Texas, USA
Category: Gas Supplier

P. Horacek Powertech Labs Inc.,
Surrey, British Columbia
Category: General Interest

January 2018 © 2018 CSA Group 4


https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

CSA NGV 4.3-2018

Temperature compensation guideline for compressed natural gas

vehicle fueling

S. Johnston

S. Katz

M. Leavitt

N.L. Newhouse

D. Patel

S. Quong

A. Ryan

D. Stumpfl

M. Ursan

M. Veenstra

T.A. Williams

L.2. Willmore

January 2018

Ann Arbor, Michigan, USA

S. Katz and Associates Inc.,
North Vancouver, British Columbia
Category: General Interest

Quantum Fuel Systems LLC,
Lake Forest, California, USA
Category: Producer Interest

Hexagon Lincoln Inc.,
Lincoln, Nebraska, USA
Category: Producer Interest

Kraus Global Ltd.,
Winnipeg, Manitoba
Category: Producer Interest

Quong & Associates, Inc.,
San Francisco, California, USA
Category: General Interest

Toyota Motor Engineering & Mandfacturing
North America,
Gardena, California, USA

InsightFuel,
Twinsburg, Cnir, USA
Category: Procuccr Interest

Buine 2y, british Columbia

Fcrd Motor Company,
Dearborn, Michigan, USA
Category: User Interest

American Gas Association Inc.,
Washington, DC, USA
Category: Gas Supplier

Southern California Gas Company,
Los Angeles, California, USA
Category: Gas Supplier

© 2018 CSA Group

Non-Voting

Non-Voting

Non-Voting


https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

Temperature compensation guideline for compressed natural gas
CSA NGV 4.3-2018 vehicle fueling

J. Cairns CSA Group, Project Manager
Cleveland, Ohio, USA

January 2018 © 2018 CSA Group 6


https://www.stdhive.com/standards/csa-ngv-43-2018-pdf/

Temperature compensation guideline for compressed natural gas
CSA NGV 4.3-2018 vehicle fueling

Technical Committee on Natural Gas
Powered Vehicles and Fuelling

M.A. Tremayne Enbridge Gas Distribution, Chair
Toronto, Ontario
Category: User Interest

D. Davis Transport Canada,
Ottawa, Ontario
Category: Regulatory Authority

D. Ducasse Gaz Métro,
Montréal, Québec
Category: User Interest

V. Fe FortisBC Energy Inc. (FEI),
Surrey, British Columbia
Category: Producer Interest

B. Gillis Technical Standards & Safety Authority (TSSA),
Toronto, Ontario
Category: Regulatory Authority

A. Hoskin Natural Resources Canada, Non-Voting
Ottawa, Ontario

J.F. Jordan Agility Fuel Systems,
Cook, Minnesota, USA
Category: Producer Interest

S. Katz S. Katz and Associates Inc.,
North Vancouver, British Columbia
Category: General Interest

S. Kay Union Gas Limited,
Chatham, Ontario
Category: User Interest

S. Lajoie Gaz Métro, Non-Voting
Montréal, Québec

W.C. LaRose Edmonton, Alberta
Category: General Interest

January 2018 © 2018 CSA Group 7



Temperature compensation guideline for compressed natural gas
CSA NGV 4.3-2018 vehicle fueling

G. Lengle FortisBC Energy Inc. (FEIl), Non-Voting
Surrey, British Columbia

D. Patel Kraus Global Ltd.,
Winnipeg, Manitoba
Category: Producer Interest

R.G. Smith Change Energy Services,
Oakville, Ontario
Category: General Interest

B. Wyatt Technical Safety BC,
Kelowna, British Columbia
Category: Regulatory Authority

J. Cairns CSA Group, Project Manager
Cleveland, Ohio, USA

January 2018 © 2018 CSA Group 8



CSA NGV 4.3-2018

Temperature compensation guideline for compressed natural gas

vehicle fueling

Technical Subcommittee on NGV 4.3
Standards for Temperature Compensation
Devices & Priority and Sequencing for
Natural Gas Vehicles

D. Patel

R. Adams

D. Bowerson

R. Boyd

G. Chirdon

J.P. Cohen

D. Ding

J. Eihusen

D. Goldin

C.T. Guichard Jr.

C. Hoyt

A. Lawson

January 2018

Kraus Global Ltd.,
Winnipeg, Manitoba

Marathon Technical Services,
Heidelberg, Ontario

NGVAmerica,
Washington, DC, USA

Boyd Hydrogen LLC,
Oakland, California, USA

CSA Group,
Charlotte, North Carolina, USA

Air Products and Chemicals Inc.,
Allentown, Pennsylvania, USA

Clean Energy,
Newport Beach, California, USA

Hexagon Lincoln Inc.,
Lincoln, Nebraska, USA

NGV Global,
La Lucila, Argentina

New Gas Industries, LLC,
New Orleans, Louisiana, USA

Trillium CNG,
Salt Lake City, Utah, USA

NGV Global/CNGVA,
Burlington, Ontario

© 2018 CSA Group

Chair

Technical Advisor



CSA NGV 4.3-2018

Temperature compensation guideline for compressed natural gas
vehicle fueling

A. Lindsay

G. Meadows

l. Patterson

J. Taylor

K. Teslovich

M. Veenstra

P. Wager

E. Wolff-Klammer

S. Marxen

January 2018

Gas Technology Institute,
Des Plaines, lllinois, USA

IMPCO Technologies Canada Inc.,
Kitchener, Ontario

NGV Technologies Inc.,
Calgary, Alberta

Pura Energy Inc.,
Winnipeg, Manitoba

CNG One Source, Inc.,
Franklin, Pennsylvania, USA

Ford Motor Company,
Dearborn, Michigan, USA

Alberta Municipal Affairs Safety Services,
Calgary, Alberta

UL LLC,
Northbrook, lllinois, USA

CSA Group,
Cleveland, Ohio, USA

© 2018 CSA Group

Project Manager

10



Temperature compensation guideline for compressed natural gas
CSA NGV 4.3-2018 vehicle fueling

Preface

This is the first edition of CSA NGV 4.3, Temperature compensation guideline for compressed natural gas
vehicle fueling.

This Standard was prepared by the NGV 4.3 Technical Subcommittee on Standards for Temperature
Compensation Devices & Priority and Sequencing for Natural Gas Vehicles, under the jurisdiction of the
Automotive Technical Committee and the JB112 Natural Gas Powered Vehicles and Fueling Technical
Committee and has been formally approved by the Technical Committees, and the Interprovincial Gas
Advisory Council.

Notes:

1)  Use of the singular does not exclude the plural (and vice versa) when the sense allows.

2)  This Standard contains Sl (Metric) units corresponding to the yard/pound quantities, the purpose being to
allow the standard to be used in SI (Metric) units. (IEEE/ASTM SI 10, American National Standard for Metric
Practice, or ISO 80000-1:2009, Quantities and units — Part 1: General, is used as a guide in making metric
conversion from yard/pound quantities.) If a value for a measurement and a corresponding value in other
units are stated, the first stated value is to be regarded as the requirement. The given corresponding value
may be approximate. If a value for a measurement and a corresponding value in other units are both
specified as a quoted marking requirement, the first stated unit, or both, are to be provided.

3) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it
remains the responsibility of the users of the Standard to judge its suitability for their particular purpose.

4)  This Standard was developed by consensus, which is defined by CSA Policy governing standardization — Code
of good practice for standardization as “substantial agreement. Consensus implies much more than a simple
majority, but not necessarily unanimity”. It is consistent with this definition that a member may be included in
the Technical Committee list and yet not be in full agreement with all clauses of this Standard.

5) To submit a request for interpretation of this Standard, please send the following information to
inquiries@csagroup.org and include “Request for interpretation” in the subject line:

a) define the problem, making reference to the specific clause, and, where appropriate, include an
illustrative sketch;

b)  provide an explanation of circumstances surrounding the actual field condition; and

c)  where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the
issue.

Committee interpretations are processed in accordance with the CSA Directives and guidelines governing

standardization and are available on the Current Standards Activities page at standardsactivities.csa.ca.

6) This Standard is subject to review within five years from the date of publication. Suggestions for its
improvement will be referred to the appropriate committee. To submit a proposal for change, please send the
following information to inquiries@csagroup.org and include “Proposal for change” in the subject line:

a) Standard designation (number);

b) relevant clause, table, and/or figure number;
c)  wording of the proposed change; and

d) rationale for the change.
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1 Scope

1.1

This Standard details the performance requirements for temperature compensation control used to
prevent compressed natural gas (CNG) dispensing systems from exceeding a safe fill level of vehicle fuel
storage container(s). This Standard contains safety performance guidelines for compressed natural gas
fueling dispenser temperature compensation systems. It applies to field evaluation of existing
dispensing systems designed primarily to allow for full fill and to avoid over-pressurization of vehicle
fuel storage containers under operating temperature conditions as specified in this Standard.

This Standard applies to CNG fueling of vehicle containers with service pressures of P30 [20 700 kPa
(3,000 psi)], P30HD [20 700 kPa (3,000 psi)], P36 [24 800 kPa (3,600 psi)], and P36HD [24 800 kPa
(3,600 psi)]. P30HD and P36HD are designations used in accordance with CSA/ANSI NGV 1, and
throughout the document the use of P30 and P36 are also applicable to P30HD and P36HD, respectively
(see Annex A regarding applicable vehicle service pressures). This guidance does not apply to onboard
vehicle temperature compensation systems or components.

This Standard is applicable to the dispensing of only natural gas that meets quality and
interchangeability specifications contained in U.S. Federal Energy Regulatory Commission (FERC)-
approved gas tariffs.

1.2

All dimensions used in this Standard are in metric units [International System of Units (Sl)], unless
otherwise specified. If a value for a measurement, as given in this Standard, is followed by an equivalent
value in other units, the first stated is to be regarded as the specification.

If a value for a measurement and a corresponding value in other units are both specified as a quoted
marking requirement, either the first stated unit, or both, are to be provided.

1.3

All references to pressure throughout this document are to be considered gauge pressures unless
otherwise specified.

1.4

The requirements of this Standard are not intended to constrain innovation. When considering fuel
compositions, controls, materials, designs, or constructions not specifically dealt with in this Standard,
these alternatives are to be evaluated as to their ability to yield levels of safety and performance
equivalent to or better than those prescribed by this Standard.
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1.5

In the case of conflict between this Standard and Federal, Provincial, State, or Local requirements, the
governmental requirements take precedence.

1.6

In this Standard, “shall” is used to express a requirement, i.e., a provision that the user is obliged to
satisfy in order to comply with the standard; “should” is used to express a recommendation or that
which is advised but not required; and “may” is used to express an option or that which is permissible
within the limits of the Standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as
requirements.

Annexes are designated normative (mandatory) or informative (non-mandatory) to define their
application.

2 Reference publications

This Standard refers to the following publications, and where such reference is made, it shall be to the
edition listed below, including all amendments published thereto.

CSA Group

B51-2014
Boiler, pressure vessel, and pressure piping code

B108-2014
Compressed natural gas fueling station installation code

NGV 1-2017
Compressed natural gas vehicle (NGV) fueling connection devices

CSA/ANSI NGV 2-2016
Compressed Natural Gas Vehicle Fuel Containers

NFPA (National Fire Protection Association)

NFPA 52-2016
Vehicular Natural Gas Fuel Systems Code

NIST (National Institute of Standards and Technology)

REFPROP
Reference Fluid Thermodynamic and Transport Properties Version 9.1
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