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Canadian Standards Association (operating as “CSA Group”), under
whose auspices this National Standard has been produced, was
chartered in 1919 and accredited by the Standards Council of
Canada to the National Standards system in 1973. It is a not-for-
profit, nonstatutory, voluntary membership association engaged in
standards development and certification activities.

CSA Group standards reflect a national consensus of producers and
users — including manufacturers, consumers, retailers, unions and
professional organizations, and governmental agencies. The
standards are used widely by industry and commerce and often
adopted by municipal, provincial, and federal governments in their
regulations, particularly in the fields of health, safety, building and
construction, and the environment.

More than 10 000 members indicate their support for CSA Group’s
standards development by volunteering their time and skills to
Committee work.

CSA Group offers certification and testing services in support of and
as an extension to its standards development activities. To ensure
the integrity of its certification process, CSA Group regularly and
continually audits and inspects products that bear the

CSA Group Mark.

In addition to its head office and laboratory complex in Toronto, CSA
Group has regional branch offices in major centres across Canada
and inspection and testing agencies in fourteen countries. Since
1919, CSA Group has developed the necessary expertise to meet its
corporate mission: CSA Group is an independent service
organization whose mission is to provide an open and effective
forum for activities facilitating the exchange of goods and services
through the use of standards, certification and related services to
meet national and international needs.

For further information on CSA Group services, write to
CSA Group

178 Rexdale Boulevard

Toronto, Ontario, MOW 1R3

Canada

CSA
GROUP™

A National Standard of Canada is a standard developed by a
Standards Council of Canada (SCC) accredited Standards
Development Organization, in compliance with requirements and
guidance set out by SCC. More information on National Standards of
Canada can be found at www.scc.ca.

SCC is a Crown corporation within the portfolio of Innovation,
Science and Economic Development (ISED) Canada. With the goal of
enhancing Canada's economic competitiveness and social well-
being, SCC leads and facilitates the development and use of national
and international standards. SCC also coordinates Canadian
participation in standards development, and identifies strategies to
advance Canadian standardization efforts.

Accreditation services are provided by SCC to various custom. *s,
including product certifiers, testing laboratories, and stanc. >rds
development organizations. A list of SCC programs and accre.'ited
bodies is publicly available at www.scc.ca.

Standards Council of Canada
600-55 Metcalfe Street
Ottawa, Ontario, K1P 6L5
Canada

SCC ¥ CCN

Ccite Norme Nationale du Canada n’est disponible qu’en anglais.

Although the intende<"nrimary ap, lication of this Standard is stated in its Scope, it is important to note that it remains the responsibility of
the users to judge its suitability for their particular purpose.
®A trademark of the Canadian Standards Association, operating as “CSA Group”
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The American National Standards Institute (ANSI), Inc.
is the nationally recognized coordinator of voluntary
standards development in the United States through
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commerce, organized labor and consumer interests,
establish and improve the some 10 000 nationa!
consensus standards currently approved as Arerican
National Standards.

ANSI provides that the interests of the publiciray
have appropriate participation and ref. -ese. tati.a in
standardization activity, and cooperates . ‘ith
departments and agencies of U.S. Faderal, state and
local governments in achieving com atibility between
government codes and standa:ds ai.> the voluntary
standards of industry and comm. rce.

ANSI represents the inte==sts ~f “he United States in
international nontreat, orgc aizations such as the
International Organizatio. 7or Standardization (I1SO)
and the Interiiatic nal Electrotechnical Commission
(IEC). The Institu < 1iwaintains close ties with regional
organizatio/ s such as the Pacific Area Standards
Congrese (P, SC) and the Pan American Standards
Comn.'ssic > (COPANT). As such, ANSI coordinates the
activities involved in the U.S. participation in these
grups;

ANSi approval of standards is intended to verify that
the principles of openness and due process have been
followed in the approval procedure and that a
consensus of those directly and materially affected by
the standards has been achieved. ANSI coordination is
intended to assist the voluntary system to ensure that
national standards needs are identified and met with a
set of standards that are without conflict or
unnecessary duplication in their requirements.

Responsibility of approving American standards rests
with the

American National Standards Institute, Inc.

25 West 43rd Street, Fourth floor

New York, NY 10036


https://www.stdhive.com/standards/csa-ansi-ngv-4322-pdf/

National Standard of Canada
American National Standard

CSA/ANSI NGV 4.3:22

Temperature compensation for
compressed natural gas vehicle
fuelling

CSA AN
croup 1GAG

Interprovincial
Jas Advisory Council

®A trademark of the Canadian Standards Associac'on
and CSA America Standards Inc., operating as “CSA Gro.n”

Q pmerican Natio,,a/ S
%,

o
&
L

American National
Standards Institute, Inc.

Approved on August 25, 2022 by ANSI
Approved on August 15, 2022 by IGAC
Published in September 2022 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 www.csagroup.org/store/
or call toll-free 1-800-463-6727 or 416-747-4044.

ICS 75.200
ISBN 978-1-4883-4484-8

© 2022 CSA America Standards Inc./© 2022 Canadian Standards Association
All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.


https://www.csagroup.org/store/
https://www.stdhive.com/standards/csa-ansi-ngv-4322-pdf/

CSA/ANSI NGV 4.3:22 Temperature compensation for compressed natural gas vehicle fuelling

Contents

Interprovincial/Territorial Gas Advisory Council 3
Technical Committee on Natural Gas Transportation 5

Subcommittee on Temperature Compensation Devices and Priority and Sequencing Equipment for
Natural Gas Vehicles 8

Preface 10

1 Scope 12

1.1 Inclusions 12

1.2 Pressure references 12

1.3 Quality and innovation 12
1.4 Precedence 13
1.5 Terminology 13
1.6 Units of measurement 13

2 Reference publications 13
3 Definitions 14

4 General 15
4.1 Temperature compensation — Theory 15
4.2 Temperatures effect on pressure 16

5 Temperature compensation requirements . .6
5.1 Settled pressure 16

5.2 Fail safe operation 16

53 Natural gas dispensing 16

5.3.1 Quality 16

5.3.2 Composition 17

5.4 Maximum temperatui= 17

5.5 Target pressure .'7

6 Tests 21

6.1 General .21

6.2 Auiomctic temperature compensation 21

6.3 Valid vast - 21

6.4 N'ethod of test 21

6.4.C Tectsystem 21

6.2  Tes condition considerations 23

245 Method 1 — Stable temperature method 23

6.4.%  Method 2 — Ambient temperature equilibrium method 23

7 Automatic temperature compensation for newly manufacturer dispensing systems 24

7.1 Test system with a single test container 24
7.2 Test system with multiple test containers 25
September 2022 © 2022 CSA America Standards Inc./ 1

© 2022 Canadian Standards Association


https://www.stdhive.com/standards/csa-ansi-ngv-4322-pdf/

CSA/ANSI NGV 4.3:22 Temperature compensation for compressed natural gas vehicle fuelling

7.3 Method 3 — Physical test using stable temperature method 26

8 Physical and simulated testing for newly manufactured dispensing systems 29
8.1 Method 4 — Physical testing method 29
8.2 Method 4 — Simulated testing method 31

Annex A (informative) — Applicable vehicle service pressures 33

Annex B (informative) — Test container selection considerations (see Clauses 6.3 and 6.4) 34
Annex C (informative) — Gas composition variability impacts (see Clause 4) 35

Annex D (informative) — Vehicle manufacturer’s guidance examples 40

September 2022 © 2022 CSA America Standards Inc./ 2
© 2022 Canadian Standards Association


https://www.stdhive.com/standards/csa-ansi-ngv-4322-pdf/

CSA/ANSI NGV 4.3:22 Temperature compensation for compressed natural gas vehicle fuelling

Interprovincial/Territorial Gas Advisory
Council

S. C. Manning Alberta Municipal Affairs, Safety Services, Chair
Edmonton, Alberta, Canada
Category: Regulatory Authority

D. A. Balcha Manitoba Office of the Fire Commissioner, Vice-Chair
Winnipeg, Manitoba, Canada
Category: Regulatory Authority

P. Fowler Nova Scotia Department of Labour, Skills and Vice-Chuir
Immigration,
Dartmouth, Nova Scotia, Canada
Category: Regulatory Authority

N. Armstrong Manitoba Office of the Fire Commissioner, Alternate
Inspections and Technical Services,
Winnipeg, Manitoba, Canada

D. Brockerville Government of Newfoundland ¢nd @ abrador/Service
NL,
St. John’s, Newfoundland a\ d L: brador, Canada
Category: Regulatory Authority

M. E. Davidson New Brunswick Lenartment of Justice and Public
Safety,
Frederictcn, I\>w Brunswick, Canada
Category: Re 2ulatory Authority

S. Friedt Telnizal Safety Authority of Saskatchewan (TSASK),
“askatoon, Saskatchewan, Canada
Cutegory: Regulatory Authority

B. Hamou L’Ha¢' Régie du batiment du Québec, Alternate
Montréal, Québec, Canada

S. houer Yukon Government,
Whitehorse, Yukon, Canada
Category: Regulatory Authority

G. Highfield Technical Standards & Safety Authority (TSSA),
Toronto, Ontario, Canada
Category: Regulatory Authority

September 2022 © 2022 CSA America Standards Inc./ 3
© 2022 Canadian Standards Association


https://www.stdhive.com/standards/csa-ansi-ngv-4322-pdf/

CSA/ANSI NGV 4.3:22

Temperature compensation for compressed natural gas vehicle fuelling

D. N. Hird

T. Holley

J. Lackey

J. Lalande

M. LeBlanc

M. Mailman

J. Renaud

S. Sadeghi

S. R. Townsend

C. R. Valliere

M. A. Wai

b. Zinn

September 2022

Technical Safety Authority of Saskatchewan (TSASK),

Regina, Saskatchewan, Canada

Nova Scotia Department of Labour, Skills and
Immigration,
Dartmouth, Nova Scotia, Canada

Technical Safety BC,
Victoria, British Columbia, Canada
Category: Regulatory Authority

Health Canada,
Ottawa, Ontario, Canada
Category: Regulatory Authority

New Brunswick Department of Justice and Public

Safety,
Grand Falls, New Brunswick, Canada

Government of the Northwest Territorics
Yellowknife, Northwest Territories, Zanaac
Category: Regulatory Authority

Régie du batiment du Quét =c,
Montréal, Québec, Canada
Category: Regulatory Authority

Technical Sta-ia. rds & Safety Authority (TSSA),
Toronto, Ont. 10, Canada

Gorcinmieat of Prince Edward Island,
Ckariot:etown, Prince Edward Island, Canada
Categyory: Regulatory Authority

Government of Alberta, Municipal Affairs,
Edmonton, Alberta, Canada

Nunavut Department of Community and
Government Services,

Igaluit, Nunavut, Canada

Category: Regulatory Authority

Technical Safety BC,

Vancouver, British Columbia, Canada

© 2022 CSA America Standards Inc./
© 2022 Canadian Standards Association

Alternate

Alternate

Alte rnate

Alternate

Alternate

Alternate


https://www.stdhive.com/standards/csa-ansi-ngv-4322-pdf/

CSA/ANSI NGV 4.3:22

Temperature compensation for compressed natural gas vehicle fuelling

Technical Committee on Natural Gas
Transportation

J. F. Jordan

G. Meadows

G. Barker

J. P. Cohen

M. Conrad

J. E. Eihusen

V. Fe

E. Girouard

D. Goldin

M. Gust

P. Horacek

September 2022

Hexagon Agility,
Cook, Minnesota, USA
Category: User Interest

Westport Fuel Systems Canada Inc.,
Cambridge, Ontario, Canada
Category: Producer Interest

ANGI Energy Systemes,
Janesville, Wisconsin, USA

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

Ford Motor Company,
Dearborn, Michigan, USA

Hexagon Lincoln Inc.,
Lincoln, Nebraska, USA

FortisBC Energy Inc (FEI),
Surrey, British Columbia, Canada
Category: Gas Supplier

Emcara Gas Development Inc.,
Guelph, Ontario, Canada
Category: Producer Interest

Global Gas Mobility,
La Lucila, Argentina
Category: General Interest

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

Powertech Labs Inc.,
Surrey, British Columbia, Canada
Category: Producer Interest

© 2022 CSA America Standards Inc./
© 2022 Canadian Standards Association

Chair

Vice-Chair

Non-voting

Non-voting

Non-voting

Non-voting



CSA/ANSI NGV 4.3:22 Temperature compensation for compressed natural gas vehicle fuelling

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

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

C. Kroeker NW Natural Gas,
Portland, Oregon, USA
Category: Gas Supplier

S. Lajoie Energir,
Montréal, Québec, Canada
Category: Gas Supplier

P. Lam Quantum Fuel Systems LLC, Non-voting
Irvine, California, USA

A. Lanier Papageorge Southern Company Gas,
Atlanta, Georgia, USA
Category: Gas Supplier

ol

. Milligan Technical Safety BC,
Victoria, British Columbia, Canada
Category: General Interest

N. L. Newhouse Hexagon Lincoln Inc.,
Lincoln, Nebraska, USA
Category: Producer Interest

O

. Niemiec Swagelok,
Solon, Ohio, USA
Category: Producer Interest

A. Nurgel Technical Standards and Safety Authority (TSSA),
Toronto, Ontario, Canada
Category: General Interest

D. Patel ANGI Energy Systems,
Janesville, Wisconsin, USA
Category: Producer Interest

D. Rea Quantum Fuel Systems LLC, Non-voting
Irvine, California, USA

September 2022 © 2022 CSA America Standards Inc./ 6
© 2022 Canadian Standards Association



CSA/ANSI NGV 4.3:22

Temperature compensation for compressed natural gas vehicle fuelling

A. Sadiku

P. Sandsted

R. Service

G. R. Smith

M. A. Tremayne

C. R. Valliere

M. Veenstra

C. Webster

C. Wertz

T. A. Williams

J. Cairns

September 2022

Natural Resources Canada,
Ottawa, Ontario, Canada

NGVAmerica,
Washington, DC, USA

Enbridge Gas Distribution,
Toronto, Ontario, Canada
Category: Gas Supplier

Change Energy Services Inc.,
Oakville, Ontario, Canada
Category: General Interest

ComTech Energy,
Milton, Ontario, Canada
Category: Producer Interest

Government of Alberta, Municipal Affairs,
Edmonton, Alberta, Canada
Category: General Interest

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

Testnet Canada Inc.,
Langley, British Columbia, Canada
Category: General Interest

Waste Management,
Houston, Texas, USA
Category: User Interest

Natural Gas Direct, LLC,
Arlington, Virginia, USA
Category: User Interest

CSA Group,
Cleveland, Ohio, USA

© 2022 CSA America Standards Inc./
© 2022 Canadian Standards Association

Non-voting

Non-voting

Project Manager



CSA/ANSI NGV 4.3:22

Temperature compensation for compressed natural gas vehicle fuelling

Subcommittee on Temperature

Compensation Devices and Priority and
Sequencing Equipment for Natural Gas

Vehicles

D. Patel

T. Barnes

G. Barker

R. Boyd

J. P. Cohen

M. Conrad

D. Ding

J. E. Eihusen

D. Goldin

M. Greisel

C. T. Guichard Jr.

C. Hoyt

September 2022

ANGI Energy Systems,
Janesville, Wisconsin, USA

Gas Technology Institute,
Des Plaines, lllinois, USA

ANGI Energy Systems,
Janesville, Wisconsin, USA

Boyd Hydrogen, LLC,
Spring Lake Heights, New Jersey, USA

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

Ford Motor Company,
Dearborn, Michigan, USA

Clean Energy,
Newport Beach, California, USA

Hexagon Lincoln Inc.,
Lincoln, Nebraska, USA

Global Gas Mobility,
La Lucila, Argentina

Wenger Engineering GmbH,
Stotten am Auerberg, Bavaria, Germany

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

Trillium CNG,
Salt Lake City, Utah, USA

© 2022 CSA America Standards Inc./
© 2022 Canadian Standards Association

Chair

Vice-Chair



CSA/ANSI NGV 4.3:22

Temperature compensation for compressed natural gas vehicle fuelling

J. Jordan

l. Patterson

P. Sandsted

J. Stair

J. Taylor

M. Veenstra

S. Wijaya

A. Willfort

E. Wolff-Klammer

M. Duda

September 2022

Hexagon Agility,
Cook, Minnesota, USA

NGV Technologies Inc.,
Calgary, Alberta, Canada

NGVAmerica,
Washington, DC, USA

Gas Technology Institute,
Des Plaines, lllinois, USA

Aveum Inc.,
Winnipeg, Manitoba, Canada

Ford Motor Company,
Dearborn, Michigan, USA

Intertek Testing Services NA Ltd.,
Coquitlam, British Columbia, Canada

WEH Technologies Inc.,
Katy, Texas, USA

UL LLC,
Northbrook, lllinois, USA

CSA Group,
Cleveland, Ohio, USA

© 2022 CSA America Standards Inc./
© 2022 Canadian Standards Association

Project Manager



CSA/ANSI NGV 4.3:22 Temperature compensation for compressed natural gas vehicle fuelling

Preface

This is the second edition of CSA/ANSI NGV 4.3, Temperature compensation for compressed natural gas
vehicle fuelling. It supersedes the previous edition, published in 2018 under the title Temperature
compensation guideline for compressed natural gas vehicle fueling.

This Standard is based on proven engineering principles, research, and the combined expertise of gas
utilities, manufacturers, users, and others having specialized experience.

The major changes to this edition include the following:

a) this Standard may now be used for conformity assessment;

b) newly manufactured dispensing systems are now included in the scope; and

c¢) physical and simulation testing requirements have been added for newly manufactured dispensing
systems through gas temperature versus settled gas pressure verification test methods.

CSA Group acknowledges that the development of this Standard was made possible, in part, by the
financial support of Natural Resources Canada.

This Standard is considered suitable for use for conformity assessment within the stated scope of the
Standard.

This Standard was prepared by the Subcommittee on Temperature Compensation Devices and Priority
and Sequencing Equipment for Natural Gas Vehicles, under the jurisdiction of the Technical Committee
on Natural Gas Transportation and the Strategic Steering Committee on Transportation, and has been

formally approved by the Technical Committee and the Interprovincial/Territorial Gas Advisory Council.

This Standard has been developed in compliance with Standards Council of Canada requirements for
National Standards of Canada. It has been published as a National Standard of Canada by CSA Group.

This Standard has been approved by the American National Standards Institute (ANSI) as an American
National Standard.

Interpretations: The Strategic Steering Committee on Transportation has provided the following
direction for the interpretation of Standards under its jurisdiction: “The literal text shall be used in
judging compliance of products with the safety requirements of this Standard. When the literal text
cannot be applied to the product, such as for new materials or construction, and when a relevant CSA
committee interpretation has not already been published, CSA Group’s procedures for interpretation
shall be followed to determine the intended safety principle.”

Notes:

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

2) 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.

3)  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.

4)  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
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