ANSI NGV 3.1-2014

CSA (reaffirmed 2019) o

™ CSA 12.3-2014

s p GROUP (reaffirmed 2019)

Fuel system components for compressed
natural gas powered vehicles



https://www.stdhive.com/standards/csa-123-2014ansi-ngv-31-2014-r2019-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.

CSA
GROUP”


https://www.stdhive.com/standards/csa-123-2014ansi-ngv-31-2014-r2019-pdf/

Standards Update Service

ANSI NGV 3.1-2014 « CSA 12.3-2014
March 2014

Title: Fuel system components for compressed natural gas powered vehicles

To register for e-mail notification about any updates to this publication
e go to store.csagroup.org
¢ click on CSA Update Service

The List ID that you will need to register for updates to this publication is 2822827
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://store.csagroup.org
mailto:techsupport@csagroup.org
http://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-123-2014ansi-ngv-31-2014-r2019-pdf/

CSA Group

The 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.

Individuals, companies, and associations across
Canada indicate their support for CSA Groups
standards development by volunteering their time and
skills to Committee work and supporting CSA Groups
objectives through sustaining memberships. The more
than 7000 committee volunteers and the 2000
sustaining memberships together form CSA Groups
total membership from which its Directors are chosen.
Sustaining memberships represent a major source of
income for CSA Groups standards development
activities.

CSA Group offers certification and testing services in
support of and as an extension to its standards
development activities. To ensure the integricy f .
certification process, CSA Group regulaiiy ar.”
continually audits and inspects products ti.at bear the
CSA Group Mark.

In addition to its head office and !z%orat- ry complex
in Toronto, CSA Group has regio 2’ oranch offices in
major centres across Canadz and \..cpection and
testing agencies in eight c=tntias. Since 1919, CSA
Group has developed ti'» ned 2ssary expertise to meet
its corporate mission: CSA =.oup is an independent
service organizatis,. whose r.ission is to provide an
open and effecti e foi um for activities facilitating the
exchange of gunds and services through the use of
standards. certification and related services to meet
national ai d international needs.

vor further information on CSA Group services, write
to

CSA Group

178 Rexdale Boulevard, Toronto, Ontario,

Canada M9W 1R3

American National Standards
Institute

The American National Standards Institute (ANSI), Inc.
is the nationally recognized coordinator of voluntary
standards development in the United States through
which voluntary organizations, representing virtually
every technical discipline and every facet of trade and
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-123-2014ansi-ngv-31-2014-r2019-pdf/

ANSI NGV 3.1-2014 o CSA 12.3-2014

Fuel system components for
compressed natural gas powered
vehicles

o pmerican Natio”a/s[
o
&

K

'AC

Interp.viicial Gas Advisory Council
American National Standards Institute, Inc.

’. CSA
v/ GROUP”
\/

® A trademark of the ¢ “nadian Standards Association and CSA America Inc., operating as “CSA Group”

7/

Approved on February 25, 2014 by ANSI
Approved on February 27, 2014 by IGAC
Effective in Canada October 1, 2015
Published in March 2014 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 store.csagroup.org
or call toll-free 1-800-463-6727 or 416-747-4044.

ISBN 978-1-77139-433-8

© 2014 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.


http://store.csagroup.org
https://www.stdhive.com/standards/csa-123-2014ansi-ngv-31-2014-r2019-pdf/

ANSI NGV 3.1-2014 ¢ CSA 12.3-2014 Fuel system components for compressed natural gas powered vehicles

Contents

Joint Automotive Technical Committee 7
Technical Committee on Natural Gas Powered Vehicles and Fuelling 9

NGV 3/HGV 3 Technical Subcommittee on Standards for Fuel System Components for Compressed
Natural Gas and Hydrogen Powered Vehicles 11

Preface 13

1 Scope 17

2 Reference publications 19
3 Definitions 21

4 Construction and assembly 23

4.1 General 23

4.2 Electrical equipment and wiring 24
4.3 Component literature 24

4.4 Marking 25

4.4.1 Marking information 25

4.4.2 Marking methods 25

4.5 Gas composition 25

5 Test methods (general) 26

5.1 General test specifications 26
5.2 Hydrostatic strength 27
5.3 Leakage 28

5.3.1 General 28

5.3.2 External leakage 28

5.33 Internal leakage 28

5.3.4  Test conditions 28

54 Excess torque resis ance 29
5.5 Bending momant . 23
5.6 Continuous ope2tion 30

5.6.1 Specificccmponerts 30
5.6.2  Other ccmpunents 30

5.7 Corrosinon resistance 31

5.7.1  Cr=neral 31

57.. 22t spray exposure 31

5.73  Acc:lerated cyclic corrosion 32
-8 Atmospheric exposure test 34

5.8.1 General 34

5.8.2 Oxygen aging 34

5.8.3 Ozone 34

5.9 Abnormal electrical voltages 35
5.10 Non-metallic material immersion 35

March 2014 © 2014 Canadian Standards Association 1


https://www.stdhive.com/standards/csa-123-2014ansi-ngv-31-2014-r2019-pdf/

ANSI NGV 3.1-2014 » CSA 12.3-2014

Fuel system components for compressed natural gas powered vehicles

5.10.1
5.10.2
5.10.3
5.11
5.12
5.13
5.14
5.14.1
5.14.2
5.15
5.15.1
5.15.2
5.15.3
5.15.4

General 35

Natural gas exposure 35

Compressor oil exposure 35

Vibration resistance 35

Stress corrosion cracking resistance 36
Insulation resistance 36

Ultraviolet resistance of external surfaces
General 36

Pass criteria 37

Automotive fluid exposure 37

General 37

Method 37

Fluids 37

Pass criteria 37

6 Quality assurance 37

6.1
6.2
6.3
6.3.1
6.3.2
6.4

General 37

Quality system 38
Independent inspection 38
General 38

System audit 38
Supplier quality systems 38

7 Inspection and acceptance testing 38

7.1
7.2
7.3
7.4

Inspection and acceptance testing plan
Inspector's responsibilities 38
Inspection of system critical components
Leak testing 38

8 Checkvalve 39

8.1
8.2
8.3
8.4
8.4.1
8.4.2
8.4.3
8.4.4
8.4.5

Scope 39

Marking 39

Construction and assemk! 39
Tests 39

General 39

Leakage 40

Continuous op 2rat on 40
Cycling 40

Chatte~ flov: 41

9 Manualvalve 41

9.1 Stope 41

9.2 Making 41

9.3 Coiistruction and assembly 41
9.0 Tests 42

241 General 42

9.4.2 Continuous operation 42
9.4.3 Operating torque 43

March 2014

36

38

38

© 2014 Canadian Standards Association 2


https://www.stdhive.com/standards/csa-123-2014ansi-ngv-31-2014-r2019-pdf/

ANSI NGV 3.1-2014 ¢ CSA 12.3-2014 Fuel system components for compressed natural gas powered vehicles

10 Manual container valve 43
10.1 Scope 43

10.2 Marking 44

10.3 Construction and assembly 44
104 Tests 44

10.4.1 General 44

10.4.2 Continuous operation 45
10.4.3 Operating torque 45

11 Automatic valve and automatic container valve 46
111 Scope 46

11.2 Marking 46

11.3 Construction and assembly 46

11.4 Tests 47

11.4.1 General 47

11.4.2 Continuous operation 47

12 Gasinjector 47

12.1 Scope 47

12.2 Marking 48

12.3 Construction and assembly 48
12.4 Tests 48

12.4.1 General 48

12.4.2 Pneumatic strength 49

12.4.3 Continuous operation 49
12.4.4 Extreme temperature cycling 49
12.4.5 Insulation resistance 50

13 Pressure indicator 50

13.1 Scope 50

13.2 Marking 50

13.3 Construction and assembly « 57
134 Tests 51

13.4.1 General 51

13.4.2 Continuous operation .52

14 Pressure regulatc: -2
14.1 Scope 52

14.2 Markire, 52

14.3 Construc.ion and assembly 52
14.4 Tests 53

14.4.1. Goneral 53

14.4.. Hy.!'rostatic strength 53
14.5.3 External leakage 54
14.4.4 Continuous operation 54
14.4.5 Pressure impulse 55
14.4.6 Water jacket freezing 55

15 Gas flow adjuster 55

March 2014 © 2014 Canadian Standards Association 3


https://www.stdhive.com/standards/csa-123-2014ansi-ngv-31-2014-r2019-pdf/

ANSI NGV 3.1-2014 ¢ CSA 12.3-2014 Fuel system components for compressed natural gas powered vehicles

15.1 Scope 55

15.2 Marking 55

15.3 Construction and assembly 56
15.4 Tests 56

15.4.1 General 56

15.4.2 Hydrostatic strength 56
15.4.3 External leakage 56

15.4.4 Continuous operation 57

16 Gas/air mixer 57

16.1 Scope 57

16.2 Marking 57

16.3 Construction and assembly 57
16.4 Tests 57

16.4.1 General 57

16.4.2 Hydrostatic strength 58
16.4.3 External leakage 58

16.4.4 Continuous operation 58

17 Pressure relief valve 59

17.1 Scope 59

17.2 Marking 59

17.3 Construction and assembly 59

17.4 Tests 59

17.4.1 General 59

17.4.2 Hydrostatic strength 60

17.4.3 Continuous operation 60

17.4.4 Opening and reseating characteristics 50

18 Pressure relief device 61

19 Excess flow valve 61

19.1 Scope 61

19.2 Marking 61

19.3 Construction and assei~hly, 61
19.4 Tests 61

19.4.1 General 61

19.4.2 Internal leakage = 62
19.4.3 Turning ehort 62
19.4.4 Bencing .moment 62
19.4.5 Continuous operation 62
19.4.6. Operation 62

20  Ga. tigat housing and ventilation hoses and passages 62
2c1 Scope 62

20.2 Marking 63

20.3 Construction and assembly 63

20.3.1 General 63

20.3.2 Inspection and acceptance testing 63

March 2014 © 2014 Canadian Standards Association 4


https://www.stdhive.com/standards/csa-123-2014ansi-ngv-31-2014-r2019-pdf/

ANSI NGV 3.1-2014 ¢ CSA 12.3-2014 Fuel system components for compressed natural gas powered vehicles

20.4 Tests 63

20.4.1 General 63

20.4.2 External leakage, ventilation hoses and gastight housings 64

20.4.3 External leakage, ventilation passages of pressure retaining components 64
20.4.4 Venting ability and pressure retention 64

20.4.5 Pull-off 65

21 Rigid fuel line 65

21.1 Scope 65

21.2 Marking 65

21.3 Construction and assembly 65
21.4 Tests 65

21.4.1 General 65

21.4.2 Continuous operation 66
21.4.3 Bending 66

22 Flexible fuel lines, hoses and assemblies 67

22.1 Scope 67

22.2 Markings 67

22.3 Construction, assembly, and installation instructions 68
22.4 Tests 70

22.4.1 General 70

22.4.2 Hydrostatic strength 71

22.4.3 Leakage 71

22.4.4 Continuous operation — Vehicle hoses ClassBan+d C . 71
22.4.5 Corrosion resistance 72

22.4.6 Atmospheric exposure test 72

22.4.7 Non-metallic material immersion 73

22.4.8 \Vibration test 74

22.4.9 Electrical conductivity 75
22.4.10 Kink resistance - Class B, C hoset
22.4.11 Marking material legibility © 7¢
22.4.12 Automotive fluid exposuic.. 77
22.4.13 Verification of hose c(we. perforations 78
22.4.14 Hose permeation .| 76

22.4.15 Tensile test of kase cssembly 80

N
(S}

23 Filter 80

23.1 Scope - 8L

23.2 Mark'ng . 80

23.3 Construction and assembly 80
23.4 Tests 81

22.4.. Geceral 81

23.-.2 Continuous operation 81

4  Fitting 81

24.1 Scope 81

24.2 Marking 82

24.3 Construction and assembly 82

March 2014 © 2014 Canadian Standards Association 5


https://www.stdhive.com/standards/csa-123-2014ansi-ngv-31-2014-r2019-pdf/

ANSI NGV 3.1-2014 ¢ CSA 12.3-2014 Fuel system components for compressed natural gas powered vehicles

24.4 Tests 82
24.4.1 General 82
24.4.2 Continuous operation 83
24.4.3 Repeated assembly 83

25 Non stainless steel rigid fuel line 83

26 Discharge line closures 83

26.1 Scope 83

26.2 Markings 83

26.3 Construction and assembly 84
26.3.1 General 84

26.3.2 Inspection and acceptance testing 84
26.4 Tests 84

26.4.1 General 84

26.4.2 Leakage venting 85

26.4.3 Continued operation 85
26.4.4 \Water jet protection 85

Annex A (Informative) — Extreme thermal cycling test 87

March 2014 © 2014 Canadian Standards Association 6



ANSI NGV 3.1-2014 ¢ CSA 12.3-2014 Fuel system components for compressed natural gas powered vehicles

Joint Automotive Technical Committee

J. Birdsall

D. Bowerson

R. Boyd

S.R. Caudle

J.P. Cohen

J.B. Dimmick

R.R. Frazier

E. Girouard

B. Grote

P. Horacek

D.B. Horne

March 2014

Representing Toyota Motor Engineering &
Manufacturing North America,

Gardena, California, USA

Category: User Interest

Representing Chrysler Group LLC,
Auburn Hills, Michigan, USA
Category: User Interest

Representing Boyd Hydrogen LLC,
Orinda, California, USA
Category: General Interest

Representing Southern California Gas Company,
Los Angeles, California, USA
Category: Producer Interest

Representing Air Products and Chemicals Inc.,
Allentown, Pennsylvania, USA
Category: Producer Interest

Clean Vehicle Education Foundation, Alternate
Waukesha, Wisconsin, USA

Representing ATMOS Energy,
Arlington, Texas, USA
Category: Producer Interest

Representing Emcara Gas Development,
Guelph, Ontario, Canada
Category: Producer Interest

Representing Swagelok Company,
Solon, Ohio, USA
Category: Producer Interest

Representing Powertech Labs Inc,
Surrey, British Columbia, Canada
Category: General Interest

Representing Clean Vehicle Education Foundation,
Acworth, Georgia, USA
Category: General Interest

© 2014 Canadian Standards Association 7



ANSI NGV 3.1-2014 » CSA 12.3-2014

Fuel system components for compressed natural gas powered vehicles

J.F. Jordan

S. Katz

M. Leavitt

N.L. Newhouse

S. Quong

V.R. Sage

M. Spears

R. Stephenson

T.A. Williams

B. Yeggy

J. Cairns

March 2014

Representing Agility Fuel Systems,
Cook, Minnesota, USA
Category: User Interest

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

Representing Quantum Fuel Systems Technologies
Worldwide, Inc.,

Irvine, California, USA

Category: Producer Interest

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

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

Representing General Motors of Canada Limited,
Oshawa, Ontario, Canada
Category: User Interest

Representing AVF LLC,
Twinsburg, Ohio , USA
Category: Producer Interest

Motor Vehicle Fire Research Institute,
La Canada, California, USA

Representing American Gas Association Inc.,
Washington, D.C., USA
Category: Producer Interest

Hexagon Lincoln Inc.,
Lincoln, Nebraska, USA

CSA Group,
Cleveland, Ohio, USA

© 2014 Canadian Standards Association

Associate

Alternate

Project Manager



ANSI NGV 3.1-2014 » CSA 12.3-2014

Technical Committee on Natural Gas
Powered Vehicles and Fuelling

M.A. Tremayne

0. Alonso

G. Bartlett

R. Chautems

D. Davis

V. Fe

A. Hoskin

S. Katz

W.C. LaRose

A. Milner

E. Morin

March 2014

Enbridge Gas Distribution, Chair
Toronto, Ontario, Canada
Category: User Interest

Technical Standards & Safety Authority (TSSA),
Toronto, Ontario, Canada
Category: Government and/or Regulatory Authority

Atco Gas,
Edmonton, Alberta, Canada
Category: User Interest

Compression Technology Corporation,
Milton, Ontario, Canada
Category: Producer Interest

Transport Canada,
Ottawa, Ontario, Canada
Category: Government and/or Regulatory Authority

FortisBC Energy Inc (FEl),
Surrey, British Columbia, Canada
Category: Producer Interest

Natural Resources Canada, Associate

Ottawa, Ontario, Canada

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

Edmonton, Alberta, Canada

Canadian Natural Gas Vehicle Alliance, Associate

Ottawa, Ontario, Canada

Gaz Métro Plus,
Boucherville, Quebec, Canada
Category: User Interest

© 2014 Canadian Standards Association

Fuel system components for compressed natural gas powered vehicles



ANSI NGV 3.1-2014 » CSA 12.3-2014

Fuel system components for compressed natural gas powered vehicles

M. Smith

M. Sulatisky

J. Cairns

March 2014

Union Gas Limited,
Chatham, Ontario, Canada
Category: User Interest

Saskatchewan Research Council,
Saskatoon, Saskatchewan, Canada
Category: Government and/or Regulatory Authority

CSA Group,
Cleveland, Ohio , USA

© 2014 Canadian Standards Association

Project Manager

10



ANSI NGV 3.1-2014 ¢ CSA 12.3-2014 Fuel system components for compressed natural gas powered vehicles

NGV 3/HGV 3 Technical Subcommittee on
Standards for Fuel System Components for
Compressed Natural Gas and Hydrogen
Powered Vehicles

A. Bessette

J. Birdsall

D. Bowerson

R. Boyd

G. Clark

W. Collins

P. Dijkhof

J.B. Dimmick

J. Eihusen

E. Girouard

B. Grote

March 2014

Titeflex Commercial Inc, Alternate
Springfield, Massachusetts, USA

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

Chrysler Group LLC,
Auburn Hills, Michigan, USA

Boyd Hydrogen LLC,
Orinda, California, USA

Eaton Corporation,
Southfield, Michigan, USA

WPCSOL, LLC,
East Windsor, Connecticut, USA

KIWA Nederland B.V.,
Apeldoorn, Gelderland, Netherlands

Clean Vehicle Education Foundation,
Waukesha, Wisconsin, USA

Hexagon Lincoln Inc.,
Lincoln, Nebraska, USA

Emcara Gas Development,
Guelph, Ontario, Canada

Swagelok Company,
Solon, Ohio, USA

© 2014 Canadian Standards Association 11



ANSI NGV 3.1-2014 » CSA 12.3-2014

Fuel system components for compressed natural gas powered vehicles

K. Hall

D.B. Horne

J.F. Jordan

M. Leavitt

S. Quong

G.P. Rooke

V.R. Sage

J.M. Schneider

M. Spears

D. Stumpfl

M. Ursan

M. Veenstra

W. Weiss

March 2014

Fuel Cell & Hydrogen Energy Association,
Washington, D.C., USA

Clean Vehicle Education Foundation,
Acworth, Georgia, USA

Agility Fuel Systems,
Cook, Minnesota, USA

Quantum Fuel Systems Technologies Worldwide,

Inc.,
Irvine, California, USA

Quong & Associates, Inc,
San Francisco, California, USA

Titeflex Commercial Inc,
Springfield, Massachusetts, USA

General Motors of Canada Limited,
Oshawa, Ontario, Canada

BMW,
Woodcliff Lake, New Jersey, USA

AVF LLC,
Twinsburg, Ohio , USA

AVF LLC,
Twinsburg, Ohio , USA

Westport Power Inc,
Vancouver, British Columbia, Canada

Ford Motor Company,
Dearborn, Michigan, USA

ergSol, Inc,
Oakland, California, USA

© 2014 Canadian Standards Association

Alternate

Alternate

12



ANSI NGV 3.1-2014 ¢ CSA 12.3-2014 Fuel system components for compressed natural gas powered vehicles

Preface

This is the third edition of ANSI NGV 3.1 ¢ CSA 12.3, Fuel system components for compressed natural
gas powered vehicles. It supersedes the previous editions published in 2012 and 1995.

This Standard was prepared by the NGV 3/HGV 3 Technical Subcommittee on Standards for Fuel System
Components for Compressed Natural Gas and Hydrogen Powered Vehicles, under the jurisdiction of the
Joint Automotive Technical Committee and the Technical Committee on Natural Gas Powered Vehicles
and Fuelling, and had been formally approved by the Technical Committee(s), American National
Standards Institute, 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) 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 publication 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 publication.
4) This Standard is subject to periodic review, and suggestions for their 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.
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.
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History of the development of NGV 3.1 « CSA 12.3

Note: This history is informative and is not part of the standard.

In 1984 there was a growing need in the U.S. natural gas vehicle industry for guidelines pertaining to
the assembly of aftermarket equipment installed on motor vehicles in order to operate alternatively on
either gasoline or natural gas. The American Gas Association Laboratories (AGAL), in response to this
need developed an A.G.A. Requirement for Natural Gas Vehicle (CNG) Conversion Kits, No. 1-85. This
requirement was intended to help promote the safe development and installation of NGV conversion
systems by manufacturers and installers. The first draft of A.G.A. Requirement No. 1-85 was developed
during 1984 and 1985, with the final version dated August 20, 1985.

At the time of its issuance, A.G.A. No. 1-85 was in compliance with NGV equipment and fueling stations
specifications published by the National Fire Protection Association (NFPA) under its Standard for
Compressed Natural Gas (CNG) Vehicular Fuel Systems, NFPA 52. The first edition of NFPA 52 was issued
in 1984. A second edition was issued in 1988.

In 1988 a group of U.S. gas utilities formed the Natural Gas Vehicle (NGV) Coalition (the Coalition) to
promote widespread use of compressed natural gas as a transport fuel. The Coalition organized
committees to address technical, marketing and legislative issues which would affect the future
expansion of a U.S. transportation industry fueled by natural gas.

The Coalition recognized that an important consideration in the successful commercialization of natural
gas as a vehicle fuel was the issue of codes and standards (or the lack of codes and standards, or
harmonized codes and standards) pertaining to both fuel stations and vehicle fuel systems. The
Coalition's Technology Committee was established to achieve the goal of an organized family of
coordinated codes, standards and regulations addressing natural gas vehicles and fueling stations. To
help achieve this goal, the Technology Committee established the Standards and Standardization
Subcommittee.

Subsequently, the third edition of NFPA 52 was published in 1992. This edition incorporated many
changes developed and recommended by the NGV Coalition's task groups.

During August 1992, an NGV Conversion Equipment Task Group was established to coordinate with the
AGAL for requirements for compressed NGV conversion kits. The task group agreed the phrase “NGV
fuel system” should replace “NGV conversion kits.” (An NGV fuel system is comprised of all major
components required to supply, manage, and/or control fuel flow, enabling a vehicle to operate on
natural gas.) The task group continued to meet during August, October and December 1992 to
promulgate the development of a standard to cover both dedicated and bi-fuel natural gas systems for
light and medium duty vehicles.

A standard for NGV fuel system components existed in Canada, National Standard of Canada CAN/CGA
12.3 Fuel System Components for Natural Gas Powered Vehicles. The genesis for this Canadian
document was the Amendment to the 1982 CGA B149.1 Natural Gas Installation Code which added to
the Code provisions for Natural Gas for Vehicles (NGV) fuel system components on highway vehicles, as
well as coverage of NGV refueling stations, Subsequently, these NGV aspects evolved into stand-alone
Canadian documents, one being the CAN/CGA-12.3 which was first published in February 1991.

In order to further common goals for North American harmonization, the task group and the Canadian
Gas Association (CGA) NGV Steering Committee on Natural Gas Powered Vehicles, initiated formation of
a joint activity involving the CGA Steering Committee's Subcommittee on
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Fuel System Components for Natural Gas Powered Vehicles and the Coalitions NGV Conversion
Equipment Task Group.

On February 17, 1993, the first joint meeting of the NGV Conversion Equipment Task Group and the
CGA 12.3 Standards Subcommittee on Fuel System Components for Natural Gas Powered Vehicles was
held. As a result the U.S. Task Group and Canadian Subcommittee agreed to establish the Joint NGVC/
CGA Subcommittee on Natural Gas Vehicle Conversion Equipment, to develop harmonized
requirements for a North American Bi-National standard. The newly established subcommittee agreed
to proceed with harmonization of the Canadian Standard for Fuel System Components for Natural Gas
Powered Vehicles, CAN/CGA-12.3, which was first published in February 1991, and A.G.A. requirement
1-85. In light of the different approaches in Canada and the U.S. (i.e., systems vs. components), the joint
subcommittee agreed that separate harmonized standards be developed for both complete fuel
systems and individual system components. Two joint working groups were established to draft the
standards requirements for NGV conversion fuel system components and NGV conversion fuel systems,
for consideration and final approval by the joint subcommittee.

A standard was prepared by the Joint U.S./Canadian Conversion Component Working Group during
several meetings over a period of two years and involved four drafts.

At its July 1994 meeting, the Joint NGVC/CGA Conversion Equipment Subcommittee reviewed and
modified the fourth draft of the proposed harmonized standard and voted affirmatively to initiate an
ANSI Canvass Ballot and Canadian Public Review and Comment to initiate national recognition and
approval of the standard.

During August 1994 the A.G.A. Laboratories and Canadian Gas Association initiated a 60 day ANSI
Canvass Ballot and Canadian Public Review and Comment of proposed AGA NGV3.1/CGA 12.3 - Draft 5.
At its November 29, 1994 meeting, the joint subcommittee considered and resolved all comments and
criticism's received during public review, and accepted several minor editorial modifications of the draft.

The first edition of the harmonized U.S/Canadian Standard for Fuel System Components for Natural Gas
Powered Vehicles, was approved by the American National Standards Institute, Inc. on May 10, 1995,
the CGA NGV Standards Steering Committee on Natural Gas Vehicles and Fuelling on April 17, 1995, and
by the Canadian Interprovincial Gas Advisory Council (IGAC) on June 16, 1995.

In 2007, in response to industry requests, the standard was revised and rewritten in its entirety, and
was published as the second edition of ANSI NGV 3.1 e CSA 12.3.

The second edition of the Standard for Fuel System Components for Compressed Natural Gas Powered
Vehicles was approved by the American National Standards Institute, Inc. on February 14, 2012 and by
the Harmonized Joint Automotive Technical Committee on March 25, 2010.

This, the third edition of the Standard for Fuel system components for compressed natural gas powered
vehicles was approved by the American National Standards Institute, Inc. on February 25, 2014, the
Joint Automotive Technical Committee on February 20, 2014, the Technical Committee on Natural Gas
Powered Vehicles and Fuelling on January 24, 2014, and by the Canadian Interprovincial Gas Advisory
Council (IGAC) on February 27, 2014.

Previous editions of this standard, approved by the American National Standards Institute and the Joint
Automotive Technical Committee are as follows:

ANSI/AGA NGV3.1/CGA 12.3-1995 ANSI NGV3.1-2012 » CSA 12.3-2012
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The following identifies the designation and the year of the harmonized standard:

ANSI NGV3.1-2014  CSA 12.3-2014
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ANSI NGV 3.1-2014 « CSA 12.3-2014
Fuel system components for compressed
natural gas powered vehicles

1 Scope

1.1

This Standard establishes requirements for newly produced compressed natural gas fuel system
components, intended for use on natural gas powered vehicles, as listed in Table 1, below:

Table 1
Fuel system components
(See Clauses 1.1 and 1.5.)

Check valve

Manual valve

Manual container valve

Automatic valve

Gas injector

Pressure indicator

Pressure regulator

Gas flow adjuster

Gas/air mixer

Pressure relief valve

Pressure relief device

Excess flow valve

Gas tight housing and ventilation hoses
Rigid fuel line

Flexible fuel line, hoses and assemblies
Filter

Fittings

Discharge line closures

1.2

This Standard applies to devices that have a service pressure of either 16 500 kPa (2 400 psi), 20 700
kPa (3 000 psi), or 24 800 kPa (3 600 psi), hereinafter referred to in this Standard as the following:

“P24” - 16 500 kPa (2 400 psi)
“P30” - 20 700 kPa (3 000 psi)
“P36” - 24 800 kPa (3 600 psi)

The Standard also applies to components downstream of the first stage of pressure reduction with a
working pressure designated by the manufacturer in kPa (psi).
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