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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.

Individuals, companies, and associations across Canada indicate
their support for CSA Group’s standards development by
volunteering their time and skills to Committee work and supporting
CSA Group’s objectives through sustaining memberships. The more
than 7000 committee volunteers and the 2000 sustaining
memberships together form CSA Group’s total membership from
which its Directors are chosen. Sustaining memberships represent a
major source of income for CSA Group’s 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 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 eight 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
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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
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Cette Norme Nationale du Canada n’est disponible qu’en anglais.

Altr. ~ugh .~ ‘intended primary application 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.
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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
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!
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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-61-2018-pdf/

National Standard of Canada

CSA/ANSI NGV 6.1-2018

Compressed natural gas (CNG) fuel
storage and delivery systems for
road vehicles

rica Natl
P\me ! Ona/ Sy.
Q)

%,
%

A

'\°‘le
N %
(-3

IGAC

Interprovi»iiar Gas Advisory Council
American National Standards Institute, Inc.

o~ N
P " droup

A\
. N
AN ®

®A trademark of the Canadian Standg. ds issociation and CSA America Inc., operating as “CSA Group”

ANDAR

\ S3counciC op

O Op
&

g N
NADIEN P2y
TionaLE ©

Approved on February 27, 2018 by ANSI
Approved on February 5, 2018 by IGAC
Published in March 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.

ICS 43.060.10
ISBN 978-1-4883-1292-2

© 2018 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://shop.csa.ca
https://www.stdhive.com/standards/csa-ansi-ngv-61-2018-pdf/

Compressed natural gas (CNG) fuel storage and delivery systems

CSA/ANSI NGV 6.1-2018

for road vehicles

Contents

Interprovincial Gas Advisory Council (IGAC) 4

Technical Committee on Natural Gas Transportation

6

Subcommittee on Compressed Natural Gas (CNG) Fuel Systems 10

Preface 13

1 Scope 14

2 Reference publications 15
3 Definitions 18

4 General 20

41 Application 20

4.2 Certification 21

42.1 General 21

4.2.2 Used components 21
4.3 Quality system 21
431 Component suppliers 21

4.3.2 Failure modes and effects analysis (FMEA) 22
4.4 System engineering 22

4.5 Service conditions 23

5 Requirements for the CNG fuel storage syzter .3
5.1 General 23

5.2 General safety requirements 5

5.2.1  Fault detection 25

53 Design requirements 26

5.3.1 General 26

5.3.2 Failure modes 26

533 Pressure 26

5.3.4 Temperatures: .7

5.3.5 Fire protection .27

5.3.6  Fuel coripnsition + 28

5.3.7 Poientic' fuei contaminants 28

5.3.8  Cycle i.fe and durability 28

5.3.9  N'aterial compatibility 29

5.3..9 C~rosion and other external exposure 29
5..11  Fue. containment 30

23.12° Fuelisolation 30

5.3.13 Shock and vibration 30

5.4 Vehicle integration 31

5.4.1 labels 31

5.4.2 Installation and mounting 32

5.4.3  Electrical safety 32

March 2018 © 2018 Canadian Standards Association


https://www.stdhive.com/standards/csa-ansi-ngv-61-2018-pdf/

Compressed natural gas (CNG) fuel storage and delivery systems
CSA/ANSI NGV 6.1-2018 for road vehicles

544 Ventsystems 32

5.4.5 De-fueling 32

5.4.6  Service and maintenance information 32

5.4.7  Shipping and handling 32

5.5 Performance verification tests 33

5.5.1  System leakage test 33

5.5.2 Fire tests 34

5.5.3 Fuel storage system expected service performance tests 37
554 Design change test requirements 40

5.6 Production tests — Reserved 41

6 CNG fuel storage and delivery components 41
6.1 Fill receptacle 42

6.1.1 Fill receptacle requirements 42

6.1.2 Fill receptacle installation 42

6.2 Check valve 43

6.2.1 Check valve requirements 43

6.2.2  Check valve installation 43

6.3 Miscellaneous brackets and fasteners 44
6.3.1 Brackets 44

6.3.2 Fasteners 44

6.4 CNG container mounting frame/assembly 44
6.4.1  CNG container mounting frame/assembly requirenient.. <4
6.4.2  CNG container mounting frame/assembly installaiion . 45
6.5 Fuel container 46

6.5.1 Fuel container requirements 46

6.5.2 Fuel container installation 47

6.6 Container valve assembly 49

6.6.1 Automatic container valve 49

6.6.2 Manual container valve 50

6.6.3  Container override and bypass vc'ves 50
6.6.4  Manual shutoff valve 51

6.7 Excess flow device 51

6.7.1 Excess flow device rec ui;zements 51

6.7.2  Excess flow device nstai'ation 51

6.8 Pressure relief Zevice (PRD) 52

6.8.1 Pressure reliei dev ce requirement 52

6.8.2 Pressure relief de ‘ice installation 52

6.9 PRD ari! PR/ vent system 53

6.9.1 PRD «nd 'RV vent system requirements 53
6.9.2 FRD ana PRV vent system installation 53
6.1C Fiisration 54

6.19.1 . Filt ation requirements 54

A.10.2 . Filtration installation 55

6.1 Pressure regulation 56

v11.1 Regulator requirements 56

6.11.2 Regulator installation 56

6.12 Rigid and flexible fuel line and fitting requirements 57
6.12.1 Fuel line and fitting requirements 57

March 2018 © 2018 Canadian Standards Association 2


https://www.stdhive.com/standards/csa-ansi-ngv-61-2018-pdf/

Compressed natural gas (CNG) fuel storage and delivery systems
CSA/ANSI NGV 6.1-2018 for road vehicles

6.12.2 Fuel line and fitting installation 57

6.13 Defueling device/system 58

6.13.1 Defueling device/system requirements 58

6.13.2 Defueling device or defueling system installation 59
6.14 Pressure measurement device 59

6.14.1 Pressure measurement device requirements 59
6.14.2 Pressure measurement device installation 60
6.15 Manifold/Integrated component requirements 60
6.16 Manuals and maintenance procedures 61

6.17 First responder guidance 61

6.17.1 First responder guide 61

6.17.2 General first responder instructions 61

Annex A (informative) — Sample design FMEA 62

Annex B (informative) — System design guidance 64

Annex C (informative) — Possible system configurations 70

Annex D (informative) — Additional service conditions for consideration 74

Annex E (informative) — Operation, maintenance, and service manual gnid=nce .75
Annex F (informative) — Fire safety considerations in CNG fuel storage de.ign = 77

March 2018 © 2018 Canadian Standards Association 3


https://www.stdhive.com/standards/csa-ansi-ngv-61-2018-pdf/

CSA/ANSI NGV 6.1-2018

Compressed natural gas (CNG) fuel storage and delivery systems

for road vehicles

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

March 2018

Technical Standards & Safety Authority (TSSA),

Toronto, Ontario, Canada
Category: Regulatory Authority

Province of New Brunswick Dept of Public Safety,

Fredericton, New Brunswick, Canada
Category: Regulatory Authority

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

SaskPower,
Regina, Saskatchewan, Canada
Category: Regulatory Authority

Manitoba, Office of the Fire Cxmiissicner,
Winnipeg, Manitoba, Canada

Régie du Batiment du Québec,
Montréal, Québec, Ccnad>

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

De, art.nent of Labour and Advanced Education,

Dartmouth, Nova Scotia, Canada
Category: Regulatory Authority

Technical Standards & Safety Authority (TSSA),

Toronto, Ontario, Canada

Standards Council of Canada (SCC),
Ottawa, Ontario, Canada

SaskPower,
Regina, Saskatchewan, Canada

© 2018 Canadian Standards Association

Chair

Vice-Chair

Vce-Chair

Non-voting

Alternate

Alternate

Non-voting

Alternate


https://www.stdhive.com/standards/csa-ansi-ngv-61-2018-pdf/

CSA/ANSI NGV 6.1-2018

Compressed natural gas (CNG) fuel storage and delivery systems

for road vehicles

J. Jachniak

S.C. Manning

R. McRae

A. Peters

B.W. Reid

A. Simard

G. Tremblett

C. Valliere

M.A. Wani

B. Wyatt

March 2018

ENEFEN Energy Efficiency Engineering Ltd,
Leduc, Alberta, Canada

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

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

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

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

Gov’t of the Northwest Territories Public Works &
Services,
Inuvik, Northwest Territories, Canada

Service NL, Newfoundland & Labrador,
St. John’s, Newfoundland and Labrador, Canada
Category: Regulatory Authority

Alberta Municipal Affairs Safety Services,
Edmonton, Alberta, Canada

Government of Nunavut Department of Community

& Government Services,
Igaluit, Nunavut, Canada
Category: Regulatory Authority

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

© 2018 Canadian Standards Association

Non-voting

Non-voting

Alternate



CSA/ANSI NGV 6.1-2018

Compressed natural gas (CNG) fuel storage and delivery systems
for road vehicles

Technical Committee on Natural Gas
Transportation

J.F. Jordan

M. Treymayne

A. Ahmadzadegan

J. Birdsall

D. Bowerson

R. Boyd

R.A. Cameron

J.P. Cohen

D. Davis

D. Ducasse

J. Eihusen

March 2018

Agility Fuel Solutions, Chair
Cook, Minnesota, USA
Category: User Interest

Enbridge Gas Distribution, Vice-Chair
Toronto, Ontario, Canada
Category: Gas Supplier

Emcara Gas Development Inc., Alternate
Guelph, Ontario, Canada

Toyota Motor Engineering & Manufacturing
North America,

Gardena, California, USA

Category: User Interest

NGVAmerica,
Washington, DC, USA
Category: General Interest

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

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

Air Products and Chemicals Inc.,
Allentown, Pennsylvania, USA
Category: Gas Supplier

Transport Canada,
Ottawa, Ontario, Canada
Category: General Interest

Gaz Métro, Alternate
Montréal, Québec, Canada

Hexagon Lincoln Inc., Alternate
Lincoln, Nebraska, USA

© 2018 Canadian Standards Association 6



CSA/ANSI NGV 6.1-2018

Compressed natural gas (CNG) fuel storage and delivery systems
for road vehicles

V. Fe

B. Gillis

E. Girouard

B.P. Grote

M. Gust

A. Harris

K. Hendershot

P. Horacek

A. Hoskin

S. Katz

S. Kay

S. Lajoie

March 2018

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

Technical Standards & Safety Authority (TSSA),
Toronto, Ontario, Canada
Category: General Interest

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

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

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

Air Liquide,
Houston, Texas, USA
Category: Gas Supplier

Transport Canada, Alternate
Ottawa, Ontario, Canada

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

Natural Resources Canada, Non-voting
Ottawa, Ontario, Canada

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

Union Gas Limited,
Chatham, Ontario, Canada
Category: Gas Supplier

Gaz Métro,
Montréal, Québec, Canada
Category: Gas Supplier

© 2018 Canadian Standards Association 7



CSA/ANSI NGV 6.1-2018

Compressed natural gas (CNG) fuel storage and delivery systems

for road vehicles

P. Lam

C. LaRose

G. Lengle

N.L. Newhouse

D. Patel

D. Rea

A. Ryan

R. Smith

D. Stumpfl

M. Veenstra

T.A. Williams

L.B. Willmore

March 2018

Quantum Fuel Systems LLC,
Lake Forest, California, USA

Edmontion, Alberta, Canada
Category: General Interest

FortisBC Energy Inc. (FEI),
Surrey, British Columbia, Canada

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

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

Quantum Fuel Systems Technologies Worldwide,
Lake Forest, California, USA

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

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

InsightFuel,
Macedonia, Ohio, USA
Category: Producer Interest

Ford 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 Canadian Standards Association

Alternate

Alternate

Alternate

Alternate



Compressed natural gas (CNG) fuel storage and delivery systems

CSA/ANSI NGV 6.1-2018 for road vehicles

B. Wyatt Technical Safety BC, Project Manager
Kelowna, British Columbia, Canada
Category: General Interest

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

March 2018 © 2018 Canadian Standards Association 9



Compressed natural gas (CNG) fuel storage and delivery systems
CSA/ANSI NGV 6.1-2018 for road vehicles

Subcommittee on Compressed Natural Gas
(CNG) Fuel Systems

D. Bowerson NGVAmerica, Co-Chair
Washington, D.C., USA

J.F. Jordan Agility Fuel Solutions, Co-Chair
Cook, Minnesota, USA

T. Barnes Gas Technology Institute,
Des Plaines, lllinois, USA

A. Beck FortisBC Energy Inc. (FEI),
Surrey, British Columbia, Canada

K. Bowker U.S. Department of Transportation (USDOT),
Washington, D.C., USA

D. Byerly Hexagon Lincoln, LLC,
Lincoln, Nebraska, USA

R.A. Cameron General Motors of Canada,
Oshawa, Ontario, Canada

G. Chirdon CSA Group,
Charlotte, North Carolina, USA

L. Crist McNeilus Truck & Manufacturing,
Dodge Center, Minnesota, USA

J. Coursen Worthington Cylinder Corp.,
Columbus, Ohio, USA

J. Eihusen Hexagon Lincoln, LLC,
Lincoln, Nebraska, USA

V. Fe FortisBC Energy Inc. (FEI),
Surrey, British Columbia, Canada

K. Flint Oasis Engineering Ltd.,
Tauranga, New Zealand

March 2018 © 2018 Canadian Standards Association 10



CSA/ANSI NGV 6.1-2018

Compressed natural gas (CNG) fuel storage and delivery systems

for road vehicles

E. Girouard

D. Goldin

J. Gonzales

M. Gust

B. Hennessey

A. Hoskin

C. Hoyt

D.W. Hubbard

S. Johnston

R.J. Jones

D.C. Kauling

B. Keeper

J. Lall

A. Lawson

A. Lindsay

March 2018

Emcara Gas Development Inc.,
Guelph, Ontario, Canada

NGV Global,
La Lucila, Buenos Aires, Argentina

National Renewable Energy Laboratory (NREL),

Golden, Colorado, USA

Quantum Fuel Systems, LLC,
Lake Forest, California, USA

U.S. Department of Transportation (USDOT),

Washington, D.C., USA

Natural Resources Canada,
Ottawa, Ontario, Canada

Trillium CNG,
Salt Lake City, Utah, USA

Intertek Commercial & Electrical,
Chagrin Falls, Ohio, USA

Ann Arbor, Michigan, USA

VOSS Automotive Inc.,
Fort Wayne, Indiana, USA

KauliNG Solutions,
Whitby, Ontario, Canada

Swagelok Company,
Solon, Ohio, USA

Westport Power Inc.,
Kitchener, Ontario, Canada

NGV Global/CNGVA,
Burlington, Ontario, Canada

Gas Technology Institute,
Des Plaines, lllinois, USA

© 2018 Canadian Standards Association

11



CSA/ANSI NGV 6.1-2018

Compressed natural gas (CNG) fuel storage and delivery systems
for road vehicles

S. Lua

D. Newcombe

R. Raley

S. Rivalta

P. Sanquini

N. Shroff

I. Sigsworth

M. Spears

J. Taylor

M. Trudgeon

M. Veenstra

M. Zilioli

J. Cairns

March 2018

Unitrove,
Loughborough, United Kingdom

Vancouver, British Columbia, Canada

Circor Aerospace, Inc.,
Corona, California, USA

CNG cylinders international,
Oxnard, California, USA

CRP Industries Inc.,

South Brunswick Township, New Jersey, USA

Heil Environmental,
Fort Payne, Alabama, USA

Luxfer, Inc.,
Riverside, California, USA

Dearborn, Missouri, USA

Aveum, Inc.,
Winnipeg, Manitoba, Canada

Luxfer, Inc.,
Riverside, California, USA

Ford Motor Company,
Dearborn, Michigan, USA

Maerba del Garda, Italy

CSA Group,
Cleveland, Ohio, USA

© 2018 Canadian Standards Association

Project Manager

12



Compressed natural gas (CNG) fuel storage and delivery systems
CSA/ANSI NGV 6.1-2018 for road vehicles

Preface

This is the second edition of CSA/ANSI NGV 6.1, Compressed natural gas (CNG) fuel storage and delivery
systems for road vehicles. It supersedes the previous edition published in 2016.

The first edition of CSA NGV 6.1 was a Recommended Practice that provided a recommended standard
practice for vehicle fuel systems. It was written in mandatory language to accommodate its adoption by
anyone wishing to do so. The second edition transitioned to a National Standard.

This Standard was prepared by the NGV 6.1 Subcommittee on Compressed Natural Gas (CNG) Fuel
Systems, under the jurisdiction of the Technical Committee on Natural Gas Powered Vehicles and
Fuelling and the Joint Automotive Technical Committee, and has been formally approved by the
Technical Committees, the Interprovincial Gas Advisory Council, and the American National Standards
Institute.

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.

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

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.

5)  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.

This Code is made possible by a financial contribution from Natural Resources Canada.

I * I Natural Resources Ressources naturelles
Canada Canada

i+l

Canada
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CSA/ANSI NGV 6.1-2018
Compressed natural gas (CNG) fuel storage
and delivery systems for road vehicles

1 Scope

1.1

This Standard applies to the design, installation, inspection, repair, and maintenance of a fuel storage
and delivery system installed in an on road vehicle for use with compressed natural gas (CNG). This
includes a fuel system on a self-propelled vehicle for the provision of motive power.

Note: This Standard is intended to cover the fuel storage and delivery system as defined in Figure 1. Elements
downstream of the regulation device(s) or stage(s) such as the low pressure delivery line and injectors are not
included in the Scope of this Standard.

1.2

This Standard does not apply to:

a) stationary engines;

b) mobile equipment using natural gas as a fuel for other than propulsion;

c) electronic control module or controls strategy of a fuel management system;
d) liquefied natural gas (LNG) fuel storage systems; or

e) compressed natural gas (CNG) gaseous portion of LNG vehicles.

Future editions of this Standard may include:

a) liquefied natural gas (LNG) fuel storage system;

b) compressed natural gas (CNG) portion of an LNG vehicle;

c) storage or utilization of natural gas on boats or trains;

d) powered industrial trucks;

e) off road applications including mining applications, all-terrain vehicles; and
f)  motorcycles.

1.3
Regulatory requirements may supersede the requirements of this Standard.

1.4

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

1.5

This Standard contains SI (Metric) with corresponding English units, the purpose being to allow the
Standard to be used in Sl (Metric) units. American National Standard for Metric Practice,

IEEE/ASTM SI 10, or ISO 80000-1, Quantities and units — Part 1: General, is used as a guide in making
English conversion from metric units. 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
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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.

Where the word “gallon” is used in this Standard, it indicates a U.S. gallon equivalent to 3.785 liters
water capacity.

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 existing codes and this 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 unless otherwise noted, the publication of a
document is the most recent edition, or to the edition in effect at the time that the vehicle was
designed or the conversion completed.

CSA Group

ANSI NGV 2
Compressed natural gas vehicle fuel containers

ANSI NGV 3.1/CSA 12.3
Fuel system components for compressed natural gas powered vehicles

ANSI NGV 1/CSA NGV 1
Compressed natural gas vehicle (NGV) fueling connection devices

ANSI PRD 1
Pressure relief devices for natural gas vehicle (NGV) fuel containers

CSA B109 (Part 1)
Natural gas for vehicles installation code

EXP2.1-16
Best practice for defueling, decommissioning, and disposal of compressed natural gas vehicle fuel
containers

CSA IR-1-15
Compressed Natural Gas Vehicle (NGV) high flow fueling connection devices — Supplement to
NGV 1-2006
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