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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.

Full document details: 24/30466238 DC

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/24-30466238-dc
http://www.avadocuments.com/doc/24-30466238-dc

DRAFT
International
Standard

ISO/DIS 19078

ISO/TC 58/SC 4

Gas cylinders — Inspection of

the cylinder installation, and Secretariat: ANSI
requalification of high pressure Voting begins on:
. 2024-05-14
cylinders for the on-board
Voting terminates on:
storage of natural gas as a fuel for 2024-08-06

automotive vehicles

Bouteilles a gaz — Inspection de l'installation des bouteilles, et
requalification des bouteilles haute pression pour le stockage
du gaz naturel, utilisé comme carburant, a bord des véhicules
automobiles

ICS: 43.060.40; 23.020.35

THIS DOCUMENT IS A DRAFT CIRCULATED
FOR COMMENTS AND APPROVAL. IT

IS THEREFORE SUBJECT TO CHANGE

AND MAY NOT BE REFERRED TO AS AN
INTERNATIONAL STANDARD UNTIL
PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS
BEING ACCEPTABLE FOR INDUSTRIAL,
TECHNOLOGICAL, COMMERCIAL AND
USER PURPOSES, DRAFT INTERNATIONAL
STANDARDS MAY ON OCCASION HAVE TO
This document is circulated as received from the committee secretariat. BE CONSIDERED IN THE LIGHT OF THEIR
POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED

TO SUBMIT, WITH THEIR COMMENTS,
NOTIFICATION OF ANY RELEVANT PATENT
RIGHTS OF WHICH THEY ARE AWARE AND TO
PROVIDE SUPPORTING DOCUMENTATION.

ocuments

Document Sharing Hub

Reference number
ISO/DIS 19078:2024(en) © IS0 2024

Full document details: 24/30466238 DC


http://www.avadocuments.com/doc/24-30466238-dc
http://www.avadocuments.com/doc/24-30466238-dc

ISO/DIS 19078:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

Documents
© IS0 2024 - All rights reserved Document Sharing Hub
ii
Full document details: 24/30466238 DC


https://www.iso.org
http://www.avadocuments.com/doc/24-30466238-dc
http://www.avadocuments.com/doc/24-30466238-dc

ISO/DIS 19078:2024(en)

Contents Page
FOT@WOIM. ... v
IIIETOMUICEION ... vi
1 SCOPI ...tk 1
2 Normative references
3 Terms and definitions
4 BacKGround iNFOITIATION ...t
4.1 0] =) =Y S
4.2 Cylinder types and descriptions
.21 CINGT INEETAL oot
4.2.2 CNG-2 metal liner partially reinforced with resin-impregnated continuous
filament (NOOP-WIAPPEA) ..o 5
4.2.3 CNG-3 metal liner totally reinforced with resin-impregnated continuous
filament (FUllY WIaPPEA) ..ot 5
4.2.4 CNG-4 non-metallic liner totally reinforced with resin-impregnated continuous
fllament (A1 COMPOSITR) ...t 5
4.3 Required marking infOrmation. ... 5
Inspection bOAY and INSPECTOTS ... 6
INSPECTION @QUUEPITIEIIE ...t 6
7 Cylinder, valve and pressure relief device INSPECTION. ... 7
7.1 INSPECEION TNEET VAL ....ooooec st 7
7.2 Conditions requiring immediate INSPECEION ... 7
7.3 Preparation for inspection................
7.3.1 Background vehicle information
7.3.2  Background information.................
7.3.3  Cylinder external surface.......
7.3.4 Cylinder depressurisation.......
7.3.5  CYIINAOT ACCESS ...ttt
7.4 CYHINAET TIISPECEION .o

74.1 Cylinder acceptance and rejection criteria..
7.4.2 Damage evidence

7.4.3 Damage levels......n
7.4.4  Cuts, scratches, gouges and abrasion
7.4.5 Fire and excessive heat damage...........
74,6 ChemiCal @EACK ...t
TA.7  WEALRETIIIZ ..ot
7.4.8  OVEIPIreSSUTTSATION ..oooocciiiiieiiieei st

7.5 Additional inspection of metal cylinders — CNG-1 and metallic areas of CNG-2, CNG-3
and the metal bosses of CNG-4

7.5.1  General ...
7.5.2  COTTOSION....ooocmrrisecsrseeseeseee
7.5.3  Bulges. ..
7.54  Dents ..
7.5.5  ADTASTION oo
7.6 Additional inspection requirements for composite cylinders (CNG-2, CNG-3 and CNG-4)...... 16
700, 1 GEIETAL e
7.6.2  ADrasion.......
7.6.3 Impact damage.......
7.6.4 Gasleakage.....i
7.6.5  Stress corrosion cracking...................
7.7 Valve and pressure relief device inspection..
771 GEIIETAL e
7.7.2 REQUITEITIEIITS ....ooociiieeiiiiieeisie oot

Documents

© IS0 2024 - All rights reserved .
Document Sharing Hub

iii
Full document details: 24/30466238 DC


http://www.avadocuments.com/doc/24-30466238-dc
http://www.avadocuments.com/doc/24-30466238-dc

ISO/DIS 19078:2024(en)

7.7.3  APPTOVEA EQUIPINEIIT ..o 18
7.74  DaAmMAZEA EQUIPITIEIIT ..o 18
7.8 Cylinder marking
79 Cylinder inspection record/checklist
7.10  Cylinder final aCcCePtanCe/TEJECTION ...
7.10.1  General ..
7.10.2 Fit for service — Level 1 damage....
7.10.3  INSPECTION TNATK ..o
7.10.4 Need for the cylinder manufacturer’s advice — Level 2 damage ... 19
7.10.5 Reject, condemn and destroy — Level 3 damage
7.11 Component final aCCEPLANCE/TEJECTION ...
T 11T GEIIETAL e
7.11.2 Fitfor service — Level 1 damage ...
7.11.3 Need for the manufacturer’s advice — Level 2 damage
7.11.4 Remove from service — Level 3 damage

8 Installation and MOUNEING INSPECEION ...
8.1 Installation and mounting of natural gas vehicle fuel cylinders. ... 22
8.2 Cylinder installation inspection
821 GEIETAL ..o
8.2.2  FUEl SYStOM INSPECTION oo
8.2.3 Mounting bracket and/or strap iNSPECION ... 23
9 CONAEMNEA CYLIIIAET'S ... 23
9.1 General
9.2 CONAEMNEA CYIIMARTS ..o
9.3 D@STIUCTION PIOCESS ...ooooieriectiee e
9.3.1  General ...
9.3.2 Depressurisation and purging
9.3.3 Valve and PRD removal..................
9.3.4  Destruction 0f the CYINAET ...
Annex A (informative) Depressurisation and purging of CNG fuel cylinders..............o, 25
Annex B (informative) Conditions and usage that may warrant more frequent inspections.............. 27

Annex C (informative) Inspection checklist example

Annex D (informative) Considerations for hydrostatic test and internal inspection...............co 30
BIDIIOGIAPIY ... 32
Documents

© IS0 2024 - All rights reserved .
Document Sharing Hub

iv
Full document details: 24/30466238 DC


http://www.avadocuments.com/doc/24-30466238-dc
http://www.avadocuments.com/doc/24-30466238-dc

ISO/DIS 19078:2024(en)

Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

[SO 19078 was prepared by Technical Committee ISO/TC 58, Gas cylinders, Subcommittee SC 4, Operational
requirements for gas cylinders.

This second edition cancels and replaces the first edition (ISO 19078:2006), with the following main
technical revisions:

a) Definitions for competent person and excessive heat were added;

b) Methane concentration meter was added to the list of inspection equipment;

c¢) Review of inspection criteria is now required in accordance with ISO 11469;

d) Clarified overpressurisation information to include activated PRDs or other evidence of damage; ;

e) Annex A, Depressurisation and purging of CGA fuel cylinders (informative) was revised to include
information on depressurisation and purging;

f) References to ISO 17020, ISO 17024, and ISO 23684 were added to the bibliography; and
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Introduction

This International Standard sets out requirements regarding the periodic visual examination and inspection
of natural gas fuel cylinders installed in vehicles and the condition of their installation. These cylinders are
designed to store natural gas at high pressures.

Where there is any conflict between this International Standard and any applicable regulation, the regulation
always takes precedence.
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DRAFT International Standard ISO/DIS 19078:2024(en)

Gas cylinders — Inspection of the cylinder installation, and
requalification of high pressure cylinders for the on-board
storage of natural gas as a fuel for automotive vehicles

1 Scope

This International Standard specifies the requirements for the inspection, installation and requalification of
high pressure cylinders, designed and manufactured in accordance with the requirements of ISO 11439, for
the on-board storage of natural gas as a fuel for automotive vehicles.

It provides criteria, in the absence of guidance from the cylinder or vehicle manufacturer, for the acceptance
(including any allowed rework) or rejection (including any allowed rework or destruction) of a cylinder and
its installation.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

N 13423, Natural gas vehicles - Requirements for NGV workshops and the management of compressed natural
gas (CNG) vehicles

ISO 11439, Gas cylinders — High pressure cylinders for the on-board storage of natural gas as a fuel for
automotive vehicles

[SO 15500-13, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 13: Pressure
relief device (PRD)

ISO 15500-15, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 15: Gas-tight
housing and ventilation hose

ISO 15501-1, Road vehicles — Compressed natural gas (CNG) fuel systems — Part 1: Safety requirements
ISO 15501-2, Road vehicles — Compressed natural gas (CNG) fuel systems — Part 2: Test methods

ISO 25760, Gas cylinders — Operational procedures for the safe removal of valves from gas cylinders

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31

abrasion

damage to an area of the cylinder or its installation equipment caused by scraping, wearing, vibration or
rubbing away of the material by friction

Note 1 to entry: Abrasion can be the result of many cycles of something rubbing lightly on the surface of the cylinder
or its installation equipment, or due to a few cycles, perhaps only one, of heavy rubbing.
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3.2

impact

blow to the surface of the cylinder that can significantly damage and/or indent the surface (e.g. cutting,
gouging)

Note 1 to entry: Impact can also induce such damage as delaminations (3.8), which are not readily apparent through
visual examination.

3.3

competent person

DEPRECATED: authorised person

person who is qualified, trained, experienced and approved to perform specified activities such as periodic
inspection and test, welding, etc.

3.4

component

parts that are used directly in conjunction with the installation of the fuel container to include the cylinder,
valve (3.33), pressure relief device (PRD) (3.26), vent and mounting

3.5
condemned
cylinder or piece of its installation equipment no longer fit for service and for which repair is not allowed

3.6
crazing
hairline cracking of the resin (3.30), giving it an opaque, frosty appearance

3.7
cut
damage caused by a sharp object coming into contact with the cylinder's surface

3.8
delamination
form of composite damage, in which a separation develops between layers of the composite

39
destroyed
cylinder or piece of its installation equipment in a state that makes it physically unusable for its purpose

3.10
dome
curved end portion of the cylinder

3.11
external coating
surface treatment applied to the cylinder for environmental protection and/or improved appearance

3.12

gas tight housing

enclosure fitted at any potential leakage points (e.g. cylinder/valve connection or PRD) (3.26) to collect and
vent any leaked gas to outside the vehicle

3.13

helical

winding in the longitudinal and circumferential direction on both the cylindrical and dome (3.10) regions of
the cylinder

Note 1 to entry: The strands of reinforcing fibres (3.27) are oriented at an angle to the longitudinal axis of the cylinder.
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3.14

hoop direction

hoop pattern

winding along the cylindrical portion of the cylinder

Note 1 to entry: The strands of reinforcing fibres (3.27) are oriented at an angle of nearly 90 degrees to the longitudinal
axis of the cylinder.

3.15

inspection body

organization that performs the visual inspection of compressed natural gas (CNG) cylinders used in natural
gas vehicles (NGVs)

3.16
inspector
individual who is authorised by an inspection body (3.15) to perform the visual inspection

3.17
inspection mark
stamp, label or tag placed by an inspector (3.16) on the cylinder indicating acceptance of the cylinder

3.18
Level 1 damage/condition
minor damage that can occur during normal use

Note 1 to entry: Such damage normally has no adverse effects on the safety of the cylinder and its continued use.
Scratched paint or nicks that have no appreciable depth in metal, or similar damage in the composite cylinder paint or
resin (3.30) where there are no visible frayed fibres, are considered to be of this level of damage.

Note 2 to entry: See Table 1.

3.19

Level 2 damage/condition

damage that is more severe than Level 1, but where after repair (3.29) the cylinder is authorised to return
to service, or based upon the recommendations of the manufacturer may be classified as Level 1 or Level 3

Note 1 to entry: See 7.4.3 and Table 1.

3.20
Level 3 damage/condition
damage that requires a cylinder be condemned (3.5)

Note 1 to entry: A Level 3 condition is such that the cylinder must be rendered unfit for continued service and cannot
be repaired.

Note 2 to entry: See Table 1.

3.21

liner

internal container of the cylinder, which sometimes carries pressure, that prevents leakage of gas through
the composite cylinder structure

3.22
manufacturer
cylinder maker, unless otherwise stated

3.23
marking
information permanently applied to an item (e.g. stamping and permanent labelling)

3.24
mounting brackets and/or straps
devices used to secure cylinders in a vehicle
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3.25

overpressurisation

pressurisation of the cylinder, which at 15 °C results in a settled pressure that is higher than the working
pressure (3.31) marked on the cylinder, or pressurisation of a cylinder to a pressure that is above 26 Mpa
independent of temperature conditions (for a 20 Mpa working pressure cylinder)

3.26

pressure relief device

PRD

device that releases the contained gas in specific emergency conditions

3.27

reinforcing fibres

continuous fibrous strands in the composite, such as carbon, aramid, glass or combinations thereof, which
withstand loads caused by pressurisation

3.28
rejected cylinder or installation equipment
cylinder or its installation equipment that needs to be removed from service, i.e. disassembled from the vehicle

Note 1 to entry: For Level 2 damage, the cylinder is evaluated further before repairing or condemning. For Level 3
damage (3.20), the cylinder or equipment is subsequently condemned (3.5).

3.29
repair
action, including rework, to return a cylinder to an acceptable Level 1 condition

3.30
resin
material that is used to bind and hold the fibres in place

3.31
working pressure
settled pressure, at a uniform temperature of 15 °C

3.32

stress corrosion cracking

SCC

phenomenon resulting in a split or rift in the materials, caused by a combination of load and aggressive
environment

Note 1 to entry: Such cracks in composite materials are typically sharply defined and can appear as a family of cracks
or as a single crack.

3.33

valve

device installed in one of the threaded openings of the cylinder used to allow gas flow into or from the
cylinder

Note 1 to entry: A manual valve is turned on or off with a handle. A solenoid valve is turned on or off automatically.
Some solenoid valves can be operated manually with special tools.

3.34

vent line

high-pressure line used to conduct gas from a PRD (3.26) to a location outside the vehicle, where gas can be
discharged safely

3.35
excessive heat
temperature that adversely affects the cylinder’s design and cylinder’s components (3.4) and materials.
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