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ISO (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 W
Commiss

Internatiqg

Draft Intq

Publicatipn as an International Standard requires approval by at least 75 % of the memberbodies castin

Attention

Internatidg

ISO 155(
fuel systq

— Part 1: Safety requirements

— Part 2: Test methods

Annex A

This corr

ion (IEC) on all matters of electrotechnical standardization.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Rart 3.

1 consists of the following parts, under the general title Road vehicles — Compressed natural
ms:

of this part of ISO 15501 is for information ©nly.

bcted version of ISO 15501-2 incorporates a new Figure A.2 ¢).

© ISO 2001 — All rights reserved

trotechnical

rnational Standards adopted by the technical committees are circulated to the, miember bodiep for voting.
g a vote.

is drawn to the possibility that some of the elements of this part of ISO 15501 may be the subjgct of patent
rights. ISP shall not be held responsible for identifying any or all such patent rights.

nal Standard ISO 15501-2 was prepared by Technical Committee ISO/TC 22, Roaf vehicles,
Subcomrpittee SC 25, Road vehicles using natural gas.
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Road vehicles — Compressed natural gas (CNG) fuel systems —

Part 2:
Test methods

1 Sco

This par
ISO 155(
of motor

NOTE F

2 Normative references

The follo
this part
do not a
possibilit
the lates
currently

ISO 8984
and stud

ISO 3833
ISO 648]

ISO 1143
vehicles.

ISO 155Q0 (all parts), Road vehicles — Compressed natural gas fuel system components.

ISO 155(

De

of ISO 15501 specifies the test methods for checking the minimum safety requirements
1-1. It is applicable to the functionality of the fuel systems designed to operate @r-compressed
vehicles as defined in ISO 3833.

r tests of individual components, refer to the parts of ISO 15500.

ving normative documents contain provisions which, through reference in this text, constitute f
Dbf ISO 15501. For dated references, subsequent amepdments to, or revisions of, any of these
pply. However, parties to agreements based on this(part of ISO 15501 are encouraged to inv
of applying the most recent editions of the normative documents indicated below. For undated
edition of the normative document referred. 1@, applies. Members of ISO and IEC maintain
valid International Standards.

1:1999, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: B

pD.
, Road vehicles — Types —Terms and definitions.
:2000, Road vehicles & Measurement techniques in impact tests — Instrumentation.

9, Gas cylinders<—='High pressure cylinders for the on-board storage of natural gas as a fuel for

123;2001, Road vehicles — Compressed natural gas (CNG) fuel systems — Part 1: Safety req

specified in
natural gas

rovisions of
publications
pstigate the
references,
registers of

blts, screws

automotive

Llirements.

3 Term and definition

For the purposes of this part of ISO 15501, the terms and definitions given in ISO 15500-1 and the following apply.

3.1

notified body
government appointed body mandated to approve or disapprove

EXAMPLE Laboratories, universities and companies.

© ISO 2001 — All rights reserved
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4 Test methods

4.1 Cylinder mounting strength tests

4.1.1 General

When a vehicle is equipped with several cylinders, they should preferably be tested as a unit.

When grou
of the vehic

When perfg

The require]
this part of

41.2

The cylinde]
to the speci

The vehicle
anchoring t
the vehicle
geometrica

The test sh

Fill the
20 MP4|

a)

b) Measur

charact

c) Maintai

ps of cylinders are installed on a vehicle such that they are separately anchored to the original
e, then each separate group of cylinders may be tested individually.

rming these tests, accessories and piping shall not contribute to reinforcing the cylinder. mounti

ments of ISO 15501-1:2001, 4.4.3, shall be verified by the test specified in 4.2.2)4.1.3, 4.1.4 ¢
SO 15501.

Inerfia test

fications of the original equipment manufacturer (OEM) or.after-market converter.

body or part of the vehicle body shall be firmly afchored to the test trolley. The method
ne vehicle body to the test trolley shall not result in réinforcement of the cylinder anchorages or t
structure participating in anchoring the cylindet* or cylinders. Testing performed with a tro|
ly match original vehicle conditions.

hll be carried out using the following procedure.

Cylinder or cylinders with a mass cofresponding to at least 90 % of the mass of natural gas c3
[200 bar]l) and 15 °C. The gas_density for these conditions shall be considered to be equal to

b the trolley deceleration with’data channels of channel frequency class (CFC) 60 correspond
pristics given in ISO 6487:2000.

1 the value of the deceleration as defined in ISO 15501-1:2001, 4.4.3, for at least 30 ms.

4.1.3 Static test

This test may beé garried out on a vehicle body or on a part of a vehicle body.

structure

ng.

r4.1.5 of

I or cylinders to be tested shall be mounted on the vehicle bedy/or a part of the vehicle body, according

used for
he part of
lley shall

pacity at
0,2 kgl/l.

ng to the

The cylinder or cylinders to be tested shall be mounted on the vehicle body or on part of the vehicle body, according
to OEM or after-market converter specifications.

The method used for anchoring the vehicle body or the part of the vehicle body in this test shall not:

— submit the anchorages and anchorage area (300 mm diameter circle) to abnormal stresses and/or deformation;

— result in reinforcement of the cylinder or cylinders or cylinder anchorages, or the part of the vehicle structure
participating in anchoring the cylinder or cylinders.

1) 1 bar

0,1 MPa = 10°Pa; 1 MPa = 1 N/mm?

© ISO 2001 — All rights reserved
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The traction force is defined by the following formula:

F = (M:+09pV)a

where

F
M.

The test

is the traction force, in newtons,
is the mass of empty cylinder(s), in kilograms,

is the acceleration as defined in ISO 15501-1:2001,4.4.3

-2:2001(E)

is the volume of the cylinder(s) in litres,

is the density of CNG at 20 MPa (200 bar), 15 °C in kilograms per litre; it shall be|conside
0,2 kgl/l.

Shall be carried out using the following procedure.

a) Apply the traction force to the cylinder or cylinders’ centre of gravity in the specified directions within

b) Hold

the specified traction force for at least 0,2 s.

c) Release the traction force.

4.1.4 Alternative method

If a veh

cle crash test is performed according to internatienal or equivalent regulations, the requ

ISO 155(01-1:2001, 4.4.3 are considered to have been met.

415 A

4151

cceptance criteria

By testing

At the copclusion of either of these tests\\the cylinder or cylinders shall:

— remajn attached to the vehiclebody or part of the vehicle body;

— not interfere with the seat structure.

415.2

Approprigte calculations shall be carried out, depending on the individual technical parameters. The

By calculation

calculatign shallbe approved by a notified body.

4.15.3

By-engineering experience (steel cylinders)

ed equal to

0,2 s.

rements of

method of

For details of a practical means of compliance for steel cylinders (type 1 in accordance with ISO 11439:2000),

determin

ed as a result of calculations and substantiated by experience over time, see annex A.

4.2 Leak test

This test may be conducted at ambient temperature. It shall be performed on each vehicle after conversion.

a) Fill the vehicle fuelling system upstream of the first-stage regulator with an appropriate gas at 1 MPa (10 bar).

b) Check all components (valves, fittings) with a gas detector, foam-producing liquid or any other equivalent

meth

od. No leak shall be detected during five minutes.

© ISO 2001 — All rights reserved
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Perform this test again with the system upstream of the first regulator at 20 MPa (200 bar).

If the cylinder and its valve have already been leak tested, the leak test shall be performed with the cylinder valve
closed.

Stop the test if any leakage occurs during the filling from 1 MPa (10 bar) to 20 MPa (200 bar). Where a leak is
detected, it shall be rectified by first relieving any pressure, then resealing. The system shall then be re-tested.

4.3 Functional test

4.3.1 Mair| shut-off valve test

The purposg of this test is to ensure that the main shut-off valve is in the closed position when
— the ignifion key is off,

— the engjne stalls,

— cranking on fuel other than CNG, or

— the engjne is not running on CNG.

Any appropfiate method may be used to ensure test results.

4.3.2 Recé¢ptacle clearance test

Ensure that|free space around the receptacle conforms to ISO 15501-1:2001, 4.2.4.

4.4 Receptacle mounting tests

This test can be performed at ambient temperature either on a vehicle, or as a bench test using a CNG fug¢l system
equivalent [n geometry and anchoring to the vehicl€. In either case, connect the nozzle to the receptacle and
pressurize the CNG fuel system to service presstire.

The gas tightness of the CNG fuel system shall not be affected after

a) a 670 N pullis applied along the longitudinal axis of the receptacle, and
b) a momagnt of 200 N - m is applied.in a worst case manner.

Following the above test, the gastightness of CNG fuelling system shall be checked with an appropriate legk testing
method.

4 © ISO 2001 — All rights reserved
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Annex A
(informative)

Engineering experience for the mounting of steel cylinders

A.1 Single cylinder

a)

b)

c)

d)

e)

9)

h)

Therg
suffigient to ensure the stab|I|ty of the cyhnder

Whe
meta
plate
used
posit
be be

e the cylinder is anchored to sheet metal, the sheet metal shall be reinforced at each attachme
plates of areas of no less than 3 600 mm? and a thickness of no less than 2,5 mm. Afy such re

nt to form an L-section for stiffening.

Flat greas, even if ribbed, can be unsuitable for mountings without substantialreinforcement, becau
and fatigue. Anchoring should be to structural members where possible.

The mounting method shall not significantly weaken the vehicle structure.

5 shall be contoured to the shape of the sheet metal or chassis rail. It is preferred’thiat a roung
but where a square plate is fitted the corners shall be radiused to at least 0,5 mmand the bolt i
oned in the centre of the plate/washer. Where the bolt hole is not central in thevplate, the nearegt edge shall

-2:2001(E)

which shall be

ht point with
nforcement

washer be
ole shall be

5e of flexing

Whelle anchorage bolts pass through a hollow section, a spacer.tube shall be provided to prevent collapse of that

sectipn under load.

All fasteners shall have a diameter of no less than that"shown in Table A.1 and shall comply wi
class|8.8 in accordance with ISO 898-1:1999.

Whelle clamping bands are used, at least two steel\bands shall be provided, the dimensions of which
less than those shown in Table A.1. However, indhe case of multiple cylinders mounted together, Tab
not apply.

To prevent the possibility of external carrosion where clamping bands are used, a nhon-moisture-re
rubber or equivalent material shall be provided on the inner side of the bands. Similar protection shall
if the[cylinder rests against other metal objects.

th property

shall be no
e A.1ldoes

aining hard
be provided

Whete parts are joined (e.g. by ,welding a stud to a band), the strength of the joint shall be not Igss than the

strenpth of either component:

Whete the attachmentqis by means of clamping bands, there shall be a positive means of resisting |longitudinal
end Ipads on the cylinder due to the vehicle impact. The friction grip of the clamping bands is not hormally an
acceptable means/of endwise retention unless the clamping bands can be demonstrated t¢ meet the
requifement of~ISO 15501-1:2001, 4.4.3. An acceptable form of retention is to secure a 200 mm length of
50 X|50 structural steel angle to the vehicle at each end of the cylinder. Each length of steel anglg shall be at
right [angles~to the longitudinal axis of the cylinder with one leg vertical and fitted so as to provifle a gap of
7mn £3 mm to the end of the cyllnder The other leg of each angle shall be secured to the vehicle by at least
two ion dre available

and these components are capable of withstanding the required Ioadmg, they may be used, provided the

7 mm £+ 3 mm gap is maintained.

NOTE The attachment of a cylinder to the roof of the vehicle, and particularly to the gutters, is generally considered to be of
inadequate strength, and unsatisfactory for a number of other reasons, and is specifically banned in some jurisdictions. Such
installations require specific approval, which is usually given only for special vehicles, and take into account such aspects as
vehicle speed, cylinder protection mounting strength, and vehicle handling characteristics.

A.2 Multiple cylinders

For installations with more than one cylinder, a specific design may be required for the mounting attachment.

© ISO 2001 — All rights reserved
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Table A.1 — Dimensions of attachment

Cylinder capacity

Band dimensions

Bolt or stud diameter for
band or flange mountings

L (minimum nominal size) (minimum nominal size)
Over Up to and including mm mm
0 100 30 X 3 10
100 150 50 X 6 12
150 — Approved by a notified body

A.3 Cylinder mountings

Figure A.1 $hows examples of typical preferred arrangements, while Figure A.2 shows unacceptable arrangements.

© ISO 2001 — All rights reserved
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_'__

|

|

|
0,90 min

b)

c)
Figure A.1 — Typical preferred arrangements

© ISO 2001 — All rights reserved
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