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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
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ISO 155(

[N TS0, also take part i the WOrk. 15U collaborates closely with the Internatonal Efe
ion (IEC) on all matters of electrotechnical standardization.

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

rnational Standards adopted by the technical committees are circulated to the,member bodie
bn as an International Standard requires approval by at least 75 % of the member bodies castin

is drawn to the possibility that some of the elements of this part of 1SO 15500 may be the
hts. 1SO shall not be held responsible for identifying any or all such patent rights.

nal Standard ISO 15500-2 was prepared by Technical Committee ISO/TC 22, Roa
hittee SC 25, Road vehicles using natural gas.

0 consists of the following parts, under the general title. Road vehicles — Compressed natura

fuel syst¢m components:

— Part

—  Part

—  Part

— Part

— Part

— Part

— Part

— Part

— Part

1: General requirements and definitions
2: Performance and general test methods
3: Check valve

4: Manual valve

5: Manual cylinder valve

6: Automatic valve

7: Gas injector

8: Pressure'indicator

9: Pressure regulator

trotechnical

5 for voting.
g a vote.
b subject of

d vehicles,

gas (CNG)

a0

—  Part

— Part

— Part

— Part

— Part

— Part

10— Gas-flowadjuster

11: Gas/air mixer

12: Pressure relief valve (PRV)
13: Pressure relief device (PRD)
14: Excess flow valve

15: Gas-tight housing and ventilation hose
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— Part 16: Rigid fuel line
— Part 17: Flexible fuel line
— Part 18: Filter

— Part 19: Fittings
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Road vehicles — Compressed natural gas (CNG) fuel system
components —

Part 2:

Perfo

rmance and general test methods

1 Scdg

This part
compone

This part
or dual-fu

a) liqus
b) fuel

c) stati
d) cont
e) elec
f)  refud

NOTE 1
of this par

NOTE 2
specified.

NOTE 3

15 °C. Otlper servicepressures can be accommodated by adjusting the pressure by the appropriate factor (ratio).

a 25 MPa

pe

of 1SO 15500 specifies performance and general test methods for compressed natural gas
nts intended for use on the types of motor vehicles defined in ISO 3833-

of ISO 15500 is applicable to vehicles using natural gas in accordance with ISO 15403 (mono
el applications). It is not applicable to the following:

fied natural gas (LNG) fuel system components located upstream of, and including, the vaporiZ
Containers;

bnary gas engines;

hiner mounting hardware;
ronic fuel management;
blling receptacles.

It is recognized that miscellaneous components not specifically covered herein can be examined to me
f of ISO 15500 and tested according to the appropriate functional tests

All references to pressure in this part of 1ISO 15500 are to be considered gauge pressures unle

This part of 1SO 15500 is based upon a service pressure for natural gas as fuel of 20 MPa [200 ba

(250 bar):service pressure system will require pressures to be multiplied by 1,25.

fuel system

Hfuel, bi-fuel

et the criteria

5s otherwise

1)] settled at
—or example,

2 Nor

b £
Irative TCITICIIC TS

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 15500. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 15500 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain

registers

of currently valid International Standards.

1) 1 bar

=0,1 MPa =105 Pa; 1 MPa = 1 N/mm?2
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ISO 188:1998, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests.

ISO 1817, Rubber, vulcanized — Determination of the effect of liquids.

ISO 3833:1977, Road vehicles — Types — Terms and definitions.

ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests.

ISO 15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel for vehicles.

ISO 15500-1:2000, Road vehicles — Compressed natural gas (CNG) fuel system components — General

requiremen
ISO 15500-

ISO 15500

3 Term

s and definitions.
3, Road vehicles — Compressed natural gas (CNG) fuel system components — Part 3-Check

parts 4 to 19), Road vehicles — Compressed natural gas (CNG) fuel system components.

5 and definitions

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

4 Gene
4.1 Unles

4.2 Com

ra
s otherwise stated, the tests shall be conducted at room temperature: i.e. 20 °C £ 5 °C.

bonents shall comply with the tests specified in\ISO 15500-3 and subsequent parts, as w¢

valve.

Il as the

applicable fests specified in this part of ISO 15500. Because of the peculiarities of some components, the list of

tests given
provisions 3

4.3  Unles
also test wi

in this part of ISO 15500 (clauses 5 to 15) is-not exhaustive. Where additional tests are requ
Ire given in another, relevant part.

s otherwise specified, all tests shalkbe conducted using dry air or nitrogen. Qualified perso
h natural gas provided that appropriate safety measures are taken. The dewpoint of the test g

test pressule shall be at the temperature atwhich there is no icing, or hydrate or liquid formation.

4.4 ltisr

5 Hydrg
A compone

Plug the oy
Apply, with

bcognized that new technolegy may not be covered in ISO 15500-3 or subsequent parts of 1ISO|

static strength
nt shall not.rupture when subjected to the following test procedure.

tlet opening of the component and have the valve seats or internal blocks assume the open
p test fluid, the hydrostatic pressure specified in ISO 15500-3 and subsequent parts of ISO 155

inlet of the

red, their

nnel may
as at the

15500.

position.
00 to the

omponent for a period of at least 3 min

The samples used in this test shall not be used for any other testing.

6 Leakage

6.1 General

6.1.1

pressure using nitrogen, dry air or natural gas.

Prior to conditioning, purge the component or device with nitrogen and then seal it at 30 % of service
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6.1.2 Conduct all tests while the device is continuously exposed to the specified test temperatures. The device
shall either be bubble-free or have a leakage rate of less than 20 cm3/h (normal) using the following test method.

6.2 External leakage
6.2.1 Plug each device outlet with the appropriate mating connection and apply the test pressure to the inlet.

6.2.2  Apply pressurized air, nitrogen, or natural gas to the test device.

6.2.4 If there are no bubbles for the specified time period, the sample passes the test. If bubbtes’ afe detected,
measure|the leak rate by an appropriate method.

6.3 Internal leakage

6.3.1 he internal leakage test is applicable only to devices having a closed position. The aim of this test is to
check the pressure tightness of the closed system.

6.3.2 Connect the inlet or outlet (as applicable) of the device, with the~appropriate mating connection, while
leaving the opposite connection or connections open.

6.4 Tepst conditions

6.4.1 General

The lealage test conditions depend on whether the-component is exposed to cylinder pressure| or located
downstrgam of the first stage of pressure reduction.

6.4.2 Devices exposed to cylinder pressure

6.4.2.1 The device shall be conditioned-at a low temperature of — 40 °C, and pressurized at 75 % gnd 2,5 % of
service pressure.

6.4.2.2 The device shall be conditioned at a room temperature of 20 °C and pressurized at 2,5 % and 150 %
of service pressure.

6.4.2.3 The device shdll be conditioned at a high temperature of 85 °C or 120 °C and pressurized|at 5 % and
150 % of|service pressure:

6.4.3 Devices_downstream of the first stage of pressure reduction

6.4.3.1 The device shall be conditioned at a low temperature of — 40 °C, and pressurized at 75 % gnd 2,5 % of
Working pressure

6.4.3.2 The device shall be conditioned at a room temperature of 20 °C and pressurized at 2,5 % and 150 %
of working pressure.

6.4.3.3 The device shall be conditioned at a high temperature of 85 °C or 120 °C and pressurized at 5 % and
150 % of working pressure.

© ISO 2001 - All rights reserved 3
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7 Excess torque resistance

A component designed to be connected directly to threaded fittings shall be capable of withstanding, without
deformation, breakage or leakage, a torque effort of 150 % of the rated installation value, according to the following
test procedure.

a) Test an unused component, applying the torque adjacent to the fitting.

b) For a component having a threaded connection or threaded connections, apply the turning effort for 15 min,
release it, then remove the component and examine it for deformation and breakage.

c) Subjec
8 Bend
A compone
following pr
a) Assem

represe

Figure

b) The ol
cases:

— if the component has an integral mounting means independent of the inlet and outlet connec

CO|

— f
ou

c) Check

d) With th
accord
compo

NOTE
e) Condu
Betwesd

f) Atthe
the lea

| the component to the leakage test specified in clause 6.

ng moment

nt shall be capable of operation without cracking, breaking, or leaking when'tested accordi
pcedure.

ble the connections of the component, leak-tight, to an appropriate mating connection or con
bntative of design intent. After assembly, the length of the inlet tubing‘shall be greater than 300
1).

tlet connection shall be rigidly supported, 25 mm from thexcomponent outlet, except in the

mponent shall be mounted using the integral mounting means specified by the manufacturer;

he component is intended to be mounted by either the integral mounting means or the cd
tlet, the mounting means that produces the.most severe test condition shall be used.

this assembly for leaks prior to subjecting it to d).
e component in the closed,_pesition, pressurize the system to 5 kPa (50 mbar) and apply

ng to Table 1, 300 mm from“the inlet, maintaining it for 15 min. Without removing the force, ¢
hent for leakage, in accordance with the test method given in clause 6, at room temperature.

Ct procedure d)-feur times, rotating the component 90° around the horizontal axis between ¢
n tests, openand close (if applicable) the component three times with the bending moment rer

completian.of the above tests, remove the component and examine it for deformation; then su
age test according to clause 6.

Depending on how.this test is performed, raising the load to compensate buoyancy could be necessary.

ng to the

nections,
mm (see

following

ions, the

mponent

a force
heck the

ach test.
hoved.

bject it to
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Table 1 — Bending moment test force

Outside diameter of tubing Force
mm N

6 3,4

8 9,0

> 12 17,0

Dimensions |n millimetres

300

5 kPa (50 mbar)®

25 > 300

Key

1 Comgonent
2 Force point

a 4 x 90 rotation.

Figure 1 — Bending moment

9 Continued<peration

9.1 Ggneral

For the details of test methods for particular components, see the other parts of ISO 15500. The method specified
in this clause is general in nature and also applies to miscellaneous components.

9.2 Test method

9.2.1 Test procedure
Connect the component securely by a suitable fitting to a pressurized source of dry air, nitrogen or natural gas and

subject it to the number of cycles specified in ISO 15500-3 and subsequent parts of ISO 15500. A cycle shall
consist of one opening and (if applicable) one closing of the component within a period of not less than 10s+ 2 s.
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During the off-cycle, the downstream pressure of the test fixture shall be lowered to a maximum of 50 % of the test
pressure.

In the case of components downstream of the first stage of pressure reduction, the test pressure shall be based on
100 % of the working pressure.

Unless otherwise specified, the conditions of 9.2.2 and 9.2.3 apply.

9.2.2 Room temperature cycling

Operate the component thral |gh 96 % of the total ("yr"|PQ at room temperature and at service pressure nrrording to
clause 6.

This test may be interrupted, if desired, at 20 % intervals for leakage testing.

9.2.3 High temperature cycling
Operate th¢ component through 2 % of the total cycles at the appropriate maximum.temperature spgcified in

ISO 15500-11:2000, subclause 4.4, at service pressure. The component shall comply)with clause 6 of thjs part of
ISO 15500 gt the appropriate maximum temperature at the completion of the high.temperature cycles.

9.2.4 Low temperature cycling
Operate the component through 2 % of the total cycles at the appropriate minimum temperature specified in

ISO 15500-{1:2000, subclause 4.4, at 50 % service pressure. The component shall comply with clause 6 of this part
of ISO 155Q0 at the appropriate minimum temperature at the completion of the low temperature cycles.

10 Corrdsion resistance

10.1 All cpmponents shall perform safely and .in compliance with clause 6 following exposure to salt spray
according to the following test method.

10.2 With the component supported in its normal installed position, expose it for 96 h to a salt spray (fog) test as
specified in[ISO 9227.

10.3 Mainfain the temperature within-the fog chamber at between 33 °C and 36 °C.
10.4 The galine solution shall eonsist of 5 % sodium chloride and 95 % distilled water, by weight.

10.5 Immadiately following the corrosion test, rinse the sample and gently clean it of salt deposits; then |[subject it
to the test dccording te clause 6.

11 Oxyggen-ageing

All synthetic or non-metallic parts of components that provide a fuel-containing seal for which a satisfactory
declaration of properties is not submitted by the applicant shall not crack or show visible evidence of deterioration
after oxygen ageing when tested according to the following procedure.

Subject representative samples to 96 h of exposure to oxygen at a temperature of 70 °C, at 2 MPa (20 bar), in
accordance with 1SO 188.

6 © IS0 2001 — All rights reserved
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12 Electrical overvoltages

2:2001(E)

All electrical components or devices containing electrical subcomponents shall withstand the application of
1,5 times the rated voltage £ 5 % for periods of 3 min without failure.

13 Non-metallic synthetic immersion

13.1 Non-metallic synthetic material used in a component shall be subjected by the test agency to the tests
described in subclauses 13.2 and 13.3, except where the applicant submits declarations of results of tests carried

out on th

13.2 A part made of non-metallic synthetic material in contact with natural gas shall not show excessivi

ETTTateriat provided by the mmanofactorer:

r weight when tested according to the following procedure.

are, measure and weigh a representative sample or samples of each non-metalli¢c,synthetic m
component, then immerse the sample or samples at room temperature in patural gas at a
Pa (200 bar) for a minimum of 70 h.

wing this period of immersion, rapidly reduce the test pressure to atniospheric pressure with
dding or disintegration.

volume @
a) Pref
in a
20 M
b) Follg
shre|
No teste

not exce¢d 10 %.

13.3 Ndgn-metallic synthetic material

alpha ol

change in volume or weight when tested in accordance with ISO 1817 or the following procedure.

a) Pref
ina
the t

b) Folld

No samg

exceed 10 %.

14 Vib

All comf
requirem

sample shall exhibit swelling greater than 25 % or shrinkagée. greater than 1 %. The weight G

used in a component that could be exposed to estg
in-based synthetic compressor oils, including non<synthetic compressor oils, shall not shoy

are, measure and weigh a representative sample or samples of each non-metallic synthetic m
component, then immerse the sample orxsamples at room temperature in holders each conta
pst fluids for a minimum of 70 h.

wing this period of immersion, remeve and measure the test samples.

le shall exhibit swelling greater than 25 % or shrinkage greater than 1 %. The weight chan

Fation resistance

ents of their leakage tests after 6 h of vibration, carried out according to the following test procg

Sec
thre

a)

¢

re‘the component in a test apparatus and vibrate for 2 h at 17 Hz with an amplitude of 1,5 m

e change in

aterial used
pressure of

out causing

hange shall

r-based or
V excessive

aterial used
ning one of

je shall not

onents with~moving parts shall remain undamaged, and shall continue to operate angd meet the

dure.

n in each of

orientation axes.

b)

15

Brass material compatibility

On completion of this total of 6 h vibration, the component shall comply with the requirements of clause 6.

All fuel-containing brass components or subcomponents for which a satisfactory declaration of properties is not
submitted by the applicant shall be tested according to the following procedure (component manufacturers able to
provide documentation attesting to the field-worthiness of their products are exempted from this requirement).

a)

Subject each test sample to the physical stresses normally imposed on, or within, a part as a result of

assembly with other components. Apply these stresses to the sample prior to the test, and maintain them
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