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Foreword

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 with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Road vehicles — Liquefied natural gas (LNG) fuel system
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Scope

5 document specifies the performance and general test methods of liquefied natural gas f
ponents, intended for use on the types of motor vehicles as defined in [S©'3833. Thig

vorked out for such a type of vehicle. It also provides general design” principles an
1irements for instructions and marking.

5 document is not applicable to the following:
fuel containers;

stationary gas engines;

container mounting hardware;

electronic fuel management;

refuelling receptacles.

recognized that miscellaneous components not specifically covered herein can be ej
t the criteria of this document andtested according to the appropriate functional tests.

references to pressure in this document are to be considered gauge pressures unless
Cified.

5 document is based-upon a working pressure for natural gas as fuel of 1,6 MPa (16 b
king pressures cam:be’accommodated by adjusting the pressure by the appropriate fag
example, a 2 MPa (20 bar) working pressure system will require pressures to be multipl

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3

uel system
document
cific norm
 specifies

amined to

otherwise

). Other
tor (ratio).
ed by 1,25.

pir content
pplies. For

un

ated references the latest edition of the referenced document (inr]nding any amendmen

s) applies.

ISO 188:2011, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

ISO

9227, Corrosion tests in artificial atmospheres — Salt spray tests

[SO 12614-1:2021, Road vehicles — Liquefied natural gas (LNG) fuel system components — Part 1: General
requirements and definitions

ISO
ISO

12614 (all parts), Road vehicles — Liquefied natural gas (LNG) fuel system components

15500 (all parts), Road vehicles — Compressed natural gas (CNG) fuel system components

1)

©IS

1 bar=0,1 MPa = 105 Pa; 1 MPa =1 N/mm?Z.
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12614-1 apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

4 Gene

ISO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

a1

4.1 Unle

20°C+5°(.

4.2 Com
ISO 12614
of some co
If addition
series.

4.3 Unle
test with n
gas at the t
For testing
at the resp

Unless oth
Unless oth

Unless oth

5 Hydr

A compong

Outlet opening of the component shall be plugged. Valves or internal blocks shall be ensured in the

position. T
with a test

Test sampl

5s stated otherwise, the tests specified herein shall be conducted at room temperature

bonents shall comply with the tests outlined in ISO 12614-3 and subsequent parts of
series and any other applicable tests specified in this document. Because lof the peculiar
nponents, the list of tests described in this document from Clauses 5tp 15 is not exhaus
] tests are required, their requirements are provided in the respectiye part of the ISO 12

5s otherwise specified, all tests shall be conducted using inextgas. Qualified personnel can
ptural gas providing that appropriate safety measures_are fulfilled. The dewpoint of the
est pressure shall be at the temperature which ensure$yno icing, hydrate, or liquid form

affion.
at low temperatures, liquid nitrogen or LNG will besused, which will be specifically mentiotlned

pctive parts of the norm.
erwise specified, all pressures shall have a-mtaximum tolerance of £5 %.
erwise specified, all temperatures shall have a maximum tolerance of £5 %.

erwise specified, all dimensions shall have a maximum tolerance of +5%.

pstatic strength

nt shall not rupture when subjected to the following test method.

i

he hydrostaticpressure specified for each component in the ISO 12614 series shall be ap
fluid to the inlet of the component for a period of at least 3 min.

bs shall ot be used for any other testing.

6 Leakage

6.1 General

i.e.

the
ties
ive.
H14

hlso
test

en
ed

Prior to conditioning, the devices shall be purged with nitrogen and then sealed at 30 % of working
pressure using nitrogen, dry air, or natural gas.

All tests shall be conducted while the devices are continuously exposed to the specified test
temperatures. The device shall either be bubble free or have a leakage rate less than 20 Ncm3/h
according to the following test method.

© ISO 2021 - All rights reserved
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6.2 External leakage

Each device outlet shall be plugged with the appropriate mating connection and the test pressure
applied to the inlet.

Pressurized air, nitrogen, or natural gas shall be applied to the test devices.

At all the test temperatures, immerse the components in a suitable test medium for 2 min or use a
helium vacuum test (global accumulation method) or other equivalent methods.

If there are no bubbles for the specified time period, the sample passes the test. If bubbles are detected,
theyrtheteakrateshattbemeasured by amappropriate retthod:

6.3| Internal leakage

The internal leakage is applicable only to devices having a closed position. Thé,dim of this test is to
cherk the pressure tightness of the closed system.

Theg inlet or outlet of the device (as applicable) shall be connected with the appropriate mating
conhection while the opposite connection(s) shall be left open.

6.4 Test conditions
Test conditions for internal and external leakage:

a) |The device shall be conditioned at a low temperature of <-162 °C and pressurized at Ll00 % and
25 % of working pressure.

b) [The device shall be conditioned at room temperature of 20 °C and pressurized at 25 % and 150 % of
working pressure.

c) |The device shall be conditioned at a high’temperature of 85 °C/120 °C and pressurized dt 25 % and
150 % of working pressure.

7 |Excess torque resistance

A cpmponent designed to lve connected directly to threaded fittings shall be capable of withstanding
without deformation, breakage, or leakage a torque effort of 150 % of the manufacturer’s specified
torque value.

The following testmeéthod shall apply.
a) |[An unusedomponent shall be used for this test. The torque shall be applied adjacent tolthe fitting.

b) |For acomponent having threaded connection(s), the turning effort shall be applied for 1p min, then
released, and the component removed and examined for deformation and breakage.

c) Subject the component to the leakage test specified in Clause 6.

d) Subject the component to the hydrostatic strength test specified in Clause 5.

8 Bending moment

A component subject to bending moment tests shall be capable of operation without cracking, breaking,
or leaking when subjected to the following test method.

a) The connections of the component shall be assembled leak-tight to an appropriate mating
connection(s), representative of design intent. After assembly, the length of the inlet tubing shall be
greater than 300 mm (see Figure 1).

© IS0 2021 - All rights reserved 3
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b)

d)

f)

Key
1
2

a

The outlet connection shall be rigidly supported 25 mm from the component outlet, unless the
following exceptions apply:

— when the component has an integral mounting means independent of the inlet and outlet
connections, the component shall be mounted using the integral mounting means as specified

by the ma

nufacturer;

— when the component is intended to be mounted by either the integral mounting means or the
component outlet, the mounting means which produces the most severe test condition shall be

used.

This a§sembly above shall be checked ToT [eaks prior to step dJ.

With the component in the closed position, the system shall be pressurized to 5 kPa and.aforc

specified in Table 1 at 300 mm from the inlet shall be applied and maintained for 15 minsWith
removjfng the force, the component shall be checked for leakage, in accordance with the test met]

in Clayse 6 at room temperature.

NOTE Depending on how this is performed, raising the load to compensate buoyancy can be necess

The teft in step d) shall be conducted four times with the component beifrg fotated 90° around|

P as
out
hod

hry.
the

horizoptal axis between each test. Between tests, the components shall'be opened and closedl (if
applicable) three times with the bending moment removed.

Atthe fompletion of the above tests, the component shall be removed and examined for deforma
and then subjected to the leakage test as specified in Clause6.and to the hydrostatic strength

accordling to C

lause 5.

Table 1 — Bending test force

fion
test

Outside diameter of tubing Force
(mm) (N)
6 3,4
8 9,0
12 17,0
>16 30,0

Dimensions in millimetres
2
300
Z
‘%Z@j T— — 5 kPa (50 mbar) ®
25 >300

component
force point
4 x 90° rotation

Figure 1 — Bending moment
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Continued operation

General

Detailed test methods for each component can be found in the appropriate clauses of this document.
The test method detailed below is general in nature and also applies to miscellaneous components.

Connect the component securely by a suitable fitting to a source of compressed dry air, nitrogen, or
natural gas and subject it to the number of cycles specified in ISO 12614-3 and subsequent parts of the
ISO 12614 series. A cycle shall consist of one opening and one closing (if applicable) of the component

wit
fixt

Thd
Unl

9.2

The
pre

Thd
tem

The
ISO

Thi

9.3
Thd

10

10.
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Lure shall be lowered to a maximum of 50 % of the test pressure.
test pressure shall be 100 % of the working pressure.

bss otherwise specified, the following conditions apply.

Components, which are intended to be used at temperatures.less than -40
Esure, and shall comply with Clause 6 at low temperature.
component shall be operated through 4 % of the total‘cycles at the appropriate

perature specified in ISO 12614-1:2021, 4.3 at working pressure.

12614-1:2021, 4.3 at the completion of the low teniperature cycles.

5 test can be interrupted, if desired, at 20 % intervals for leakage testing.

component shall be tested per the\[SO 15500 series.

Corrosion resistance

salt
eq

spray in accordanege) with the following test method. AISI series 300 austenitic stainleg
valent austeniticStainless steels, are exempt from corrosion resistance testing.

of the test

°C

component shall be operated through 96 % of the total cycles at <162 °C temperature and working

maximum

component shall comply with Clause 6 at the appropriate maximum temperature specified in

Components, which are not intended to be used at temperatures less than 40 °C

I All components shall° perform safely and in conformance with Clause 6 following exposure to

s steels, or

h salt spray
in vehicle

10.4 The saline solution shall consist of 5 % sodium chloride and 95 % distilled water, by weight.

10.5 Immediately following the corrosion resistance test, rinse the sample and gently clean it of salt

dep

osits; then subject it to the leakage test according to Clause 6.

10.6 Immediately following the corrosion resistance test and leakage test, subject the sample to the

hyd

©IS

rostatic strength test according to Clause 5.
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11 Oxygen ageing

All synthetic or non-metallic parts of components which provide an LNG-containing seal, for which a
satisfactory declaration of properties is not submitted by the applicant (see ISO 12614-1:2021, 4.4) shall,
when tested, not crack or show visible evidence of deterioration after oxygen ageing in accordance with
the following test method.

Representative samples shall be subjected to 96 h exposure to oxygen at a temperature of 70 °C at
2 MPa (20 bar) in accordance to ISO 188.

12 Elect]

All electric

the maximpum voltage specified by the manufacturer or 1,5 times the nominal operating voltage *]

whichever

13 Non-metallic material immersion

13.1 Non

described in 13.2, except where the applicant submits declarations of results of tests carried out onl

material pr

13.2 Apat
volume or

a)

Prepat

used i a component, then immerse the sample or samples at room temperature in natural gas

pressu

b)

Immed
pressu

No tested
change shg

14 Vibra

All compor
requireme
to the follo

Vibrate the
sealed at i

rical overvoltages

is higher, for periods of 3 min without failure.

metallic material used in a component shall be subjected by the test agency to the t

ovided by the manufacturer.

t made of non-metallic material in contact with naturakgas shall not show excessive chang
[veight when tested according to the following procedure.

e, measure and weigh a representative sample or samples of each non-metallic mate

re 3 MPa (30 bar) for a minimum of 70 h.

iately following this period of immersion, rapidly reduce the test pressure to atmosph
re without causing shredding or disintegration.

ample shall exhibit swelling.greater than 25 % or shrinkage greater than 1 %. The we
11 not exceed 10 %.

tion resistance.

ents with moving’parts shall remain undamaged and shall continue to operate and meef]
hts of their leéakage tests and hydrostatic strength test after vibration, carried out accorg
wing test-procedure.

component, pressurized to its working pressure with dry air, nitrogen, or natural gas
oth“ends, for 30 min along each of the three orthogonal axes at the most severe resof]

nl components or devices containing electrical subcomponents shall withstand applicatign of

%,

bsts
the

e in

rial
ata

eric

ght

the
ling

and
ant

etermined as follows:

frequency

a) by an acceleration of 1,5g;

b) within

c) witha

a sinusoidal frequency range of 10 Hz to 500 Hz;

sweep time of 10 min.

If the resonance frequency is not found in this range, the test shall be conducted at 500 Hz.

At the completion of the test, the component shall not show any indication of fatigue or component
damage and shall comply with the leakage test specified in Clause 6 and the hydrostatic strength test
specified in Clause 5.
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15 Brass material compatibility

All brass components or subcomponents which contain LNG for which a satisfactory declaration of
properties is not submitted by the applicant shall be tested as described below.

Component manufacturers that can provide documentation attesting to the field worthiness of their
products can be exempted from this requirement. Otherwise, the following test method is applied.

Each test sample shall be subjected to the physical stresses normally imposed on or within a part as
a result of assembly with other components. Such stresses shall be applied to the sample prior to and
maintained during the test. Samples with thread, intended to be used for installing the product in the
field, shall have the threads engaged and tightened to the torque specified in the instructior) manual of
the[sample. Polytetrafluorethylene (PTFE) tape or pipe compounds shall not be used on‘the threads.

Three samples shall be degreased and then continuously exposed to a set positiomfor 10 d to a moist
aminonia-air mixture maintained in a glass chamber of approximately 30 I havinga glass coyer.

Apgroximately 600 cm3 aqueous ammonia having a specific gravity of 0;94’shall be majntained at
the[bottom of the glass chamber below the samples. The samples shall be ‘positioned 40 |mm above
thelaqueous ammonia solution and supported by an inert tray. The moist ammonia-air mixture in the
chamber shall be maintained at atmospheric pressure and at a temperature of 34 °C + 2 °C.

Aftér being subjected to the conditions described above, the samiple shall show no evidence pf cracking
whé¢n examined using a 25x magnification.

© IS0 2021 - All rights reserved 7
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