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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 maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria neededfof
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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Introduction

For the purposes of this document, all fuel system components in contact with natural gas have been
considered suitable for compressed gaseous hydrogen (CGH2), in accordance with ISO 14687-1 or
ISO 14687-2, and hydrogen/natural gas blends using natural gas, in accordance with ISO 15403-1 and
ISO/TR 15403-2.

When applying this document, it should be understood that a safety device to prevent overfilling the
vehicle's fuel system is part of the fuelling station. The pressure gauge has not been considered as a
safety component.

When necessary, technical solutions regarding functional requirements are given in this dgcument, as
in Annex A.

Thip document refers to a service pressure of 20 MPa.

NOTE This document is based on a service pressure for compressed gaseous hydrogen [CGH2) and
hydrogen/natural gas blends as fuels of 20 MPa settled at 15 °C. Other service pressures can be accommodated
by adjusting the pressure by the appropriate factor (ratio). For example, presstires to be multiplied by 1,25 for a
25 NIPa service pressure system.

© ISO 2018 - All rights reserved v
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Road vehicles — Compressed gaseous hydrogen (CGH2)
and hydrogen/natural gas blends fuel systems —

Part 1:
Safety requirements
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Scope

5 document specifies the minimum safety requirements applicable for-the funct
pressed gaseous hydrogen (CGH2) and hydrogen/natural gas blends @nboard fu
nded for use on the types of motor vehicles defined in ISO 3833.

applicable to vehicles using compressed gaseous hydrogen (CGH2), injaccordance with I
SO 14687-2, and hydrogen/natural gas blends using natural gas,“ifi accordance with I
ISO/TR 15403-2. It is not applicable to the following:

liquefied hydrogen (LH2) fuel system components;
fuel containers;

stationary gas engines;

container mounting hardware;

electronic fuel management;

refuelling receptacles; and

fuel cell vehicles.

E1 Itis recognized that niiscellaneous components not specifically covered herein can be ¢
t the criteria of this document/and tested according to the appropriate functional tests.

E2  All references to pressure in this document are considered gauge pressures unles
ified.

jonality of
bl systems

50 14687-1
0 15403-1

xamined to

otherwise

matters relatingto the skills of installers and converters have been excluded from this dgcument.

Normative references

following documents are referred to in the text in such a way that some or all of th

pir content

con

et . - el 1 — A | £, 1 4] e ]
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pplies. For

undated references, the latest edition of the referenced document (including any amendments) applies.

ISO

1176, Road vehicles — Masses — Vocabulary and codes

ISO 12619 (all parts), Road vehicles —Compressed gaseous hydrogen (CGHZ2) and hydrogen/natural gas
blends fuel system components

ISO
ISO

16380, Road vehicles — Blended fuels refuelling connector

17268, Gaseous hydrogen land vehicle refuelling connection devices

ISO 21266-2, Road vehicles — Compressed gaseous hydrogen (CGHZ2) and hydrogen/natural gas blend fuel
system components — Part 2: test methods
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ISO 20653, Road vehicles — Degrees of protection (IP code) — Protection of electrical equipment against
foreign objects, water and access

ISO 14687-1, Hydrogen fuel — Product specification — Part 1: All applications except proton exchange

membrane

(PEM) fuel cell for road vehicles

ISO 14687-2, Hydrogen fuel — Product specification — Part 2: Proton exchange membrane (PEM) fuel cell

application

s for road vehicles

IS0 198811, Gaseous hydrogen — Land vehicle fuel containers

101 L 1

IEC 60079

3 Terms and definitions

For the pur
ISO and IE
ISO On

IEC El¢

3.1 Geng

3.1.1
service pr
settled pre

; £ L 1. ] o £ £ I ] ;. £ L
TU™ I, LAPTOSTVCUtIIToOSPITreTts 1. CTauSSyIcutiornr o ar cus LAPTOSTVE gusSatiTtosSpric

poses of this document, the terms and definitions given in ISO 12619-1 and the following af
[ maintain terminological databases for use in standardization at the following addresse

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

ctropedia: available at http://www.electropedia.org/

ral terms

essure
ssure of 20 MPa at a uniform gas temperature of 15 °C

es

ply.

2]

3.1.2

compress¢d gaseous hydrogen (CGH2) and hydrogen/natural gas blends on-board fuel system
compressed natural gas fuel system comprising-cylinder, or cylinders according to ISO 19881 or
ISO/TS 15869 as applicable, mounting, one or-more refuelling receptacles according to ISO 16380 or
ISO 17268 ps applicable, and the components,described in ISO 12619-3 and following parts

3.1.3

main shuttoff valve

automatic yalve designed to isolate.d high-pressure source

3.1.4

bi-fuel HNGV

vehicle thdt has two independent fuel systems (one of them for compressed gaseous hydrogen pnd
hydrogen/hatural gasiblend ) and can run alternatively on either fuel, but only on one at a time

Note 1 to enftry: Theterm Bi-fuel also applies to vehicles that run on both fuels simultaneously in limited amgunt
or duration

3.2 Vehicle mass

3.21

kerb mass

complete shipping mass of a vehicle fitted with all equipment necessary for normal operation plus the
mass of the following elements for M1, N1 and M2 having a maximum authorized mass not exceeding
3500 kg:

— lubricants, coolant (if needed), washer fluid;

— fuel (tank filled to at least 90 % of the capacity specified by the manufacturer);

1) Under preparation. Stage at the time of publication: ISO/FDIS 19881.
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— other equipment if included as basic parts for the vehicle, such as spare wheel(s), wheel chocks, fire

extinguisher(s), spare parts and tool kit

Note 1 to entry: The definition of kerb mass may vary from country to country, but in this document it refers to
the definition contained in ISO 1176.

3.2.

2

maximum authorized mass
kerb mass plus the maximum allowable payload

3.3

3.3
cat
pov

3.3
cat
veh
driy

3.3
cat
veh
driy

3.3
cat
veh
driy

34
cat
pow

3.4
cat
veh

3.4
cat
veh
not

3.4
cat

Vehicle categories

1
pgory M
fer-driven vehicles having at least four wheels and used for the carriage of passéngers

1.1

pgory M1

icles used for the carriage of passengers and comprising no more than eight seats in add
rer's seat

1.2
pgory M2

rer's seat and having a maximum authorized mass not exceeding 5 000 kg

1.3
pgory M3

rer's seat and having a maximum authorizeddnass exceeding 5 000 kg

2
pgory N
Fer-driven vehicles having at least four wheels and used for the carriage of goods

2.1
pgory N1
icles used for the carriageof goods and having a maximum authorized mass not exceedir]

2.2

pgory N2

icles used for-the carriage of goods and having a maximum authorized mass exceeding 3
exceeding 42.000 kg

2.3
pgory(N3

jtion to the

icles used for the carriage of passengers and comprising 'more than eight seats in addition to the

icles used for the carriage of passengers andwcomprising more than eight seats in addition to the

g 3500 kg

500 kg but

veh

icles used for the carriage of goods and having a maximum authorized mass exceeding 1

p 000 kg

3.5

electronic control unit
device which controls the compressed gaseous hydrogen (CGH2) or hydrogen/natural gas blends
demand of the engine and establishes the cut-off of the automatic valve in case of a broken fuel supply
pipe or in case of stalling of the engine, or during a crash

© ISO 2018 - All rights reserved
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4 Requirements
4.1 Design

4.1.1 General

The compressed gaseous hydrogen (CGH2) and hydrogen/natural gas blends on-board fuel system
components shall comply with ISO 198812) ISO/TS 15869, ISO 16380, ISO 17268 and ISO 12619, as
applicable.

gaseous hydrogen (CGH2) and hydrogen/natural gas blends fuel system as a result of sustained
operation ¢n compressed gaseous hydrogen and hydrogen/natural gas blends. Such measures-shalll be
as recommlended by the original vehicle manufacturer (e.g. fuel hoses).

For bi-fuel[HNGV, provision shall be made to avoid accelerated deterioration of the non-compreﬂnsed
|

All fuel sygtem components shall fulfil the following conditions.

a) They ghall withstand the environmental temperatures and other environmehtal conditions safely
during their operational life.

b) They shall be located with full regard for anticipated damage while thewvehicle is being used safely.
Such damage can be caused by the vehicle itself, by extraneous factors such as heat, road debris,
automptive fluids (brake liquid, oil, petrol, cooling liquid, etc.), ox¥by rust, etc.

c) They ghall be fitted so that they are not the outermost, highest or lowest parts of the vehigles;
otherwise they shall be protected.

d) They shall be fitted so as not to affect ground clearance, approach angle, ramp (break-over) angle
or depprture angles as defined by the vehicle manufacturer.

e) They shall be located so that they do not suffer eorrosion damage by accumulation of water or cdrgo
chemigals.

f) They ghall assure the proper electrical” conductivity throughout the fuel system in order to ayoid
the electrostatic charges. This provision does not apply to gas-tight housing and ventilation hoges.

g) All cornections shall be made in(locations where access is possible for inspection.

The compressed gaseous hydrogen (CGH2) and hydrogen/natural gas blends system shall be installled
in such a way that it has suitable protection against damage, such as damage due to moving velficle
components, collision, grit.or’due to the loading or unloading of the vehicle or the shifting of those lopds.

The compressed gaseotis hydrogen (CGH2) and hydrogen/natural gas blends system shall include
automatic yvalves désigned to close when the engine is not running on compressed gaseous hydrdgen
(CGH2) andl hydrdgen/natural gas blends, and shall be able to be manually opened or closed in cage of
failure of the aUtomatism (see Annex B).

Thecompr cU :- cOU VU .:‘ [] d Ul VUITOPC dlUl'dl £d DICE U OI1-D0dI U UC V C all
include:

— anautomatic valve installed directly on every compressed gaseous hydrogen (CGH2) and hydrogen/
natural gas blends cylinder, with a manual valve rigidly fixed to the compressed gaseous hydrogen
(CGH2) and hydrogen/natural gas blends cylinder, which may be integrated into the automatic
valve. The manual valve shall be able to isolate the cylinder content from the automatic valve;

— aPRD installed on each cylinder, functionally independent from any other component;

2) Under preparation. Stage at the time of publication: ISO/FDIS 19881.
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one or more additional PRD as applicable to the approval of the cylinder according to ISO
according to any other recommendations of ISO/TS 15869;

an excess flow valve inside, and optionally outside, every cylinder or a functionally
system to control the gas leakage in the event of an abnormal flow (see Annex A).

The automatic valve shall be closed when:

198813) or

equivalent

the vehicle is not operating on compressed gaseous hydrogen (CGH2) and hydrogen/natural gas

blends;

Wh

£l 3 3 s 3
CIIC CTITETITC TS IO T T O T -

bre it has to remain open by design, the valve may remain open when the engine stops

stop phase in start-stop systems.

Onl
gas

4.1

4.1
The

Thd
fore

The

4.1

Gas
fun
the

To j
inr
by 1
ISO

y automatic valves that are normally closed when deactivated shall be used in the c
bous hydrogen (CGH2) and hydrogen/natural gas blends on-board fuel system.

2 Components

2.1 Receptacle
receptacle shall comply with ISO 16380 or with ISO 17268, as applicable.

receptacle shall be provided with a protective cap,~to prevent the entry of dust, flu
ign matter. The protective cap shall be attached in-such a way as to prevent loss of the c3

following data shall be displayed near the receptacle (marking shall be permanent):

type of fuel (i.e. “compressed gaseous hydrogen (CGH2) and hydrogen/natural gas
compressed gaseous hydrogen and hydfegen/natural gas blends);

periodic inspection date for gas cylinders according to ISO 19881 or applicable standard

service pressure for the vehicle.

2.2 Gas cylinder

cylinders shall be provided with cylinder valves, automatic valves, excess-flow v{
Ctionally equivalentsystem) and pressure-relief devices, and shall be mounted in accor
requirements&etout in 4.4.

prevent heat damage, gas cylinders and appurtenances shall either use a heat shield or

during the

pmpressed

d or other
p.

blends” for

s; and

ilves (or a
Hance with

be located

plation_tovthe exhaust system such that their skin temperature does not exceed the val
he véhicle, valves (including PRD) or cylinder manufacturers and in accordance with

bet

12619 and ISO/TS 15869. If no shielding is provided, there shall be a clearance of at le

e specified
SO 19881,
st 100 mm

All fibre-reinforced gas cylinders (types 2, 3, and 4 according to ISO 19881%)) shall be protected from
ultra-violet radiation and automotive fluids.

4.1.

2.3 Pressure regulator

Components located downstream of the pressure regulator shall be protected from over pressurization
due to regulator failure. This protection may be provided by components inside the pressure regulator

(i-e.

pressure relief valve) as specified in ISO 12619-9.

3)
4)

Under preparation. Stage at the time of publication: ISO/FDIS 19881.
Under preparation. Stage at the time of publication: ISO/FDIS 19881.
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4.1.2.4 PRDand PRV

The suggested configuration for PRDs is parallel combination or thermal relief device for every type of
cylinder. Series PRDs may only be used in type 1 steel cylinders and shall not be used in type 2, type 3

and type 4

cylinders.

The PRD shall be protected from dirt and water ingress and shall be located as far away as possible
from sources of ignition and heat in the vehicle.

The PRD shall comply with ISO 12619-10, venting gas to protect cylinder rupture.

The PRV s

the pressufe regulator or regulators. If multiple regulators are used, it may be necessary to proyide
additional PRVs.

PRVs may be used upstream of the first stage of the pressure regulator.

PRVs shall pe protected from dirt and water ingress.

4.1.2.5 PRipework

Pipework ghall be laid, if possible on the chassis, in such a way that no damage from intrinsic vibratjons
occurs (e.g resonance with engine vibration) and there are no friction,points. The intervals between
two attacment points shall not exceed 0,60 m, and pipework insfajlation and bending shall b in
accordance with the pipe and fitting manufacturer's specifications{Adequate provision shall be made

to allow adequate essential flexibility.

4.1.2.6 K

lectronic control unit

The switching off delay of the automatic valve after/stalling of the engine may not be more t

2 seconds.

The electr]
integrated

The elect

pnic control unit may be equippediwith an automatic ignition advance timing adju
in the electronic module or separated.

r
the gasolilTe electronic control unit during compressed gaseous hydrogen (CGH2) or hydrogen/nat

gas blends

operation.

The electronic control unit shiall'be so designed to operate at low temperature of —40 °C or -20 °(

applicable,

4.1.2.7 K

The electri
degree clas

and at high temperature of 105 °C or 120 °C, as applicable.

lectrical connections

s IP.40 according to ISO 20653

cal connections inside the boot and passengers compartment shall comply with protect

han

Ster

nic control unit may be integrated with dummy injectors to permit a correct functioninlg of

iral

, as

—n

on

All other e

eCclrical connections snall comply With protection degree class I 54 according to 15U 2ZU

4.2 Refuelling connection

4.2.1 Ge

neral

53.

The piping, receptacle and all valves and fittings installed on board the compressed gaseous hydrogen
and hydrogen/natural gas blends vehicle should be selected to minimize the pressure drop along the
lines, and hence minimize the filling time of, and maximize the fill volume into, the compressed gaseous
hydrogen (CGHZ2) and hydrogen/natural gas blends on-board fuel system.

© ISO 2018 - All rights reserved
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2 Receptacle location

The receptacle should be installed in a suitable on-board location that is easy to reach, allowing safe
operation. The preferred location is on the side of the vehicle.

Receptacles installed inside the engine compartment shall be attached to the vehicle chassis or body.

They shall not be fixed near the battery or the ignition high-tension circuit or possible ignition sources.

The receptacle shall not be installed in a wheel arch, or close to a heat source such as the exhaust.

4.2
Thd
Sys
the
bre

4.2

The

4.3

4.3
exp

4.3
that

hydirogen (CGH2) and hydrogen/natural gasyblends on-board fuel system shall be tested for

acc

4.3
that
con
leal

hkaway).

3~ Receptacle mounting

vehicle’s compressed gaseous hydrogen (CGH2) and hydrogen/natural gas blends) on
em shall be able to withstand the values of force and torque specified in ISO 2126642, of]

board fuel
loading on

receptacle in any direction without its gas tightness being affected (in the case of a refuelling hose

4  Minimum receptacle clearance

minimum receptacle clearances are specified in ISO 16380 or ISO~\17268 as applicable.
Leakage control

1 Pressurized gas systems shall be designed socthat they withstand the stresses t
bcted during operation.

2 Connections shall either be bubble-free for 3 minutes or have a leak rate for each
is in compliance with the leak test in ISO 201266-2. After assembly, the vehicle’s compress

rdance to ISO 21266-2.

hat can be

connection
ed gaseous
leakage in

3 The cylinder or parts of the'gas system, or both, shall be mounted in a position which ensures

any leaking or venting gas froin the fuel systems does not directly enter the driver o
partment, boot or other spaces not sufficiently ventilated. Alternatively, it shall be ensur
led gas is directed safely.to the atmosphere (see Annex A).

4 Where a cylinder is located within the driver or passenger compartment, or other in

passenger
bd that any

sufficiently

tilated space, the valves, connections and pipework shall be enclosed in a gas-tight housing such that
gas leakage is-vented and directed to the outside of the vehicle. When the valves are self-y
tight housing/ventilation hose shall enclose the connections, pipework and venting orific

eed to-enclose the body of the valve, if all the possible leakage sources (included the cyl
rface)’are sealed and vented into the valve’s interior venting passages.

renting, the
bs. There is
nder-valve

4.3.5 Any ventilation opening shall be positioned away from any openings into any vehicle
compartment, away from any ignition source, and in a location where it is not susceptible to blockage.

4.3.6 Any enclosure containing the thermal-reactive elements of a PRD shall be permeable to heat to
allow the temperature of the PRD to rise to the temperature of the cylinder surroundings.

©IS
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4.4 Mounting of the cylinder(s)

4.4.1 The cylinder or cylinders shall be securely attached to the vehicle to prevent slipping, rotating
and dislodging.

The installation shall be according to the cylinder manufacturer's instructions and 1SO 198815) or ISO/

TS 15869.

The cylinder shall be mounted on the same vehicle as the engine and any equipment being fuelled by
the fuel container.

The cylinder shall be mounted in a manner that prevents contact of the container with other veh
componen{s that would lead to container damage or abrasion over time.

The cylindpr shall be at two support points designed to minimize the effects of externallloads on
fuel contaiper.

Mounting
The mount

A resilient
and a fuel
cylinder. T

secure at al fuel cylinder fill pressures and all operating temperatures/

When the ¢
When inst3

the un

the ne

the req

Type 2, Ty
composite

44.2 Gas
mountings
Welding on

4.4.3 Wh

under the followinglagcelerations, where g is the gravitational acceleration.

The fuel cd
be absorbg

ardware and instructions specified by the cylinder manufacturer shall be sed, if availg
ng system shall minimize damage or corrosion between the cylinder and the mounting sy

cylinder such that there is no direct contact between metalcon the bracket and the
he gasket material shall be of a thickness and hardness sucly that the fuel cylinder rem

ylinder is clamped by the neck, a resilient gasket may 1ot be required.

1ling the cylinder, consideration should be giventd-factors such as:

Hue stresses created in an overwrap by cylinder expansion against a metal support;
bd to specify a gasket material to prevent,support damage to cylinder(s); and

juired properties of any gasket material.

pe 3, and Type 4 designs should’be provided with shielding arrangements to protect
wrapping from mechanical.damage.

cylinder and attachmernts for mounting on the vehicle shall be constructed so that
are not be subject tofailure by wear, corrosion or fatigue during the service life of the veh
cylinders is notpermitted.

en tested in.accordance with ISO 21266-2, the cylinder shall remain attached to the veh

ntaineér(s) or cylinder(s) shall be mounted and fixed so that the following accelerations

S
casket that does not retain water shall be installed between the, supports or clamping ands

icle

the

ble.
em.

fuel
hins

the

the
cle.

icle

can

dfwithout damage occurring) when the containers are full at the service pressure:

1) Vehicles of categories M1 and N1:

a) 20g in the direction of travel (forward/backward);

b) 8g horizontally perpendicular to the direction of travel;

if the cylinders are mounted under the vehicle, 5g in the vertical downward direction.

a) 10g in the direction of travel (forward/backward);

Under preparation. Stage at the time of publication: ISO/FDIS 19881.

c)
2) Vehicles of categories M2 and N2:
5)
8
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b) 5g horizontally perpendicular to the direction of travel;

c) ifthe cylinders are mounted under the vehicle, 5g in the vertical downward direction.

Vehicles of categories M3 and N3:
a) 6,6g in the direction of travel (forward/backward);

b) 5g horizontally perpendicular to the direction of travel;

c) ifthe cylinders are mounted under the vehicle, 5g in the vertical downward direction.

A c3lculation method may be used instead of practical testing if its equivalence can be demo

Cylinders shall be located or given protection such that its piping, fittings, and valve areprot
danmage due to contact with objects encountered during operation of the vehicle.

4.5

Components (except gas cylinders and appurtenances, which shall comply with 4.1.2.

inst

To

Ele
for

Thd
na

—

4.7

4.7

Thd
acy

The

Venlt systems must prevent the accumulation of water or debris in the tubes or in the PRV

thig

damage PRDs or vent lines. Care shall be taken that any vent line closures are durable and n¢

by 1

4-.6J Minimizing risk of gas ignition

Heat protection

alled at least 100 mm from the exhaust system; otherwise heat shields shall be installed

revent fire in a vehicle, the ignition sources shall be minitized.

tric and electronic components in gas-tight housings-over cylinder valve fittings shall
hazardous areas as defined in IEC 60079-10-1.

location of electrical cables and mountings of €ompressed gaseous hydrogen (CGHZ) and

Venting system

1 General requirements

re is no general best direction to release the gas through the PRV or PRD; it should be ey
se by case design. Thegas shall be released in a dispersed manner.

dispersion method shall not restrict the venting capacity of any PRV or PRD.

can cause)the PRV or PRD to fail or prevent proper venting after activation. Ice, in par

Ise/including power washers and brushes, impact with overhead branches, or other hang

hstrated.

ected from

) shall be

be suitable

hydrogen/

iral gas blends on-board fuel system components shall be designed to protect against the potential
ignition of leaked gas.

aluated on

or PRD, as
Ficular, can
t damaged
ling.

In addition, the PRV or PRD Vent ports on each fuel cylinder shall be arranged such that no gas jet can
impinge directly on other compressed gaseous hydrogen (CGH2) and hydrogen/natural gas blends

cyli

nders in the on-board fuel storage systems.

Leakage and venting of compressed gaseous hydrogen (CGH2) and hydrogen/natural gas blends (or
other flammable substances) from the PRVs shall be dealt with properly to avoid the dangers due to
releasing flammable substances in enclosed spaces.

©IS
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ntilation lines for PRDs and PRVs

If a ventilation line is installed on a pressure relief device or on a pressure relief valve, it shall be of
sufficient diameter for its purpose. In addition, this ventilation line and system shall:

a) have a minimum internal diameter not less than the pressure relief device/valve discharge
opening(s), and the diameter shall be of sufficient size to not be obstructed by any material

discha

rged by the PRD or PRV;

b) besecured atintervals in a manner that minimizes the possibility of damage, corrosion, or breakage
due to expansion, contraction, vibration, strains, or wear and that precludes any loosening while in

operatjion;

c) have 4
vent li
that m|

d) not loge its gas-carrying capability when exposed for 12 min to a temperature;0f,590 °C. The ¥
lines npay be shielded or sleeved to comply with this requirement;

e) not direct the discharge into or toward the passenger or luggage compartment, into or tow

wheel
storag

f) minim|

g) be corjstructed of materials that mitigate the risk of cerrosion, and shall not cause galv

Corros

5 Instryuction for use

An instrudtion manual shall be provided which ‘includes specific instructions regarding compreg
gaseous hyldrogen (CGH2) and hydrogen/natural gas blends operation and that alerts the owner to

cylinder in|

6 Mark
If other thg

the compre
this docunj

10

minimum burst pressure at least 1,5 times the service pressure of the fuel cylindéry W}
hes are discharged into an increased diameter manifold or line, the pressure requiremer
anifold or line shall be fit for purpose;

housings, toward compressed gaseous hydrogen (CGH2) and hydrogen/natural gas ble
b systems, or toward the front of the vehicle;

lize the possibility of external hazards (e.g. projectiles) resulting from activation of the dey

jon at the interface connection to the pressure relief device/valve.

Kpection or expiration date.

ing

n vehicle original eqiipment manufacturer (OEM), a label or plate identifying the installe
bssed gaseous hydrogen (CGH2) and hydrogen/natural gas blends system with referenc
ent shall be pertanently attached to the vehicle.

lere
t of

rent

ard
nds

ice;

hnic

sed
the

r of
e to
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Annex A
(informative)

Technical solutions to functional requirements

A l—Preventisn ol hydrate and ice lormalion

Y e g TeCTo IO TT

As 3 guideline, in order to prevent hydrate and ice formation:
— |the gas quality designation should be as defined in ISO 15403-1 and ISO 15403:2; and

— |the high-pressure regulator should be heated.

A.Z Ventilation
Venttilation of the valves, connections and pipework may be achieved-by either:

a) |placing the cylinder and its fittings in a durable enclosurewhich is sealed such that it is gas tight to
the compartment or space and which is provided with permanent ventilation;

b) [enclosing the neck of the cylinder and its fittings witlra specially designed durable enve]ope that is
gastight to the compartment and that is provided with permanent ventilation;

c) |installing a self-venting valve that vents every possible leakage source (including the ronnection
between the valve and the cylinder) \through internal passages, and enclosing| pipework,
connections and the valve’s venting outlets in venting hoses that direct the gas to a sdfe location
outside the vehicle;

Anyf ventilation method used shall ot prevent proper function of the PRD, particularly by s¢parating it
from the heat that the cylinder is exposed to. Fire testing of the cylinder and PRD combination should
be done with representative yentilation enclosures

© ISO 2018 - All rights reserved 11
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