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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
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INTERNATIONAL STANDARD IS0 17268:2020(E)

Gaseous hydrogen land vehicle refuelling connection
devices

1 Scope

This document defines the design, safety and operation characteristics of gaseous hydrogen land
vehigte tGHEY ) Tefuettingconmectors:

GHLY refuelling connectors consist of the following components, as applicable:
— T1eceptacle and protective cap (mounted on vehicle);

— nozzle;

— ¢ommunication hardware.

This|document is applicable to refuelling connectors which haye>nominal working pressures or
hydrpgen service levels up to 70 MPa.

This|document is not applicable to refuelling connectors dispensing blends of hydrogen with|natural gas.

2 Normative references

The following documents are referred to in the-text in such a way that some or all of their content
consfitutes requirements of this document. Eor dated references, only the edition cited |applies. For
unddted references, the latest edition of the rfeferenced document (including any amendments) applies.

[SO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

[SO 1431-1, Rubber, vulcanized or, thermoplastic — Resistance to ozone cracking — Part ]: Static and
dynamnic strain testing

[SO 9227, Corrosion tests in artificial atmospheres — Salt spray tests
ISO 12103-1, Road vehiclés — Test contaminants for filter evaluation — Part 1: Arizona test dust

ISO 15501-1, Road-yehicles — Compressed natural gas (CNG) fuel systems — Part 1: Safety requirements

3 Terms-and definitions

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

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

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

— IEC Electropedia: available at http://www.electropedia.org/

31

communication hardware

infrared data association (IrDA) components which are used to transmit signals from the vehicle
(receptacle) (3.15) to the dispenser (nozzle) (3.11) and designed to meet SAE J2799 or equivalent

© IS0 2020 - All rights reserved 1
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3.2

component pressure rating

maximum pressure at which it is permissible to operate a component as specified by the manufacturer
at a specified temperature

Note 1 to entry: Components designed to the maximum allowable pressure per the European Pressure Equipment
Directive (PED) represent the component ratings by the manufacturer that is indicated by the value of “PS.”

Note 2 to entry: See Table 1 for required component pressure ratings for various pressure classes (3.13) of fuelling

connectors (3.3).

Note 3 to entry: Further guidance on dispenser pressure terminology is included in ISO 19880-1.

Table 1 — Dispensing system pressure levels and refuelling connector ratings
NWP (3.10) of vehicle Pressure class (3.13) Maximum operating Minimum'dispenser
(receptacle) (3.15) pressure component pressufre
r (MOP) (3.9) rating
HSL (3.7) of dispenser (PS)
(nozzlp) (3.11)
Equal to NWP of the 1,25 x HSL/1,25 x NWP 1,375 x HSL
vehicle storqge system per Highest fill pressure during | Highest permissible get-
vehidle label : ; ;
normal fuelling point for dispenser pregsure
protection in 1SO 19880-
1:—,8.2.2.3
11|MPa H11 13,725 MPa 15,125 MPa
25|MPa H25 31,25 MPa 34,375 MPa
35|MPa H35 or H35HF2 43,75 MPa 48,125 MPa
70(MPa H70 87,5 MPa 96,25MPa
a2 High-flow connectors for heavy-duty commercial vehicles:

3.3
connector
joined assembly of nozzle (3.11) and receptacle (3.15) which permits the transfer of hydrogen

34

cycle
process of making a positive cenfection between the nozzle (3.11) and the receptacle (3.15), pressurjizing
to the maximum operating préssure (3.9), depressurizing and disconnecting

3.5
dry helium
helium with|a dewpoint adequate to prevent condensation during testing and at least 99 % pure

3.6
dry hydrogen
hydrogen which meets or exceeds the quality level in ISO 14687-2

3.7

hydrogen service level

HSL

pressure level used to characterize the hydrogen service of the dispenser based on the NWP (3.10)
rating of the vehicle

Note 1 to entry: The numerical value of HSL also matches the number after the “H” in the pressure class (3.13).

Note 2 to entry: HSL is expressed in MPa.

2 © IS0 2020 - All rights reserved
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3.8

leak test gas

gas for testing leaks that consists of dry hydrogen (3.6), or dry helium (3.5), or blends of a minimum
10 % of hydrogen or helium with nitrogen

3.9

maximum operating pressure

MOP

highest pressure that is expected for a component or system during normal operation

Note 1 to entry: Further guidance on dispenser pressure terminology is included in ISO 19880-1.

Note [2 to entry: The maximum operating pressure is 125 % of the nominal working pressure (3.10') or hydrogen
servige level (3.7), as applicable, for the purpose of testing of nozzles (3.11) and receptacles (3.1%).ilvthis document.

3.10
nomjinal working pressure
NWER
pressure of a full vehicle compressed hydrogen storage system at a gas temperature of 15 °C

Note|l to entry: See ECE/TRANS/180/Add. 13 Global Technical Regulation N0\ 13 clause 11-3.37.
Note P to entry: See Table 1 for NWPs covered in this document.

Note B to entry: Further guidance on pressure terminology is included in ISO 19880-1.

Note @ to entry: NWP is also known as “settled pressure” in ISO.10286.

3.11
nozzle
devi¢e connected to a fuel dispensing system, which permits the quick connect and discopnect of fuel
supply to the vehicle or storage system

3.12
positive locking device
devi¢e with the feature which requires actuation of an interlocking mechanism to achlieve proper
connection of the nozzle (3.11) to:the receptacle (3.15) before pressure is applied

3.13
pressure class
non-flimensional ratinig-of components that indicates the components are designed fo dispense
hydrpgen to road vehieles at the required pressure and temperature

Note [l to entry;.See Table 1 for pressure classes of fuelling connectors (3.3).

Note 2 to entry: Further guidance on dispenser pressure terminology is included in ISO 19880-1.

3.14
protective cap
means to prevent dirt and other contaminants from getting into the inlet of the vehicle receptacle (3.15)

3.15
receptacle
device connected to a vehicle or storage system which receives the nozzle (3.11)

Note 1 to entry: This can also be referred to as a fuelling inlet of gas filling port in other documents.

4 General construction requirements

4.1 Nozzles and receptacles shall be designed in accordance with reasonable concepts of safety,
durability and maintainability.

© IS0 2020 - All rights reserved 3
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4.2 Nozzles and receptacles designed and tested in accordance with this document shall

a)

prevent hydrogen fuelled vehicles from being filled by fuelling stations with working pressures
and/or flow rates higher than the design values specified for the vehicle;

b) prevent hydrogen fuelled vehicles from being filled by other compressed gas fuelling stations, for
example, natural gas and hydrogen-natural gas blends; and
c) preventother gaseous fuelled vehicles from being filled by hydrogen fuelling stations.

4.3 Nozzles and receptacles shall be well fitted and manufactured in accordance with good engineering
practice.

4.4 Nozzlg
a)
b)
c)

s and receptacles shall be
designed to minimise the possibility of incorrect assembly;

designed to be secure against displacement, distortion, warping or other damage;

constr
and us

uEted to maintain operational integrity under normal and reasonable)conditions of hanfling
a

e; and
d)

designed with no self-evident means of defeating the safety features:

4.5 Nozzlq
compressed
specified in
caps shall bq
made from 1
documented

4.6 Then

4.7 The H
All other re
specified in |

4.8 Proteq
pressure. Rg

have a retaier to attach4{hem to the receptacle or vehicle.

4.9 Comn
the nozzle s

bs and receptacles shall be manufactured of materials ‘Suitable and compatible for use
hydrogen at the pressure and the temperature ranges to which they will be subject
3.2, 5.8 and 6.9. Materials used in the construction of nozzles, receptacles and protg
e non-sparking or spark-reducing. All pressure.hearing and wetted components shall al
naterial that is compatible with deionised water. Non-metallic material compatibility sh
by the component manufacturer or an independent third party.

pzzle shall be connected to or disconnected from the receptacle without the use of tools

11 and H25 receptacles shallbe mounted on the vehicle in compliance with ISO 155

Annex A.

tive caps are inténded to protect the receptacle from foreign debris and shall not
sistance shall/be-appropriate to prevent inadvertent dislodging. All protective caps

unications hardware which is supplied by the manufacturer and permanently integratec

with
bd as
ctive
50 be
hll be

D1-1.

reptacles shall be mountedyon the vehicle in compliance with the envelope requirenmjents

hold
shall

|l into

hallkkbe attached to the nozzle and subjected to all of the nozzle tests. The communicaftions

hardware sh

all-eperate correctly upon completion of the all type and quality testing.

4.10 Nozzles and receptacles defined in this document can be used to fuel different types of GHLVs.
The refuelling stations for these vehicles may have significantly different process limits and refuelling
protocols. The nozzle and receptacle alone may not ensure that a GHLV cannot refuel at an incompatible
station. If this occurs, the GHLV may be exposed to conditions outside of its intended limits, such as fuel
container overheating. If this is a potential problem, the user and station manufacturer should develop
additional controls to mitigate this risk.

4.11 As stated in ECE/TRANS/180/Add. 13 Global Technical Regulation No. 13 (Global technical
regulation on hydrogen and fuel cell vehicles — 19 July 2013), “Assurance of capability to sustain
multiple occurrences of over-pressurization due to fuelling station failure is provided by the requirement
to demonstrate absence of leak in 10 exposures to 150 per cent NWP fuelling.” It is presupposed that

© IS0 2020 - All rights reserved
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nozzles and receptacles defined in this document are tested in this way to accommodate similar fuelling
station over-pressurization occurrences.

5 Nozzles

5.1 Nozzles shall be in accordance with the dimensional requirements of 6.1 to ensure proper
interchangeability. Nozzles shall couple with receptacles of equal or higher nominal working pressures
and they shall be designed so that they will not couple with receptacles of lower nominal working
pressures. The nozzle shall extend to within 1 mm of the stop ring for all nominal working pressures.

Nozzles shall be designed so that they will not couple with gaseous fuelled vehicles other than GHLV.

5.2
a)

b)

5.3
The

nozz

5.4

receptacles shall be-performed prior to disconnection. A provision shall be made for the ve
presj

5.5

betw]

Nozzles shall be one of the following three types.

TYPE A — A nozzle for use with dispensing hoses that may remain fully pressurized
hutdown. The nozzle shall not allow gas to flow until a positive conneétion has be
The nozzle shall be equipped with an integral valve or valves, incorporating a
Iwchanism which first stops the supply of gas and safely vents the tnapped gas before

isconnection of the nozzle from the receptacle. The operating niechanism shall ens
¢onnection is open before the release mechanism can be operated and the gas located
nozzle shut-off valve and the receptacle check valve is safely yented prior to nozzle disq

TYPE B — A nozzle for use with dispensing hoses that may‘remain fully pressurized

N

ghutdown. A separate three-way valve connected directly, or indirectly, to the inlet
ghall be used to safely vent trapped gas prior to nozzle disconnection. The nozzle sh{
gas to flow until a positive connection has been“achieved. Venting shall be achiey
isconnection of the nozzle. External three-wayvalves shall be constructed and mar

indicate clearly the open, shut and vent positigns.

YPE C — A nozzle for use with dispensing hoses which are depressurized (0,5 MPa
t dispenser shutdown. The nozzlesshall not allow gas to flow until a positive con
een achieved. The function of preventing flow may be controlled by the dispenser ag

feceiving a positive connection sighal from the nozzle.

Nozzles shall be designéd)for a life of 100 000 cycles with manufacturer specified n
three-way valve used forjactuating Type B nozzles shall meet the same number of
e (i.e. 100 000 cycles).

The act of vénting, or de-pressurizing, of the connection space between all nozzl

urizing ef\all nozzle types to be directed to a safe location.

Thie fmeans for attaching the nozzle to the fuel dispensing system hose shall not rely

ht dispenser
bn achieved.
n operating
hllowing the
ire the vent
between the
onnection.

ht dispenser
f the nozzle
11 not allow
red prior to
ked so as to

and below)
nection has
long as it is

haintenance.
ycles as the

e types and
nting or de-

on the joint

eenthe male and female threads for sealing, such as tapered pipe threads.

5.6 The H11 and H25 nozzles shall fit within the envelope described in ISO 15501-1. All other nozzles
shall fit within the envelope specified in Annex A.

5.7 Nozzles shall have a means to prevent the ingress of solid matter from upstream sources. For
example, the requirement shall be deemed met if the nozzle has a filter upstream of adequate size to
protect its functionality.

5.8 The nozzle shall be designed to operate at ambient temperatures ranging from -40 °C to 65 °C and
at hydrogen gas temperatures ranging from -40 °C to 85 °C.
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5.9 The nozzle shall be designed so that it does not freeze on the receptacle for more than 30 s after

fuelling.

5.10 The nozzle shall not have any mechanical means of opening the receptacle check valve.

5.11 The appearance of the nozzle and receptacle shall be such as to clearly suggest the proper

method of u

Se.

5.12 [t shall not be possible to deliver gas using any nozzles unless the nozzle and receptacle are
connected properly and positively locked.

513 It shall] not be possible to remove a nozzle when the contained pressure is greater than 10 Mll’a.

5.14 Upon
result from

5.15 Unpr¢
the device d
rotary locki
a secondary|
unlock the 1

5.16 Pressirized Type A and B nozzles shall be capable of being disconnected with forces less

450 Nand t

5.17 Comn]

disconnection, all types of nozzles shall stop the flow of gas. No hazardouszebndition
lisconnection.

f less than or equal to 90 N. On a secondary positive locking device which incorporg
ng mechanism, the torque to lock or unlock the locking means_shall not exceed 1 N-n
positive locking device which incorporates an axial locking-niechanism, the force to lo
pcking means shall not exceed 90 N.

rques less than 5 N-m.

unication hardware which is supplied with;thie nozzle by the manufacturer shall be attg

shall

ssurized nozzles shall require an axial force to connect and lock or'unlock and disconnect

tes a
n. On
ck or

than

ched

to the nozzle and subjected to the following design. verification tests indicated by the corresponding

subclause ni

7.6 Dropping

7.8 Valv

7.10 Abjormal loads

7.11 Loy
712 Du
7.17 Coy
7.18 Def

imber:

e operating handle

v and high temperatures
rability and maintainability
rosion resistance

ormatien

7.19 Coqf

jtamination

7.20 Thermal cycle

\1

1 Pre-cooled hydrogen exposure

.25 User abuse

7.26 Freezing

If the communication hardware consists of electrical connectors, wires, covers or infrared (IR) filters,

it shall be in

cluded as part of the tests.

If the IrDA receiver is replaceable in the field then the nozzle may be tested without the IrDA receiver.
If the IrDA receiver is integrated into the nozzle or receptacle and cannot be replaced in the field, it

© IS0 2020 - All rights reserved
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shall be integrated into the nozzle during the tests. The IrDA transmitter may be tested without being
integrated into a receptacle.

The communication hardware shall be fully operational upon completion of the above design
verification tests as demonstrated by 7.28.

6 Receptacles

6.1 Standard receptacle dimensions: A receptacle shall be in accordance with the design specifications
detailed in Annex B.

NOTH
receq
rece
ratin

In orf
the b
Annd
cont

6.2

The main O-ring seal for all pressure ratings less than 70 MPa is situated at the leadin
tacle. For the 70 MPa receptacle, the main O-ring seal is situated in the bore of the recéptacld
tacle also includes an O-ring at the leading edge of the receptacle to seal with npzzles hay
bs less than 70 MPa.

der to address freezing issues, the contact surface area between the nezzle and the r
ack diameter (25 mm) may be reduced by modifying the shape of theveceptacle body
x F shows an example hex design which meets this criterion. The Teceptacle with
hct area shall be in accordance with this document.

Receptacles shall be in accordance with this document. The failure of any test condug

receptacle and nozzle test samples shall constitute a failure of the receptacle design.

6.3 | Receptacles shall be designed for a life of 15 000 ¢ycles and 15 years with manufactu
maintenance.
6.4 | Receptacle designs, which employ means.on the back diameter to accommodate mou

mou
dimg
protg
caps

6.5
chec

6.6
the n

6.7

hting accessories or marking purposes,shall not have such means extend beyond the b4
nsions of the profile specified in Anne%-B, as applicable. Acceptable means shall include
ctive cap anchoring grooves, use-o0fhex stock, undercutting for marking, and threads fi
Such receptacle designs shall not-compromise proper nozzle interchangeability.

The receptacle shall be.equipped with an internal check valve to prevent the escapg
k valve shall be of the non“contact type, opening by differential pressure only.

The means for attaching the receptacle to the vehicle fuel system shall not rely on the jg
nale and female threads for sealing, such as tapered pipe threads.

Receptacles shall be designed so that they are either tolerant of solid contaminatic

means to protect themselves from said contamination to maintain safe functionality. For ¢

requ

rement shall be deemed met if the receptacle has a filter upstream of adequate size tq

funct

g edge of the
. The 70 MPa
ing pressure

pceptacle on
in this area.
the reduced

ted with the

rer specified

nting, or for
ck diameter
wrench flats,
r protective

of gas. The

int between

n or have a
example, the
protect the

ionality of the check valve. A receptacle shall have a means to prevent the ingress

f fluids and

foreign matter when disconnected.

6.8 The receptacle shall have provisions to be firmly attached to the vehicle and shall be in accordance

with

the applicable abnormal load tests specified in 7.10.

6.9 The receptacle shall be designed to operate at hydrogen gas temperatures ranging from -40 °C
to 85 °C.

© ISO

2020 - All rights reserved


https://standardsiso.com/api/?name=f66ac607f01cc0fa77228180775f9393

ISO 17268

:2020(E)

7 Design verification test procedures

7.1 Gene

Nozzles and

ral requirements

receptacles shall meet the requirements of this document.

7.2 Test conditions

Unless otherwise stated

a) testsshallbe conducted at20°C+5 °C;
b) all pressure tests shall be conducted with leak test gas unless otherwise noted;
c) allleak fests shall be conducted with leak test gas;
d) testfluids and devices shall be at equilibrium conditions with the test environment at the begiry
of all tests: and
e) unless qtherwise specified, the tolerances for testing temperatures and pressures are:
For low[temperatures: T93 °C
For high temperatures: T6“3 °C
For pregsures: P33 % of the stated value
7.3 Nozzle tests

Nozzle tests

as applicable. If a test fixture identified under Ahnex C, Annex D or Annex E is not specified,

receptacles
nozzle test.
a failure of

7.4 Rece]

Receptacles
failure of a
receptacle

7.5 User

This test sh
unpressuriz

rclfésign.

shall be performed with the test fixtures‘identified under Annex C, Annex D or Ann

ning

ex E,

specified under Annex B shall be used: A new receptacle test sample shall be used for
['he failure of any test conducted'with the nozzle and receptacle test sample shall const
he nozzle design.

ptacle tests

shall be evaluatedswith nozzle(s) which have met the requirements of this document]
test conductedwzith the receptacle and nozzle test samples shall constitute a failure ¢

— Machine interface

allsb€ performed to verify the connection and disconnection forces and torques
edand pressurized device.

then
each
itute

The
fthe

bf an

The testing shall be performed at room temperature with the minimum temperature as specified in 5.8.

The disconnection forces and torques shall be applied in a direction that tends to disconnect and release
the nozzle. The torque shall be applied to the disconnection/release actuator or three-way valve. For
example, if there is a handle, the torque shall be applied through axis rotation of the nozzle handle
equal to the exterior handling surface of the nozzle mechanism and in such a direction that tends to

unhook and

release the nozzle.

All nozzle types shall be connected to a receptacle using the tight test fixture specified in Annex D. The
gas pressure in the assembly shall be less than 0,1 MPa. The force to connect and lock or unlock shall
meet the requirements in 5.15 and 5.16.

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=f66ac607f01cc0fa77228180775f9393

IS0 17268:2020(E)

All nozzle types shall be connected to a receptacle using the loose test fixture specified in Annex C. The
gas pressure in the assembly shall be set to 1,0 MPa. It shall not be possible to remove the nozzle from
the receptacle.

A Type A or B nozzle shall be connected to a receptacle using the loose test fixture specified in Annex C.
The gas pressure in the assembly shall be set to 7,5 MPa, 50 % and 100 % of the hydrogen service level.

Upon disconnection, all types of nozzles shall stop the flow of gas. No hazardous condition shall result
from disconnection.

7.6 Dropping

This|test shall be performed to verify that a nozzle can safely withstand a drop of 2 mt uInder -40 °C
condjitions.

A nofzle conditioned at -40 °C for 24 h shall be connected to a 5 m length of thé-approptiately rated
fuelllng hose, and then dropped 2 m onto a concrete floor as shown in Figure /1. The nozzle shall be
dropped ten times within 5 min of removal from the conditioning chamber, ‘then pressurized to the
maxijmum operating pressure and subjected to ten additional drops within)another 5 min.

Dimensipns in metres

1 2 3
5
o
/4
Key
1  dupport
2 11 mm diameter fuelling hose
3 fozzle
4  doncrete floor

Figure 1 — Test arrangement for dropping test

Following all drgps“described previously, the nozzle shall be capable of normal conneftion to the
receptacle. In addition, the nozzle shall meet the requirements of the leakage tests specifi¢d in 7.7 and
7.11,jas well as.the hydrostatic strength test specified in 7.16.

7.7 | Leakage at room temperature

These tests shall be performed to verify the leakage rate of nozzle, receptacle, connector and receptacle
check valve at room temperature using the loose and tight test fixtures specified in Annexes C and D,
respectively.

Tests shall be conducted at 0,5 MPa and 150 % of the nominal working pressure or hydrogen service
level, as applicable. All devices shall be checked for leakage from the time of connection, through
pressurization, to the time of disconnection.

The pressurized leak test gas shall be applied to the inlet of the connector, the disconnected nozzle and
the outlet of the disconnected receptacle, to verify the leakage rate of the nozzle.

To verify the leakage rate of the receptacle check valve, pressurized leak test gas shall be applied to the
inlet of the connector. The nozzle shall be quickly disconnected and the receptacle check-valve checked
for leakage.

© IS0 2020 - All rights reserved 9
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Following the tests described above, the nozzle, receptacle, connector and receptacle check valve shall
be bubble free for 1 min. If bubbles are detected, then the leak rate shall be measured by either an
external vacuum test using leak test gas (global accumulation test), or an equivalent method to show
that the leak rate is less than 20 cm3/h of hydrogen at 20 °C.

The permitted leakage rate is applicable to tests with 100 % hydrogen only. Permitted leakage rates for
other gases or gas mixtures shall be converted to an equivalent leakage rate to that for 100 % hydrogen.

7.8 Valve operating handle

This test shall be performed to verify that nozzles equipped with operating handles can withstand a
maximum f¢rce without damage.

A 200 N for
of rotation
properly co
improperly

Following tH
7.9 Rece]

This test sh{

The receptd
frequency fj

least 1,5 mnh from 5 Hz to 20 Hz, 1,2 mm from 20 Hz to 40 HZ,'and 1 mm from 40 Hz to 60 Hz. The

shall be con

Following t
receptacle s
well as the |

7.10 Abnofrmal loads

This test sh
service.

The connect
a) pullsal
b) momen

The connec|

ce shall be applied to the valve operating handle at the point furthest away fr,em)thd
n both the opening and closing directions. The test shall be performed with 'the n
hnected to the loose test fixture specified in Annex C, and with the nozzle)intentio
engaged relative to the receptacle.

e tests, the nozzle shall maintain safe operating functionality.

ptacle vibration resistance
11 be performed to verify receptacle and protective cap resistance to vibration.

cle and protective cap shall be secured in a test apparatus and vibrated at each in
'om 5 Hz to 60 Hz for 8 min at each frequency. The amplitude of the vibration shall

Hucted once in the axial direction, and again in‘the radial direction.

he tests, there shall be no visible damage to the receptacle and protective caps
hall meet the requirements of all the reéeptacle leakage tests specified in 7.7 and 7.1
ydrostatic strength test specified in"Z16.

ed nozzle and receptacle may be subjected to the following abnormal loads in service:
ng the nozzle or receptacle longitudinal axis;
s applied to the end fitting of the nozzle.

ted¢nezzle and receptacle shall be able to withstand abnormal loads of a = 1 0(

axis
hzzle
hally,

feger
be at
tests

The
1, as

hll be performed to verify.that the nozzle and receptacle can withstand abnormal loads in

0N,

b =120 N-m|

without distortion or damage.

Also, the connected nozzle and receptacle shall be able to withstand abnormal loads of a = 2 000 N;
b = 240 N-m without leakage. The moment arm shall be measured from the point of attachment of the
receptacle to the vehicle body to the hose inlet of the nozzle.

The nozzle and receptacle test fixture shall be tested in the pressurized and non-pressurized condition.
During the pressurized test the nozzle and receptacle test fixture shall be pressurized to maximum
operating pressure. The appropriate "loose fit" test fixture (see Annex C) shall be used for this test.
The test fixture shall be mounted as a cantilever to a supporting member. For the purposes of this test,
the supporting member shall be capable of withstanding the specified loads without displacement or
deflection. The nozzle shall be properly connected to the test fixture.

Following the tests, the nozzle and connector shall meet the requirements of the appropriate leakage
tests specified in 7.7 and 7.11, as well as the hydrostatic strength test specified in 7.16.
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7.11 Low and high temperatures

7.11.

1 Purpose

These tests shall be performed to verify leakage rate and operation of nozzle, receptacle and connector
at low and high temperatures.

7.11.

2 General

Prior to conditioning, the devices shall be purged with nitrogen and then sealed from atmosphere
under a pressure of 7 MPa leak test gas. All tests shall be conducted while the devices ar

continuing

and the test

t conditions

d maximum

d maximum

1 maximum

m operating

I operating

n operating

hl body shall

for 1 min or

to bg exposed to the specified test temperatures. The outlet of the device shall be plugged

pressure shall be applied to the inlet of the device.

7.11{3 Leakage tests

7.11{3.1 Fuelling connection devices shall be leak tested in accordance with the teg

listed below after 2 h of conditioning for the components and leak detector-(if used):

a) The nozzle and receptacle coupled, conditioned at —40 °C and pressurized at 0,5 MPa an
operating pressure.

b) The nozzle and receptacle coupled, conditioned at 50 °C*and pressurized at 1 MPa an

perating pressure.
c¢) The receptacle uncoupled, conditioned at -40~°C"and pressurized at 0,5 MPa an
perating pressure.

d) The receptacle uncoupled, conditioned at 85*°C and pressurized at 1 MPa and maximu
Ppressure.

e) The nozzle uncoupled, conditioned-at -40 °C and pressurized at 0,5 MPa and maximu
pressure.

f) The nozzle uncoupled, conditioned at 50 °C and pressurized at 1 MPa and maximu
pressure.

7.11{3.2 Pressurizedleak test gas shall be applied to the test components. The extern

then([be checked for bubble tight leakage using

a) 4t-40°C, immeérsion in a 100 % denatured ethyl alcohol mixture for 1 min; and

b) at50 °C.01rv85 °C, immersion in 50 °C or 85 °C water for 1 min.

7.11{3.3 Following the tests, the nozzle, receptacle and connector shall be bubble free

have aTeak rate less than 20 cmo/hat 20 °C.

The permitted leakage rate is applicable to tests with 100 % hydrogen only. Permitted leakage rates for
other gases or gas mixtures shall be converted to an equivalent leakage rate to that for 100 % hydrogen.

7.11.

4 Operation tests

The devices shall function under the following conditions.

a)

pressurized to maximum operating pressure.

b)

pressurized to maximum of working pressure.

© ISO
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The nozzle and receptacle connected and disconnected ten times when conditioned at =40 °C and

The nozzle and receptacle connected and disconnected ten times when conditioned at 85 °C and
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Following the tests, the devices shall connect and disconnect normally and deliver gas.
7.12 Durability and maintainability

7.12.1 Purpose

These tests shall be performed to verify that the nozzle, receptacle, receptacle check valve and
connector can withstand durability cycling.

7.12.2 Nozzle durability test

During the fpllowing tests, all devices shall be maintained according to the manufacturer's instrtictions.

Requiremerlts for maintenance at less cycles than specified by the manufacturer shall bé considered
not in accorflance with this document.

The nozzle ghall be capable of withstanding 100 000 cycles. For the purpose of this\test, one cy¢le of
operation fgr Type A, B and C nozzles shall consist of the following:

a) properly connecting the nozzle to the receptacle test fixture;

b) pressurjizing the connector to maximum operating pressure using léak test gas;
c) depressurizing the connector;

d) disconnfecting the nozzle.

While disconnected the test fixture shall be rotated relative'to the nozzle at random or equal d¢gree
increments throughout this test.

The receptafle test fixture shall be replaced at 15 000 cycle intervals as specified in Table 2 below

Table 2 — Test fixture selection for nozzle durability tests

Number of cycles Figure Geometry
0to 15000 Annex D Tight fit
15001 te.30 000 Annex D Tight fit
3000%to 45 000 Annex C Loose fit
45001 to 60 000 Annex C Loose fit
60 001 to 75 000 Annex D Tight fit
75001 to 90 000 Annex D Tight fit
90 001 to 100 000 Annex C Loose fit

Following 1p0@:000 cycles of operation, the nozzle shall be subjected to 10 pressure cycles to 150(% of

erzd loszal sicinmagtlbha oo e o o 0 ntacla fonan Ao D
the hydrOgC SCrviICCTCverusSTig tnCap propratC T CCCpPtatCTT O e A5,

After the 10 additional pressure cycles are complete, the nozzle locking mechanism shall be checked at
the normal disconnect pressure to ensure it is properly engaged on the receptacle.

The nozzle shall then meet the requirements of 7.5, 7.7, 711 (-40 °C conditions only) and 7.15. The
nozzle shall meet the requirements of 7.7 when tested with the appropriate simulated wear pattern test
fixture shown in Annex E, as applicable.

After 15 000 cycles, the worn receptacle test fixtures shall not be in excess of wear patterns shown in
Annex E as applicable and shall meet the requirements of 7.7.

12 © IS0 2020 - All rights reserved
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.3 Receptacle check valve durability test

The receptacle check valve shall be capable of withstanding 15 000 operational cycles. For the purposes

of th

is test, one cycle of operation shall consist of the following:

a) properly connecting the receptacle to the nozzle test fixture;

b) pressurizing the connector to the hydrogen service level in 12 pulses using leak test gas;

c) depressurizing the connector by first venting the upstream side of the receptacle check valve and
then lowering the pressure on the downstream side of the receptacle check valve to between 0 and

Following 15 000 cycles of operation, the receptacle check valve shall then be subjected) te

atth

Follgwing the test, the receptacle check valve shall meet the requirements of thelleakage te
in 7.7, 711 (-40 °C conditions only) and 7.15.

7.12

The receptacle shall be capable of withstanding 15 000 operational ¢ycles. For the purpose
one ¢ycle of operation shall consist of the following:

a)
b)
‘)
d)
e)
f)

Follof
the iy

Follof
leakd

7.12

A no
test.
shall

amaximum of 0,5 MPa prior to the next cycle.

b inlet/outlet flow conditions that cause the most severe chatter.

4 Receptacle durability test

roperly connecting the receptacle to the nozzle;

ressurizing the connector to the maximum operating pressure using leak test gas;
olding the maximum operating pressure for 30 $; minimum;

epressurizing the nozzle;

isconnecting the nozzle;

epressurizing the receptacle.

wing 15 000 cycles of operation, the receptacle shall be subjected to 10 pressure cycle
ominal working pressure(

wing the successful ¢ompletion of the tests, the receptacle shall then meet the require
1ge tests specified\n)/.7, 7.11 (=40 °C conditions only) and 7.15.

5 Connectédrozzle and receptacle durability test

vzle testfixture or a receptacle test fixture, as applicable, shall be connected to the d
The outlet of the receptacle shall be open to atmospheric pressure. The supply port ¢
be’connected to a supply system which will supply sufficient leak test gas as required

24 h of flow

bts specified

b of this test,

to 150 % of

ments of the

evice under
f the nozzle
below.

Each nozzle and receptacle shall be cycled for 30 cycles. Each cycle shall consist of a total of the full flow
of gas with the supply pressure starting at the hydrogen service level. A cycle shall be 2 s in length and
the supply pressure shall not fall below 80 % hydrogen service level at the end of each cycle. The test

supp

ly system shall not limit the flow during this test.

Following the tests, the connected nozzle and receptacle shall then meet the requirements of the
leakage tests specified in 7.7.

7.13 Sealing material aging test

7.13.1 Purpose

Thes

© ISO

e tests shall be performed to verify sealing material resistance to aging.

2020 - All rights reserved

13


https://standardsiso.com/api/?name=f66ac607f01cc0fa77228180775f9393

IS0 17268:2020(E)

7.13.2 Oxygen aging test procedure

Sealing materials shall be listed and rated by the manufacturer as being resistant to oxygen aging.
Samples of synthetic material parts shall be subjected to 96 h of exposure at 70 °C and at 2 MPa. This
test shall be conducted in accordance with ISO 188.

Following the tests, synthetic material parts of fuelling connection devices shall not crack or show
visible evidence of deterioration.

7.13.3 Ozone aging test procedure

Sealing mat m@mmmmsure
(e.g. receptdcle face seal O-ring) shall be listed and rated by the manufacturer as being resistant to

ozone aging Samples of synthetic material parts shall be stressed to 20 % elongation and exposed for
a period of 120 h to air at 40 °C with a volume fraction of ozone of 5 x 10~7- This test shallbe'¢onducted
in accordan¢e with ISO 1431-1.

Following the tests, synthetic material parts of fuelling connection devices shall*not crack or show
visible evid¢nce of deterioration.

7.14 Non-metallic material hydrogen resistance test
This test shall be performed to verify wetted non-metallic material resistance to hydrogen.

Representafive samples of wetted non-metallic material shall be prepared, measured and weighed. The
samples shalll then be immersed in hydrogen at the nominal working pressure, or hydrogen service |evel,
as applicablg, for 168 h at 20 °C £ 5 °C. Following this time périod, the test pressure shall be reduced to
atmospheri¢ pressure in less time than the seals would have to depressurize in actual service, rjot to
exceed 1s.

Following the tests, the test samples shall not exhibit evidence of explosive decompression damage. In
addition, th¢ samples shall not swell more than-25 %, shrink more than 1 % and incur a weight Igss in
excess of 10(%.

7.15 Electrical resistance
This test shall be performed to verify“the electrical resistance of the connector.
The electricpl resistance of the ¢énnector shall be measured.

The electricpl resistanceqfthe connected receptacle and nozzle shall not be greater than 1 000 () gither
in the pressfirized or unpressurized state.

7.16 Hydrpstatie'strength

These tests shall be performed to verify the hydrostatic strength of the nozzle, receptacle and connéctor
using the loose and tight test fixtures specified in Annexes C and D, respectively.

Because the hydrostatic strength test is a terminal test, the test samples shall not be used for any other
subsequent testing.

Outlet openings of the uncoupled nozzle, the uncoupled receptacle and the connector shall be plugged
and valve seats or internal blocks made to assume the open position. A hydrostatic pressure of 3
times the maximum operating pressure shall be applied to the nozzle, to the receptacle as well as the
connector for a period of at least 3 min.

During the test, the uncoupled nozzle, the uncoupled receptacle and the connector shall not leak.
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7.17 Corrosion resistance

7.17.1 Purpose

These tests shall be performed to verify nozzle and receptacle resistance to corrosion.

7.17.2 General

New samples shall be used. Protective caps shall be in place. Vent holes in the protective caps shall not
be plugged. Process connections may be plugged.

7.17{3 Nozzle test

The nozzle and the receptacle shall be supported in a horizontal position. The nozzle,shal] be exposed
for 9p h to a salt spray as specified in ISO 9227.

Throughout the test, the temperature within the test chamber shall be maintained beffween 33 °C
and B6 °C. The salt spray solution shall consist of a mass fraction of 5 % of sodium chlorigle and 95 %
disti}led water.

A pre¢ssure of 0,5 MPa of air shall also be continuously applied to the(inlet of the nozzle. Thelnozzle shall
be operated once an hour to dispense air (to the atmosphere thraugh a dummy receptacld) during the
first pight-hour test period.

Immgediately following the 96 h test the nozzle shall be rinsed and gently cleaned of salt deposits.

The nozzle shall not show evidence of corrosion or. loss of protective coatings and shall meet the
requjrements of the leakage tests specified in 7.7.

7.17{4 Receptacle test

The receptacle shall be supported in a horizontal position and shall be exposed for 1 00D h to a salt
spray as specified in ISO 9227. Throdghout the test, the temperature within the test chanjber shall be
maintained between 33 °C and 36 °C. The salt spray solution shall consist of a mass fragtion of 5 %
sodigm chloride and 95 % distjlled water.

Immegdiately following the 1°000 h test, the areas of receptacles protected by the protectiye caps shall
be eamined. The receptacle shall then be rinsed and gently cleaned of salt deposits.

The receptacle shalliot show evidence of corrosion or loss of protective coatings. The receptacle shall
then|meet the requirements of the leakage tests specified in 7.7.

7.18 Deformation

This|test'shall be performed to verify that field connected/assembled parts can withstand a specified

inst Hation over tnrqun.

The nozzle and the receptacle shall be connected and assembled to 150 % of the manufacturer’s
assembly torque.

While still connected and assembled, the connector shall meet the requirements of the leakage tests
specified in 7.7 and the hydrostatic strength test specified in 7.16.

7.19 Contamination test
This test shall be performed to verify that the nozzle and receptacle can withstand contamination.

A tank or vessel shall be filled to a depth of 100 mm * 5 mm with a solution/suspension having a
volume fraction of 5 % salt and sand in accordance with A4 coarse grade test dust of ISO 12103-1, or
the equivalent dissolved/suspended in distilled water. The connection end of the nozzle and receptacle
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shall be dipped into the solution/suspension for 1 s to 5 s and removed. The nozzle and receptacle shall
be dipped in a manner that the entire connection area is submerged without touching the bottom.

After dipping both the nozzle and receptacle in the solution/suspension, the receptacle and nozzle
shall be connected. The coupled pair shall have leak test gas at the maximum operating pressure blown
through for 5 s for 10 consecutive cycles. The nozzle and receptacle shall not be cleaned during the test.

The connector shall be subjected to the leakage test specified in 7.7 after each cycle.

7.20 Thermal cycle test

This test shi

The nozzle,
component{
temperatursy
lessthan 1 H
to 15 °C wit

The nozzle,
and 7.11, as

7.21 Pre-c

This test sh
cooled hydrj
freeze-lock,

The connec

trbeperformedto verify that the ozzie and Teceptacte cam withstamd therat cycHT

receptacle, and a connector shall be pressurized to the hydrogen service (evél,
shall be subjected to an external temperature of 85 °C within 0,5 h, and soaked at
e for 2 h. The components shall then be subjected to an external temperature’of -40
and soaked at that temperature for 2 h. Finally, the external temperature shall be retu
nin 0,5 h to complete the cycle. This cycle shall be repeated 100 times.

receptacle and connector shall meet the requirements of the leakage tests specified §
well as the hydrostatic strength test specified in 7.16.

ooled hydrogen exposure test

all be performed to verify that the nozzle and receptacle can withstand exposure to
ogen during fuelling. If the nozzle manufacturer recommends methods to address n
then these methods shall be used for this test.

for shall be subjected to pre-cooled hydrogen gas at —40 °C at a flow rate of 30 g

15 °C and 90 % relative humidity for a minimum of-8 min. The nozzle shall be depressurized,

disconnecte
This test sh{

This test pr
increased td

The nozzle,
and 7.11. Fai

7.22 Misc(

This test sh
disconnect.
performed d

d within 30 s and re-connected to another dry receptacle after a two-minute hold pd
1l be repeated 10 times.

pcedure shall be repeated for an-additional ten cycles, except that the hold period sh{
15 min.

receptacles and connector-shall meet the requirements of the leakage tests specified
lure to disconnect the'nozzle within 30 s shall constitute failure of the test.

bnnected nozzlé'test

all be performed to verify that a misconnected Type C nozzle shall not flow gas, leg
A uniform and an asymmetrical load test shall be conducted respectively. The test sh{
n thefollowing test fixtures (see Table 3):

The
that
°C in
rned

‘.\1

N

n

pre-
hzzle

/s at
then
riod.

11l be

‘.\1

N

k, or
1] be

Table 3 — Misconnected nozzle test cgnﬁg"patigns

Nozzle Receptacle fixture
H35 H35 Nominal H35 Worn H70 Nominal H70 Worn
H70 — — H70 Nominal H70 Worn

The test shall be conducted with all hardware and gases at room temperature. The test fixture may be
submerged underwater to detect leaks.

In order to test a uniform load, a series of thin shims of uniform thickness with a 30 mm outside
diameter and a 27 mm inside diameter shall be inserted in the space between the nozzle and the stop
ring of the receptacle to create a misconnected condition as shown in Figure 2. If it is not possible to
manufacture a shim small enough to create a misconnected condition, the receptacle stop ring position
shall be adjusted to accommodate the shim (see Figure 3).
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In addition, an asymmetrical load test shall be conducted using a series of 90° arc shims with a 30 mm
outside diameter and a 27 mm inside diameter. The shims shall be placed in only one arbitrary quadrant.

For both uniform and asymmetrical load tests, the connector shall be subjected to leak test at 10 MPa
for 1 min and additional shims shall be continued to be added until the nozzle requires more than
1 000 N to connect or the nozzle does not flow gas.

The nozzle shall not flow gas in the misconnected state.

A=l

|

Figure 2 — Use of shims to create a misconnected cennector

a

Key
a 30 mm for 35 MPa and 40 mm for 70-MPa
b  3djustment depth

Figure 3 —Adjustment of stop ring position to accommodate a shim

7.23 Upward/downward nozzle compatibility test

7.23{1 General

This|test shall be performed to verify that a nozzle shall connect to a receptacle rated|to a higher
nominabworking pressure, and to verify that a nozzle shall not connect to a receptacle ratgd to a lower
nominal working pressure.

7.23.2 Upwards nozzle compatibility test

The nozzle shall be connected to representative receptacles rated to a higher nominal working pressure
and pressurized with leak test gas.

The connector shall meet the requirements of the leakage tests specified in 7.7.

7.23.3 Downwards nozzle compatibility test

Attempts shall be made to connect the nozzle to representative receptacles of maximum length
tolerance rated to a lower nominal working pressure.

© IS0 2020 - All rights reserved 17
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The nozzle shall not connect to representative receptacles rated to a lower nominal working pressure.

7.24 Washout test

This test shall be performed to verify that the main internal O-ring seal of an H70 receptacle does not
washout when connected with a nozzle rated to a lower nominal working pressure.

The connector shall be subjected to hydrogen gas at a flow rate of 65 g/s (+2 g/s) and at the maximum
operating pressure for a minimum of 10 s. This test shall be repeated 10 times with a delay of at least

5 s between

bursts.

The test sha[l be conducted at temperatures of =40 65 “Cand 65 65 “C with the unpressurized conn

preconditio

There shall

meet the requirements of the leakage tests specified in 7.7 and 7.11.

7.25 User

This test sh
loads that

The appropt
mounted as
shall be cap
shall be pro

The nozzle 4

Connect the

of the fuellilg hose. Rotate the nozzle 180° reciprocally for 500 rotations.

hed for 30 min at the test temperature.

be no displacement of the internal O-ring seal(s) after the test. The receptaele shall

abuse test

i1l be performed to verify that the nozzle and receptacle can withstand repeated abng
ay be applied by a user.

iate “loose fit” test fixture (see Annex C) shall be used fapthis test. The test fixture sh
a cantilever to a supporting member. For the purposes.of this test, the supporting me
able of withstanding the specified loads without displacement or deflection. The n
berly connected to the test fixture.

nd receptacle test fixture shall be tested in the‘non-pressurized condition.

nozzle to the test fixture and suspend a-weight of 5 kg to the nozzle to simulate the wj|

pctor

then

rmal

11l be
mber
hzzle

eight

Following the test, the nozzle shall be able-torbe removed from the test fixture, and the nozzl¢ and

connector shall meet the requirements of thé-appropriate leakage tests specified in 7.7 and 7.11.

7.26 Freezing test

This test shall be performed toverify that a nozzle and receptacle do not freeze together for more|than

30 s after fugelling.

The test shall be perforfied with one nozzle and three receptacles (see Figure 4) with the standard

dimensions|shown in. Annex B. If the nozzle manufacturer recommends methods to address npzzle

freeze-lock,[then these'methods shall be used for this test.

a) Throughoutthe test, the temperature within the test chamber shall be maintained at 30 °( and
95 % r¢lative humidity. The nozzle shall be dried before the test in order to not affect thg test
results.

b) The nozzle and receptacles with their protective caps attached and accompanying equipment shall
be conditioned at 30 °C until they reach an equilibrium temperature. The temperature shall be
confirmed by measurement of the surface of the nozzle and receptacles.

c) Connect the nozzle to the first receptacle and simulate the fuelling by passing hydrogen through
the interface for 3 min at the following conditions:

— Gas temperature: —40 3 °C.
— Gas flow gate: 650 g/min * 50 g/min.
The gas temperature shall be measured as close to the nozzle as possible.
18 © IS0 2020 - All rights reserved
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d) Disconnect the nozzle from the first receptacle using the standard procedure, wipe the moisture
from the receptacle and replace its protective cap. The forces to disconnect the nozzle shall not

exceed the requirements in 7.5.
e) Wait 7 mint 0,1 min and repeat steps c) and d) with the second receptacle.
f)  Wait 7 min + 0,1 min and repeat steps c) and d) with the third receptacle.

g) Repeatsteps c) through f) for a total of twelve tests.

h) If at any time the time to release the nozzle from the receptacle exceeds 30 s, then the nozzle is
considered frozen and the test shall end. After 12 successful tests, the nozzle shall be deemed to

lhave met the requirements of 5.9.

H, <€

H,, -40 °C >

302G, 95 % RH

Key
1 n1ozzle

2 1eceptacles

RH felative humidity
T gas temperature

Figure 4 — Example of test setup for freezing test

7.27 Rocking test

ThlS boct chall vyalidatathat 2 vacantanln and naoggln ~anactia
teStSa-yatatethata e cepractie aRa HoZZ e €connecHoh

ranaat

applied to the end of the nozzle.

d moments

The hardware shall be supported in a horizontal position by a member capable of withstanding the load
of this test without displacement or deflection. The nozzle shall be attached to a hose pressurized to the

hydrogen service level.

The nozzle shall be capable of withstanding 2 500 cycles at a frequency of less than 1 cycle per second

of the following loads:
a) amoment of 24 N-m applied in one direction;

b) amoment of 24 N-m applied in the opposite direction.
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Following the test there shall be no visible damage to the receptacle nor any displacement of the
receptacle seal(s). Following the tests, the receptacle shall then meet the requirements of the leakage
tests specified in 7.7.

7.28 Communication test

This test assumes that the communication hardware used on the nozzle is an IrDA system designed to
meet SAE J2799 or equivalent.

This test shall be performed to verify that the communication hardware is operational after completion
of the design verification tests listed in 5.17.

After each fest listed in 5.17, the IrDA transmitter or receiver shall be tested with a functigning
counterpart. If the communication hardware consists of covers or IR filters, it shall be included’ag part
of the test.

The transmjitter and receiver shall be positioned 55 mm apart at an orientation .of 30° from direct
alignment.

The following signals shall be transmitted and correctly received:
— ID=SAE[ 2799

— VN=01.p0

— TV=50.00*

— RT=H70
— FC=Abofrt
— FC=Dyna
— MP=87.50
— MT=358.15

8 Instruictions

Manufacturgrs of receptacles.dand nozzles shall provide clear and concise printed instructiong and
diagrams in|a form that can.be easily understood and are adequate for:

a) proper field assembly;
b) installation;

c) safe op¢ration by all users, including a statement that end users shall consider the pressurg and

flOW Cal\ﬂ]ﬁ"]‘.‘-: £l ekam o akhiol el oy S s o110
paohta eSO Tt Sy st to- Wttty arcmstanta;

NOTE See 1SO 19880-1 for use of nozzles.
d) suitability and use; and
e) transport, storage and handling.

Special tools required for connection of receptacles to tubing shall be clearly identified in the
instructions.

Nozzles that have been subjected to 10 over-pressurization occurrences shall be removed from service.
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In addition, the manufacturer shall provide clear instructions on the required maintenance and
required periodic inspection of components as well as the expected service life of the receptacle and
nozzle including the expected service life of components, if different.

9 Marking

9.1 Markings required by this clause shall be in a legible and easily understandable form. These
markings shall be embossed, cast, low stress stamped or otherwise formed in the part or a permanently
attached plate. This includes markings baked into an enamelled surface. Permanently attached marking
plates shall be securely attached by mechanical means. All markings shall be atleast 2,5 mm high.

Nozzles and receptacles shall bear the following information:

a) the manufacturer's or dealer's name, trademark or symbol;
b) the model designation;

c) the appropriate pressure class, H11, H25, H35, H35HF or H70;
d) ¢omponent pressure rating (nozzles only);

e) the applicable Type A, B or C (nozzles only);

f) in the case of Type A nozzle, the direction of the ON and-OEF operation of the actuating jmechanism;

g) arking for traceability of receptacles in suitable*lots; nozzles shall carry individual serial
umbers;

h) 4 reference to this document, i.e. [SO 17268:2020;

9.2 | Nozzles may also bear the following nén-mandatory information:
a) the statement: pressure relief valve)(PRV) set-point < 1,375 x NWP; or

b) the statement: rated to 1,375% NWP.
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Annex A
(normative)

Receptacle/nozzle interface envelope

Dimensions in millimetres

ocﬁ

45

50

105,5

NOTE Depgnding on the vehicle design, the overall depth of the fuelling cavity doesn't need to be as laijge as

indicated herp.
h length of the receptacle that shall be-clear of provisions for attachment of receptacle or protectivj

Imum coupling clearance only. System designers shall ensure that the dust or protective cap opg
freely in the provided space.

a Minimun
b For mini

e cap.
rates

Figure A71 — Receptacle/nozzle interface envelope
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Hydrogen receptacles

Dimensions in millimetres
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The materialshall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB).Unless otherwise specified, surface finish roughness average (Ra) shall be 0,4 pm to 3,2 pm.

a  $haded area represents an area, which shall be kept free of all components except for the seal. Sugfface finish Ra
shall be 0,8 um + 0,05 pm.

b Reference sealing material surface to a no. 110 O-ring with the following dimensions: internal diameter:
9,19 mm # 0,13 mm; width: 2,62 mm * 0,08 mm.

¢ Nozzle side: No part of the nozzle assembly shall extend beyond the receptacle stop ring.

d  Vehicle side: The stop ring shall have a continuous shape that has an effective diameter of 30 mm or more and
a thickness greater than 5 mm.

Figure B.1 — H11 hydrogen receptacle
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Dimensions in millimetres
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The material phall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rodkwell
B (HRB). Unlg¢ss otherwise specified, supface finish Ra shall be 0,4 pm to 3,2 pm.

a2  Shaded grea represents an area,which shall be kept free of all components except for the seal. Surface finfsh Ra
shall be §,8 um + 0,05 pm.

b Referende sealing materjal-Surface to a no. 110 O-ring with the following dimensions: internal diameter:
9,19 mm| + 0,13 mm; width: 2,62 mm + 0,08 mm.

¢ Nozzle s{de: No part 9fthe nozzle assembly shall extend beyond the receptacle stop ring.

d  Vehicle side: The stop ring shall have a continuous shape that has an effective diameter of 30 mm or more and
a thickngss gréater than 5 mm.

Figure B.2 — HZ5 hydrogen receptacle
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Dimensions in millimetres
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The material shall demonstrate hydrogén compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB). Unless otherwise specified, surface finish Ra shall be 0,4 pm to 3,2 pm.

a2 Shaded area represents@n area, which shall be kept free of all components except for the seal. Surface finish Ra
hall be 0,8 pm + 0,05

b Reference sealing ‘material surface to a no. 110 O-ring with the following dimensions: interpal diameter:
9,19 mm + 0,13-mm; width: 2,62 mm + 0,08 mm.

Nozzle side: No-part of the nozzle assembly shall extend beyond the receptacle stop ring.

I
d  Vehicle side/The stop ring shall have a continuous shape that has an effective diameter of 30 mnp or more and
g4 thickness greater than 5 mm.

Figure B.3 — H35 hydrogen receptacle
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The material
B (HRB). Unlg

a

26

30 +0,1
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9,25 0,05

1,05 20,1

Dimensions in millimetres
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chall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rodkwell
ss otherwise specified, surfacefinish Ra shall be 0,4 pum to 3,2 pm.

Shaded qrea represents an area, whiclishall be kept free of all components except for the seal. Surface finish Ra

shall be (,8 um £ 0,05 pm.

Referende sealing material sufface to a no. 110 O-Ring with the following dimensions: internal diameter:
9,19 mm| + 0,13 mm; width+2,62 mm + 0,08 mm.

Nozzle side: No part of the’'nozzle assembly shall extend beyond the receptacle stop ring.

Vehicle sfide: The stop(ring shall have a continuous shape that has an effective diameter of 30 mm or morje and

a thickngss greatérthan 5 mm.

Figure B.4>— H35HF hydrogen receptacle (high flow for commercial vehicle applicationg)
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Dimensions in millimetres
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Zbc

The material shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB).

The seal part on the nozzle side shall meet the requirements of Figure B.6.

a  Shaded area represents an area, which shall be kept free of all components except for the seals and anti-
extrusion rings. Surface finish Ra shall be 0,8 um # 0,05 pm.

Reference sealing material surface to a no. 110 O-Ring with the following dimensions: internal diameter:
9,19 mm # 0,13 mm; width: 2,62 mm + 0,08 mm.
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Reference sealing material surface to a no. 011 O-Ring with the following dimensions: internal diameter:
7,65 mm * 0,13 mm; width: 1,78 mm #* 0,08 mm, mounted with two suitable anti extrusion rings. Unless

otherwise specified, surface finish Ra shall be 0,4 um to 3,2 pm.
d  Nozzle side: No part of the nozzle assembly shall extend beyond the receptacle stop ring.
Vehicle side: The stop ring shall have a continuous shape that has an effective diameter of 30 mm or more and
a thickness greater than 5 mm.

Figure B.5 — H70 hydrogen receptacle

Dimensions in millimetres

-0,013
®8 -0,028

a Surface finish Ra shall be 0,8 pm £ 0,05 um.
b The leading chamfer of nozzle pin shall extend part rear anti-extrusion ring of the receptacle.

Figure B.6 — Seal part on the 70-MPa nozzle side
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(normative)

Loose fit test fixtures

Dimensions in millimetres
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The material shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB). Surface finish Ra shall be 0,4 um * 0,05 pm.

3 The stop ring shall have a thickness greater than 5 mm.

Figure C.1 — H11 loose fit test fixture
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Dimensions in millimetres
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The material fhall demonstrateshydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rodkwell
B (HRB). Surfface finish Ra shalt’'be 0,4 pm + 0,05 pm.
a2 The stop|ring shallhaye a thickness greater than 5 mm.
Figure C.2 — H25 loose fit test fixture
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Dimensions in millimetres
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The n
B (HRB). Surface finish Ra shall be 0,4 pm * 0,05 pm.

a2 The stop.rihg shall have a thickness greater than 5 mm.

Figure C.3 — H35 loose fit test fixture

haterial shall demionstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
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Dimensions in millimetres
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The material phall demonstrate hydfogen compatibility as described in 4.5 and a minimum hardness of 80 Rodkwell
B (HRB). Surface finish Ra shall‘be 0,4 pm + 0,05 pm.
3 The stop|ring shall hav&a'thickness greater than 5 mm.
Figure C.4 — H35HF loose fit test fixture
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Dimensions in millimetres
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The matertal shait demonstrate hydrogen compatibility as described in 4.5 and a minimum nardness of 80 Rockwell
B (HRB). Surface finish Ra shall be 0,4 um # 0,05 pm.

a2 The stop ring shall have a thickness greater than 5 mm.

Figure C.5 — H70 loose fit test fixture
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Tight fit test fixtures

Dimensions in millimetres
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The material shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB). Surface finish Ra shall be 0,4 pm + 0,05 pm.

a2 The stop ring shall have a thickness greater than 5 mm.

Figure D.1 — H11 tight fit test fixture
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Dimensions in millimetres
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The material shall demonstrate hydrogen compatibility as described in 4.5 and a minimum hardness of 80 Rockwell
B (HRB). Surface finish Rashall be 0,4 um + 0,05 pm.
3 The stop ring shdll\have a thickness greater than 5 mm.
Figure D.2 — H25 tight fit test fixture
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