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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 1SO
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. 1SO collaborates closely with the
International |Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart)2.

The main tagk of technical committees is to prepare International Standards. Draft Interpational Stan@lards
adopted by the technical committees are circulated to the member bodies for voting”\Pablication 3as an
International|Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may’be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights:

ISO 17268 was prepared by the Society of Automotive Engineers (SAE)\as SAE J2600 and was addpted,
under a spdcial “fast-track procedure”, by Technical Committee ISO/TC 197 Hydrogen technologigs, in
parallel with |ts approval by the ISO member bodies.
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INTERNATIONAL STANDARD ISO 17268:2006(E)

Compressed hydrogen surface vehicle refuelling conn ection
devices

1 $cope

1.1 | This International Standard applies to design, safety and operation verification” of |Compressed
Hydrpgen Surface Vehicle (CHSV) refuelling connection devices hereinafter referred’ to as| nozzle and
receptacle. CHSV Refuelling nozzles and receptacles consist of the following companents, as applicable.

— | Receptacle and protective cap (mounted on vehicle);
— | Nozzle.

1.2 | This International Standard applies to devices which have werking pressures of 25 MPa jand 35 MPa,
hereinafter referred to in this International Standard as the following:

— H25-25MPaat1l5 <
— K35-35MPaatl15<T

1.3 | This International Standard applies to nozzles and receptacles which (1) prevent hydiogen fuelled
vehidles from being refuelled by dispenser stations with working pressures higher than the vehicle; (2) allow
hydrggen vehicles to be refuelled by dispenset stations with working pressures equal to or lower than the
vehigle fuel system working pressure; (3)\prevent hydrogen fuelled vehicles from being refue]led by other
compressed gases dispensing stationsj.and (4) prevent other gaseous fuelled vehicles from being refuelled by
hydrggen dispensing stations.

1.4 | All dimensions used in this_ document are in metric units [International System of Units (SI)]

1.5 | For the purposes of this’document, compressed hydrogen gas meeting the requirements ¢f ISO 14687
is to be used.

1.6 | All references\to pressures (MPa) throughout this document are considered gauge pregsures unless
otherwise specified:

All tept procedures listed in this document are design verification test procedures unless otherwis¢ noted.

All prpducts are to pass all tests to be considered to have met this design standard.

2 Normative references

The following referenced documents are indispensable for the application of this document. For date

references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies. d
ISO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

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

ISO 9227, Corrosion tests in artificial environments — Salt spray tests

© 1SO 2006 — All rights reserved 1
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ISO 12103-1, Road vehicles — Test dust for filter evaluation — Part 1: Arizona test dust

ISO 12103-2, Road vehicles — Test dust for filter evaluation — Part 2: Aluminium oxide test dust

ISO 14687, Hydrogen fuel — Product specification
ISO 15501-1, Road vehicles — Compressed natural gas (CNG) fuel systems — Part 1: Safety requirements
ISO 15501-2, Road Vehicles — Compressed natural gas (CNG) fuel systems — Part 2: Test methods

SAE J2574, Fuel Cell Vehicle Terminology
SAE J2578, Recommended Practice for General Fuel Cell Vehicle Safety

3 Terms|and definitions
For the purpgses of this document, the terms and definitions given in SAE J2578 and the follewing apply.

3.1
air, dry
air with a makimum dew point of -40

3.2

connector
a joined ass¢mbly of CHSV nozzle and receptacle which permits quick.connect and disconnect of fuel supply
to the vehiclg or storage system

3.3

cycle
the process pf a making a positive connection between thefiozzle and the receptacle, pressurizing to design
pressure, depressurizing and disconnecting

34
design pressjre
the maximunp pressure that a component will experience in actual service

NOTE THe design pressure is 125 % of the working pressure for the purpose of design of nozzles and receptagles in
this document

3.5
helium or hyirogen, dry
helium or hygirogen with a ataximum dew point of —40 T and at least 99 % pure

3.6
leak test gas
dry hydroger] orfelium, preferably hydrogen

NOTE Adequate safety precautions are to be taken when testing with hydrogen.

3.7
nozzle
device connected to a fuel dispensing system, which permits the transfer of fuel

3.8

positive locking means

a feature which requires actuation of an interlocking mechanism to verify proper connection of the connector
before pressure is applied

2 © 1SO 2006 — All rights reserved
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3.9
prote

ISO 17268:2006(E)

ctive cap

a means to prevent road dirt and other contaminants from getting into the inlet of the vehicle receptacle

3.10

receptacle
device connected to a vehicle or storage system which receives the station nozzle and permits transfer of fuel

NOTE This may also be referred to as a fuelling inlet.

3.11

workipg-pressure

presgure at which the product is intended to be operated for a given gas temperature of 15 °C
NOTE This defines a full tank gas density.

4 (eneral construction requirements

4.1

with fleasonable concepts of safety, durability and maintainability.

4.2
engir
actug

4.3
@d
main

4.4
comg
5.9 a
comg
manu
Mate

4.5
4.6
4.7

Resig
attac

CHSV nozzles and receptacles made to this International Standard Shall be designed ir

CHSV nozzles and receptacles shall be well fitted and<manufactured in accordanc
eering practice. All specifications as to construction set forthcherein may be satisfied by the
lly prescribed or such other construction as will provide at\least equivalent performance.

CHSV nozzles and receptacles shall be (1) designed’to minimise the possibility of incorre
bsigned to be secure against displacement, distortion, warping or other damage; and (3) ¢
ain operational integrity under normal and reasonable condition of handling and usage.

CHSV nozzles and receptacles shall bexmanufactured of materials suitable and compatible
ressed hydrogen at the pressure and'the temperature ranges to which they will be subjeg
hd 7.7). All pressure bearing and wetted components shall also be made from adequate m
atible with deionised water. The/material compatibility shall be documented by the
facturer or an independent_third party, or an independent party to a standard such al
rials used in the constructionof hozzles, receptacles and dust caps shall be documented as

The receptacle shall be mounted on the vehicle in compliance with SAE J2578 and 1SO 15

Protectivecaps are intended to protect the receptacle from foreign debris and shall not h
tance shallybe appropriate to prevent inadvertent dislodging. All protective caps shall have
N them<to“the receptacle or vehicle.

CHSV connectors shallbe operated to either connect or disconnect without the use of toold.

accordance

a)

e with good
construction

ct assembly;
bnstructed to

for use with
ted (see 3.4,
aterial that is
component
5 1SO 1817.
hon-sparking.

b01-1.

bld pressure.
a retainer to

5 |

Nozzles

5.1 Nozzles shall comply with the dimensional requirements of Clause 6 to ensure proper interchangeability.
Nozzles shall couple with receptacles of higher working pressures, but they shall be designed so that they will
not couple with receptacles of lower working pressures.

5.2

a)

Nozzles shall be one of three types as described hereunder.

TYPE A - A nozzle for use with dispensing hoses that may remain fully pressurized at dispenser

shutdown. The nozzle shall not allow gas to flow until a positive connection has been achieved. The
nozzle shall be equipped with an integral valve or valves, incorporating an operating mechanism which
first stops the supply of gas and safely vents the trapped gas before allowing the disconnection of the
nozzle from the receptacle. The operating mechanism shall ensure the vent connection is open before the

©1SO
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release mechanism can be operated and the gas located between the nozzle shut-off valve and the
receptacle check valve is safely vented prior to nozzle disconnection (see 10.2.4 through 10.2.7).

b)

TYPE B - A nozzle for use with dispensing hoses that may remain fully pressurized at dispenser

shutdown. A separate three-way valve connected directly, or indirectly, to the inlet of the nozzle shall be
used to safely vent trapped gas prior to nozzle disconnection. The nozzle shall not allow gas to flow until
a positive connection has been achieved. Venting shall be achieved prior to disconnection of the nozzle
(see 10.2.4 through 10.2.7). External three-way valves shall be constructed and marked so as to indicate
clearly the open, shut and vent positions.

c)

(can 1ﬁ 24 thratiah 10

TYPE C - A nozzle for use with dispensing hoses which are depressurized (0,5 MPa and below) at

dispenser

connect
long as

In addition, 1
The three-w4
(i.e., 100 00d

53 The a
receptacles
pressurising

5.4 The nj
between the

55 ATyp
direction of t
stamped or

Permanently
5.6  The ng
5.7 Nozzle

the requiremn
functionality.

5.8 Itshall
5.9 The ng
5.10 The nd
6 Standa

chiitdonan 27\ The nazzla chall nat Alleaay ~ne +0 flonagy tonti]l A A
SHOtOOWT(SC o=t ougr—To 1 — T oAt —Sram ot anoywy gastoow ot 9

on has been achieved. The function of preventing flow may be controlled by the dispens
t is receiving a positive connection signal from the nozzle.

ozzles shall be designed for a life of 100 000 cycles with manufacturer specified-mainten
1y valve used for actuating Type B nozzles shall meet the same number of cycles as the n
cycles).
ct of venting, or de-pressurising, of the connection space betwe€en all nozzle types
shall be performed prior to disconnection. A provision shall be made for the venting o
pf all nozzles types so that they shall be directed to a safe location.

eans for attaching the nozzle to the fuel dispensing system”hose shall not rely on the
male and female threads for sealing, such as tapered pipe-threads.

e A nozzle shall bear integral markings, or a permanéntly attached marking plate indicatin
ne ON and OFF operation of the actuating mechanism. These markings shall be embossed,
ptherwise formed in the part or plate. This inclydes markings baked into an enamelled su
attached marking plates shall be securely attached by mechanical means.

zzle shall fit within the envelope described’in ISO 15501-2.

s shall have a means to prevent theJingress of solid matter from upstream sources. For exa
ent shall be deemed met if the-nozzle has a filter upstream of adequate size to prote
not be possible to remeye a nozzle when the contained pressure is greater than 0,7 MPa.

zzle shall be designed to operate properly from —40 T to 85 C.

zzle shall notdtave any mechanical means of opening the receptacle check valve.

rdfeceptacle dimensions

sitive
er as

ance.
0zzle

and
r de-

joint

g the
cast,
face.

mple,
ct its

A receptacle

shall comply with the design specifications detailed in Figures 1 and 2.
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REFERENCE SEALING SURFACE TO A #110
O—RING WITH THE FOLLOWING DIMENSIONS
.D. = 9.19£0.13
WIDTH = 2.62+0.08 50.0 MIN.
30.040.2
DETAIL "D”
— 25.0£0. 1
13.3£0.1
[«
o 4% ©
© = \7.
L
o=l uf - ] 88 -
IR g? i b
HEE R 3
Qv o 2| o 2 g
L N~ -
"
A
SEE DETAIL "D"

SHADED AREA REPRESENTS AN

AREA WHICH SHALL BE KEPT

FREE OF ALL COMPONENTS

EXCEPT FOR THE SEAL.

SURFACE FINISH SHALL BE 0,Bumz0,05um

1.0 X 458
—_—

3.1+D 1

\-RI.5 MAX.

4.45 (REF)

8.0+0.1

1.0\MIN.

Figure 1 — H25hydrogen receptacle

R1.0, MAX,

ALL DIMENSIONS ARE IN MILLIMETERS
NATERIAL HARDNESS : BO ROGKWELL H (HRB) MIN
SURFACE FINISH : O.4um TO 3.2um

LA REFERENCE SEALING SURFACE TO A(#110
R 0.2 O0—RING WITH THE FOLLOWING DIMENSIONS
: 1.D. = 9.19%0.13 0.0 MIN
WIDTH = 2.6240.08 -0 MIN.
35.0+0.2
BETAIL "D”
T 30.0£0.1
13.3%0,1
<]
9.25+0.08 =
:
5y £ ©
© R 1.25 ﬁ(’ *}f:-
2N
Ol | - & 33 -
5Q ol w ' o~ S
REEEIRIRE g
ol @Y o B o o
by o
HEHEIRE 2
* :}
SEE DETAIL "D"

{SHADED AREA REPRESENTS AN

AREA WHICH SHALL BE KEPT

JFREE OF ALL COMPONENTS

EXCEPT FOR THE SEAL.

SURFACE FINISH SHALL BE 0.Bpm#0.05pm

1.0 X 45
—

3.1+0.1

4.45 (REF)

6.0+0.1

\\R1 5 MAX.

R1.0 MAX.

1.0 MIN.

ALL DIMENSIONS ARE IN MILLIMETERS
MATERIAL HARDNESS : B0 ROCKWELL B (HRE) MIN
SURFAGE FINISH : O.4um TO 3.2um

Figure 2 — H35 hydrogen receptacle
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7 Receptacles

7.1

Receptacles shall comply with all sections of this document.

The failure of any test conducted with the receptacle and nozzle test samples shall constitute a failure of the
receptacle design.

In addition, receptacles shall be designed for a life of 15 000 cycles and 15 years with manufacturer specified
maintenance.

7.2
mounting ac
dimensions ¢
flats, protecti
caps. Suchr

7.3 There
valve shall b

74 Them
male and fen

7.5 Recep
to protect t
requirement
functionality
matter when

7.6 The rg
applicable ak

7.7 There

8 Instruc

Instructions 4§
Special tools

Manufacture
a form that

maintenance,

cycles), (5) s

f the profile specmed in Flgures 1 and 2, as applicable. Acceptable means shall include\w
ve cap anchoring grooves, use of hex stock, undercutting for marking, and threads for._proté
bceptacle designs shall not compromise proper nozzle interchangeability.

ceptacle shall be equipped with an internal check valve to prevent the escape of gas. The
p of the non-contact type, opening by differential pressure only.

pans for attaching the receptacle to the vehicle fuel system shall not rel§oon the joint betwee
nale threads for sealing, such as tapered pipe threads.

facles shall be designed so that they are either tolerant of solid)contamination, or have a
hemselves from said contamination when connected .0r disconnected. For example
shall be deemed met if the receptacle has a filter upstream of adequate size to proteg
Df the check valve. A receptacle shall have a means to ‘prevent the ingress of fluids and fg
disconnected.

pceptacle shall have provisions to be firmlycattached to the vehicle and shall comply
normal load tests (see 10.7).

ceptacle shall be designed to operate preperly from —40 € to 85 C.

lions

ind provisions required by.this Clause are to be in an easily understandable form.

required for connettion of receptacles to tubing shall be clearly identified in the instructions.
s of receptaelesvand nozzles shall provide clear and concise printed instructions and diagral
can be easily-'understood and are adequate for (1) proper field assembly, (2) installatio

(4) replacement of components as appropriate (may include expected lifetime, i.e., 10(
pfe operation by all users (6) suitability and use, and (7) transport, storage and handling.

Receptacle deS|gns WhICh empon means on the back dlameter to accommodate mountlng, or for

pctive

heck

n the

eans

the
t the
reign

with

ms in

. (3)
000

9 Marking

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

9.1

Nozzles and receptacles shall bear the following information:

a) The manufacturer's or dealer's name, trademark or symbol;

b) The model designation;

© I1SO 2006 — All rights reserved
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c) The appropriate standard designation, H25 or H35;

d) The applicable Type A, B or C (Nozzles only);

e) Marking for traceability of receptacles in suitable lots. Nozzles shall carry individual serial numbers.

9.2

A marking to identify this International Standard shall be provided for all components. This

marking may

be located on the package or on a notice placed inside the package in which the device is shipped.

10 Design verification test procedures

10.1
10.1.
10.1.
a)
b) 4
c) 4

d)
[

10.1.
A ne
the n

10.1.

this d
failur

10.2

10.2.
use.

10.2.
conn

10.2.

Tests shall be conducted at 20 T +5 C;

Test fluids and devices shall be at equilibrium conditions\with the test environment at the be

General requirements
1l A nozzle and receptacle shall meet the requirements of all Clauses of this Interhational S

D Unless otherwise stated:

\ll pressure tests shall be conducted with leak test gas unless otherwise noted;

\Il leak tests shall be conducted with leak test gas;

psts.

B Nozzle tests shall be done with the test fixtures, identified under Figures 5, 6, 9 and 10
v receptacle test sample shall be used for.each nozzle test. The failure of any test cong
hzzle and receptacle test sample shall constitute a failure of the nozzle design.
1 Receptacles shall be evaluated withv'any other manufacturer's nozzle(s) which have bee

ocument. The failure of any test conducted with the receptacle and nozzle test samples sha
b of the receptacle design.

User - Machine interface
1 The appearance ‘ofithe nozzle and receptacle shall be such as to clearly suggest the prop
P It shall net‘be possible to deliver gas using all types of nozzles unless the nozzle and re
bcted properly and positively locked.

B pon disconnection all types of nozzles shall stop the flow of gas. No hazardous conditig

andard.

ginning of all

as applicable.
ucted with

n certified to
| constitute a

er method of

ceptacle are

n shall result

from

disconnection. Type C nozzles shall be at 0,5 MPa during this test.

10.2.4 When the contained pressure is less than or equal to 0,5 MPa, Type A and B nozzles shall be capable
of being disconnected from the wear pattern test fixture (Figure 7 or Figure 8) with forces less than 22,2 N and
torques less than 7 Nem.

10.2.4.1 Test method — The disconnection forces and torques shall be applied in a direction
unhook and release the nozzle. The torque shall be applied to the unhooking/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.

that tends to

10.2.5 On unpressurized devices the axial force to connect and lock or unlock and disconnect the device
from the wear pattern test fixture (Figure 7 or Figure 8) shall be less than or equal to 90 N.

©1SO
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On a locking device which incorporates a rotary locking mechanism, the torque to lock or unlock the locking
means shall not exceed 1 Nem.

On a locking device which incorporates an axial locking mechanism, the connection and disconnection forces
shall not exceed that specified in 10.2.5.

10.2.6 The minimum force to facilitate disconnection at pressures of 7,5 MPa or more with the vent port

plugged on a

10.2.7 Type

Type A nozzle shall be at least 2,5 times those values specified in 10.2.4.

A nozzle shall prevent connection if the vent line is pressurized previously to 0,7 MPa.

10.3 Dropp

A nozzle con
hose, and th
times within
subjected to
nozzle shall
leakage tests

ng

ditioned at —40 °C for 24 hours shall be connected to a 5 m length of 11 mm diameter.refu
en dropped 2 m onto a concrete floor as shown in Figure 3. The nozzle shall be, droppe
ive minutes of removal from the conditioning chamber, then pressurized to design pressur
ten additional drops within five further minutes. Following all drops descrihed previously
be capable of normal connection to the receptacle. In addition, the nozzle shall comply w
specified in this document (see 10.4 and 10.10). and the hydrostatic strength test (10.12).

blling
d ten
b and

, the
th all

SUI
SUH

ABLE
PORT

11 mm DIAMETER
FUELING HOSE

5 METERS

COUPLING

2 METERS

CONCRETE FLOOR

Figure 3 — Test ‘arrangement for Dropping Test

10.4 Leakage at room temperature

10.4.1 Geneyic test procedure
104.1.1
the specific |
bubbles by s

Example test.method for all leak tests—Pressurized leak test gas shall be applied as speciffed in
pak test. to the connector or disconnected devices. The external body shall then be checkeéd for
Libmergding in water at room temperature unless otherwise specified.

All devices ghath be checked for leakage from the time of connection, through pressurization, to the time of
disconnection.

If there are no bubbles detected for a period of 1 minute the sample pass the test. 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 cm®h of hydrogen at 20 € and
101,325 KPa.

Any other equally accurate and repeatable test procedure is acceptable.

10.4.2 A nozzle or receptacle shall have a leak rate less than 20 cm®h at 20 C and 101,325 KPa each
disconnected. The connector shall have a leak rate less than 20 cm?®h at 20 € and 101,325 KPa.

Tests shall be conducted at 0,5 MPa and 150 % of the working pressure.
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104.2.1 Example test method—Pressurized leak test gas shall be applied to the inlet of the connector or
disconnected nozzle or outlet of the disconnected receptacle. The example test method for all leak tests in
10.4.1 should then be followed.

10.4.3 The receptacle check valve shall be either bubble free on each leak test for 1 minute or have a leak
rate less than 20 cm®h at 20 € and 101,325 KPa. Tests shall be conducted at 0,5 MPa and 150 % of the
working pressure.

10.4.3.1 Example test method—The receptacle shall be connected to a pressure vessel capable of safely
accommodating the specified test pressures. The receptacle and pressure vessel shall then be pressurized, at

room temperature. Once the pressure vessel has reached the specified test pressure, the upstream portion of
the r—\nnnh-.nln chall ha A oAl donraccy ad nad tha racantanln ~nhAanly valbiyn ~Alhaslend far InA] Age' Bubbles

T TTic—oraimT oT \.1u|\.,l\|_y u\.'.ll\.qoulll_\.u ahRe—the TCTTPTTTre ERCEKYarvre—EReeKea—tetr—teark

shall pe detected by submerging the test unit in water at room temperature.

10.5| Valve operating handle

If a npzzle is equipped with a valve operating handle, it shall be capable of withstanding 200 N applied at the
point|farthest away from the axis of rotation, without damage to the operating handle or the opefating handle
stops.

10.5.1 Example test method — This test with the torque or force applied in both the opening and closing
directions shall be, (1) performed with the nozzle properly connected_to a receptacle, and (2) with the nozzle
intenfionally improperly engaged relative to the receptacle.

10.6| Receptacle vibration resistance

Recelptacles and protective caps shall not be damaged>and shall comply with all receptacle |pakage tests
(10.4{and 10.10) and the hydrostatic strength test (10:12) following completion of vibration as specified in the
following method of test.

10.6.L Test method—The receptacle and protective cap shall be secured in a test apparatus and vibrated at
eachl|integer frequency from 5 Hz to 60 Hzdor eight minutes at each frequency. The amplitude off the vibration
shall pe at least 1,5 mm from 5 Hz to 20 Hz, 1,2 mm from 20 Hz to 40 Hz, and 1 mm from 40 Hz o 60 Hz. The

tests|shall be conducted once in the axial direction and once in one radial direction. If the device |s not radially
symmetrical including the actuatorsthen a second orthogonal radial direction test shall be perfornmed.

10.7| Abnormal loads

10.7.L The nozzle and-receptacle mounting hardware can be subjected to the following abnofmal loads in
servige:

a) ulls alongthe nozzle or receptacle longitudinal axis;

b) Moments applied to the end fitting of the nozzle.

The hozzte—andreceptactemounting—tardware—shat-be—abteto—withstand—abnormat-toads—ofa=1000 N; b =
120 Nem without distortion or damage. Also, the mounting hardware shall be able to withstand abnormal loads
of a=2000 N; b=240 Nem without leakage. The load and moment arm shall be measured from 49 mm from the
front of the receptacle to the hose inlet of the nozzle (see Figure 4).

After completing these tests, the receptacle shall comply with Clauses 10.4, 10.10 and 10.12.

10.7.2 Test in the unpressurized condition — The receptacle test fixture and nozzle shall not be pressurized
during the abnormal load tests.

10.7.2.1 Test method — The “Loose Fit” test fixture shown in Figures 5 and 6 shall be used for this test,
regardless of the design pressure rating of the nozzle. The test fixture shall be mounted as a cantilever to a
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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.

The loads applied and the device's ability to resist damage shall be as specified in 10.7.1. After completing the
tests, the receptacle shall comply with 10.4, 10.10 and 10.12.
Dimension in millimetres

RECEPTACLE

N

/’ABNORMAL LOAD REFERENCE POINT MOMENT

// il
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i

|

|

|

|

1

|

|

|

|

Nmm-——-

49

NOUONOMONNNCRNNNY
|
)
L

NN

COUPLING

Figure 4 — Abngrmal load test

10.7.3 Test|in the pressurized condition — The\receptacle test fixture and nozzle shall be pressurized to
design presspre during the abnormal load tests:

10.7.3.1 Test method — The “Loose-kit” test fixture shown in Figures 5 and 6 shall be used for thid test,
regardless of the design pressure rating-of the nozzle. The test fixture shall be mounted as a cantilevef to a
supporting nfember. For the purpoges of this test, the supporting member shall be capable of withstandirlg the
specified loafls without displaceniént or deflection. The nozzle shall be properly connected to the test fixtlire.

The loads agplied and the device's ability to resist damage shall be as specified in 10.7.1. After completir{g the
tests, the regeptacle shall comply with 10.4, 10.10 and 10.12.

10.8 Rocking/twisting

The receptagleZand its mounting hardware shall not be loosened or damaged when subjected to the follpwing
test.

10.8.1 Test method — Utilizing the receptacle mounting hardware submitted by the manufacturer, the
receptacle shall be mounted to a supporting member in accordance with the manufacturer's instructions. For
the purposes of this test, the supporting member shall be capable of withstanding the specified loads without
displacement or deflection. The nozzle, attached to a pressurized hose as installed for normal use, shall be
properly connected to the receptacle. Two equal and opposite 24 Nem moments shall be applied cyclically at
alternating times at a point on the nozzle furthest from the receptacle. Both loads shall be applied 2500 times
at a frequency not exceeding one cycle per second.

A 4 Nem torque shall then be applied ten times to the receptacle in the direction most likely to loosen the
mounting hardware.
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Following the previous tests, the receptacle shall comply with room temperature leakage tests (see 10.4).
Following room temperature leakage tests, the same receptacle shall comply with hydrostatic strength tests
(see 10.12).

10.9 Mounting hardware torque

The receptacle and mounting hardware shall withstand, without damage, a turning force equal to 150 % of the

manufacturer's recommended mounting hardware fastening torque.

10.10 Low and high temperatures

Prior
7 MP

All te

The gutlet of the device shall be plugged and the test pressure shall be applied to the-inlet of the

devic

10.14
as sp

10.1d
cond

a)

b)

c)

d)

e)

f)
NOTE

Pres;
bubb

The nozzle and receptacle connected, conditioned at <40 C and pressurized at 0,5 MPa
The nozzle and receptacle connected, conditioned at 85 C and pressurized at 1 MPa a
The receptacle disconnected, conditioned~at —40 C and pressurized at 0,5 MPa and 80 9

pressure.

The receptacle disconnected, ,conditioned at 85 °C and pressurized at 1 MPa and 125 ¢
pressure.

The nozzle disconnected;“conditioned at —40 C and pressurized at 0,5 MPa and 80 9
pressure.

The nozzle disconnected, conditioned at 85 T and pressurized at 1 MPa and 125 % of work

to conditioning, the devices shall be purged and then sealed from atmosphere undef-g
A leak test gas.

5ts shall be conducted while the devices are continuing to be exposed to the specified test t
e shall then be tested according to the example test method for all leak tests.n\10.4.

.1 Leakage — Refuelling connection devices shall meet the leak rate requirement of 10.4.1
ecified in the following test.

1.1 Test method — Refuelling connection devices shall~be tested in accordance
tions listed below after 2 hours of conditioning for the compafnents and leak detector (if used

vorking pressure.

vorking pressure.

These pressures are selected so that density is consistent for all tests.

urized-leak test gas shall be applied to the test components. The external body shall then bg
etight leakage using:

pressure of

Bmperatures.
device. The

when tested

vith the test

D:

and 80 % of

nd 125 % of

b of working

o of working

b of working

ng pressure.

e checked for

a)

b)

At —40 C, immersion in a 100 % denatured ethyl alcohol mixture for 2 min.

At 85 C, immersion in 85 € water for 2 min.

The sample shall pass the test if there are no bubbles for the specified time period. If bubbles are detected,
then the leak rate shall be measured by either a vacuum test using helium gas (global accumulation method)
or an equivalent method.

10.10.2 Operation — The devices shall connect and disconnect normally when tested under the following
conditions.
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a) The nozzle and receptacle connected and disconnected ten times when conditioned at —40 € and
pressurized to 80 % of working pressure.

b) The nozzle and receptacle connected and disconnected ten times when conditioned at 85 C and
pressurized to 125 % of working pressure.

10.11 Durability and maintainability

10.11.1 Durability cycling

a) Nozzles — Nozzles shall be capable of withstanding 100 000 operational cycles. During the following

tests, al
mainten
this Inte

1) Teqd

For
usin
fixtd
the

thro

2) Tes

For
the

dep
sha

At t
and

bnce at cycles less than specified by the manufacturer shall be considered as not complyin
national Standard.

t method For Type A and B

the purposes of this test, maintain the supply connection to the nozzle at the design pre
g leak test gas. One cycle of operation shall be, (1) properly connecting/the nozzle to th
re, (2) cycle valve to pressurize, then vent and (3) disconnecting the nozzle. While disconn
test fixture shall be rotated relative to the nozzle at random (or equal degree increr
ughout this test.

t method For Type C

the purposes of this test, one cycle of operation shall be, (1) properly connecting the noz
test fixture, (2) pressuring the connector to wdesign pressure using leak test gag

ressurising the connector, and (4) disconnecting.the nozzle. While disconnected the test f
| be rotated relative to the nozzle at random or@qual degree increments throughout this test

ne end of the test, (100 000 cycles), the*nezzle shall comply with 10.2, 10.4, 10.11.4 and

pro

The test fixture shall be replaced at 15 000 cycle intervals. The test fixture shall be selected
Table 1. The worn test fixtures resulting from cycling the test nozzle shall not be in excess of
patterns shown in Figures 7 and 8 and shall comply with 10.4. In addition, following completion
ired number of cycles, the test nozzle shall comply with 10.4 and 10.12 when tested with the

req
app
conj
noz
acc

the nozzle locking mechanism shall be'checked at the normal disconnect pressure to ensur
erly engaged on the nozzle.

fopriate simulated Wwear pattern test fixture shown in Figures 7 and 8 as applicable. Fail
ply with any of these tests specified in this paragraph shall be deemed as a failure of th
vle. The replacement of nozzle(s) seals at manufacturer specified maintenance intervals sh
bptable.

Table 1 — Test fixture selection for nozzle durability tests

devices shall be maintained according to the manufacturer's instructions. Requwemenr for

with

Ssure
b test
bcted
nents

vle to

» (3)

xture

10.12
e it is

from
wear
Df the

re to
b test
all be

Cycle Numbers in Thousands Figures Geometry

0-15 9,10 TIGHT FIT
15-30 9,10 TIGTH FIT
30-45 5,6 LOOSE FIT
45-60 5,6 LOOSE FIT
60-75 9,10 TIGHT FIT
75-90 9,10 TIGHT FIT
90-100 5,6 LOOSE FIT

b) Receptacle check valve—The receptacle check valve shall meet the requirements of 10.4.3.

12
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1) Test method

d)

10.11
to ox
evids

10.11
70 C

The connected nozzle and receptacle — The connected ‘aozzle and receptacle shall b
vithstanding full flow condition as specified in the following.test.

iy

e following test.

.2 Oxygen aging test — Sealing material shall be listed and rated by the manufacturer as b
ygen aging._\Synthetic rubber parts of refuelling connection devices shall not crack or
nce of deterioration due to oxygen ageing as specified in the following test method.

2.)
and at 2 MPa. This test shall be conducted in accordance with ISO 188.

The receptacle shall be connected to a nozzle test fixture. Working pressure shall be applied to the
nozzle and receptacle. Pressure shall then be vented from the upstream side of the receptacle check

valve. Pressure on the downstream side of the receptacle check valve shall be lowered
and a maximum of 0,5 MPa prior to the next cycle.

to between 0

Following 15 000 cycles of operation, the receptacle check valve shall then be subjected to 24 hours
of flow at the inlet/outlet flow conditions that cause the most severe chatter. The receptacle shall then

be tested for compliance with 10.4.3 and 10.10.

Test method

For the purposes of this test, maintain the supply connection to the nozzle-at the des
using leak test gas. One cycle of operation shall be, 1) properly connecting the rece
nozzle, and 2) disconnecting the nozzle. After 15 000 cycles, a 20,4 Nem torque shall
the pressurized nozzle in the same manner as in Figure 4.

Following this test the receptacle shall meet the requirements 0f-10.4.3 and 10.10.

Test method

A nozzle test fixture or a receptacle test fixture, as applicable, shall be connected to the
test. The outlet of the receptacle shall-be open to atmospheric pressure. The suppl
nozzle shall be connected to a supply. §ystem which will supply sufficient leak test gas a
follows.

Each nozzle and receptacle shall be cycled as below for 30 cycles. Each cycle shall con
of the full flow of gas with.the supply pressure starting at working pressure. A cycle
seconds in length and the supply pressure shall not fall below 80 % of working pressure
each cycle. The test supply system shall not limit the flow during this test.

Following this teStthe nozzle or receptacle shall meet the requirements of 10.4.

Test method—Samples of synthetic rubber parts shall be subjected to 96 hours of

5 specified in

ign pressure
ptacle to the
be applied to

b capable of

device under
y port of the
5 required as

sist of a total
shall be two
at the end of

bing resistant
show visible

exposure at

10.11.3 Non-metallic synthetic material immersion test — Non-metallic synthetic material parts of refuelling
connection devices which will be in contact with hydrogen shall not show excessive volume change or loss of
weight when tested in accordance with the following test method.

10.11.3.1

Test method — Representative sample(s) of non-metallic synthetic material shall be prepared,

measured and weighed. The samples shall then be immersed in hydrogen at design pressure for 168 hours.
Following this time period, the test pressure shall be reduced to atmospheric pressure in less time than the
seals would have to depressurise in actual service, not to exceed 1 second, after which the test samples shall
not exhibit evidence of explosive decompression damage. In addition, the samples shall not swell more than
25 %, shrink more than 1 % and incur a weight loss in excess of 10 %.
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To evaluate the possible deleterious effects of compressor oils on any non-metallic synthetic material, the
material shall also be immersed for a period of 70 hours at room temperature in both commonly used
petroleum based and commonly used synthetic compressor oils. Following this time period, observations shall
be made as to the condition of the material. The material shall be considered to have passed if there is no
more than + 3 % modification in size, and £ 3 shore A in hardness.

10.11.4 Electrical resistance — The electrical resistance of the connected receptacle and nozzle shall not be

greater than 1000 ohms either in the pressurized or unpressurized state. Tests shall be conducted prior to and
after durability cycling (see 10.11.1).

SEALING SURFACE FINISH SHALL BE:

q.8um=0.05um
50.0%1.0
30.00.2
DETAIL "D” +0.02
B 25.1-0.00
13.3£0.1
5 20+u.uo
= < o -0.02 g
©| [o! =3
o (=]
© S| |o G*fg.‘:' s, ©
© ©| |© Rr1.25t0.05 ¥ *7.
< \
AN
88 u ]
23| 83| 88 88 8 23
+ g oo} ©o! co ~
& +o‘ + 0 +1 +“|) o g
ol & | 8 o H M1 - —— -t — — —— - — o
RN ] B RS N s
®” L) Y s ® L
/777
SEE_DETAIL "D” \7 \ )
+0.05
1.00 X 1.00£0705v" | | R1.50 0.0
+0.02 0.05
3.2-0.00 R1.00 15°00
+0.02
6.120.00 ALL DIMENSIONS ARE IN MILLIMETERS
MATERIAL : 316L STAINLESS STEEL (80HRB [MIN.)
SURFACE FINISH : 0.4um=0.05um
Figure 5 — H25 loose fit test fixture
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SEALING SURFACE FINISH SHALL BE:
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Figure 6 —H35 loose fit test fixture

10.1R Hydrostatic strength

Becalse the hydrostatic strength test is a terminal test, do not use the test samples for any othef testing after
this test.

A digconnected nozzle, disconnected receptacle and connected nozzle and receptacle shall npt leak when
subjgcted to the followingiest method.

10.13.1 Test method—Outlet openings of the disconnected or connected device shall be plugged and valve

seatq or internal blacks made to assume the open position. A hydrostatic pressure of 3 times degign pressure
shall pbe applied+to the inlet of the nozzle or outlet of the receptacle for a period of at least three mjnutes.

10.1B Materials

Sealing means shall be a material that is listed and rated by the manufacturer for this application, (compatible
with hydrogen and compressor oil, synthetic or mineral); and has been documented to meet the requirements
of the oxygen ageing and non metallic synthetic material immersion tests detailed previously under 10.11.2
and 10.11.3 respectively.

10.14 Corrosion resistance

Nozzles and receptacles shall not sustain corrosion or loss of protective coatings, and shall be capable of
performing safely subsequent to the following test method.

10.14.1 Test method — 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.
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