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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria nee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document promotes the implementation of performance-based testing for components of
dispensing systems and fuelling stations that are based on proven engineering principles, research
and the combined expertise of gas utilities, fuel providers, manufacturers, users, and others having
specialized experience.

The successful commercialization of hydrogen vehicle technologies requires codes and standards
pertaining to fuelling stations, vehicle fuel system components, and the global homologation of standards
requirements for technologies with the same end use. Essentially this will allow manufacturers to

achieve ec

Internatio
A series of
These doct
the compo

This docun

This docut
hose assen
technologi

|

nomies of scale by producing one product for use globally.

al harmonization contributes to reducing technical barriers and stimulates related'marly
documents that address hydrogen-fuelled vehicles and fuelling stations is being déveloj
iments will provide internationally homologized minimum safety performance criteri
nent level, thus providing a foundation to build a safe “fuelling system”.

hent was developed using the standard ANSI/CSA HGV 4.2-2013.

nent was developed based on five pressure classes of wire or textile reinforced hoses
hblies suitable for use with gaseous hydrogen for hydrogen dispensing. This is based
s in use at the time of the development of the requirements:

ets.
bed.
n at

and
on

In the futyire, other types and classes of hoses and hose assentblieés will need to be evaluated to

determine

This docun
a high pres

A nozzle v
nozzle rati

For genera

the suitability of requirements in this document.

hent applies to newly manufactured hoses and hosgassemblies for connecting a dispense
sure fuelling nozzle.

bnt hose is included in this document; howeéver the pressure rating may be lower than
hg, based on the nozzle and dispenser design.

hydrogen safety information, see. ISO/TR 15916.

r to

the

Vi
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Gaseous hydrogen — Fuelling stations —

Part 5:
Dispenser hoses and hose assemblies

1
Thi

suitable for dispensing hydrogen up to 70 MPa nominal working pressure, in the opérating teg

ran

Thi

hydirogen hose and hose assemblies for hydrogen fuelling stations.

Hodes and hose assemblies excluded from the scope of this documentare the following:

1)
2)
3)
NO'I
hyd

fron

NO1
basi

1y

2)

Scope
5 document specifies the requirements for wire or textile reinforced hoses andyhose

be of —40 °C to 65 °C.

5 document contains safety requirements for material, design, manufacture and testing

those used as part of a vehicle high pressure on-board fuel storage system,

those used as part of a vehicle low pressure fuel delivery/system, and

flexible metal hoses.

E1 This document was developed primarily for*heses and hose assemblies for dispensing hi
Fogen from refuelling dispensers to hydrogen vehicles. Requirements for hoses used to deliv

h a transportable vessel (e.g. trailer) into a buffe¥’storage of a station are addressed in ISO 16964

E2 Hose assemblies include the hose with connectors on each end (see Figure 1). Each conne
c functional elements that are addressed-as described below:

Coupling to hose. This function is_defined by requirements and verified (along with the ho
performance-based tests in this decument.

reference to appropriate hydrogen equipment standards and piping codes.

assemblies
mperature

of gaseous

ch pressure
br hydrogen

tor has two

e itself) by

Fitting for transition and.'cohnection to the piping system or equipment. This function is adldressed by
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Key
1 hose assembly
2 mechaical joint
3 fitting
4  nipple
5  coupling
6  crimpefl socket
7  hose
2 Norm
The follow
constitutes

Il 5 7 77 -

Figure 1 — Hose assembly and fitting

ative references

ing documents are referred'to in the text in such a way that some or all of their con
requirements of this ddcument. For dated references, only the edition cited applies.

fent
For

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

[SO 1402,

ISO 4671, I
hoses and ]

[SO 4080:2

[SO 6802, Ifubber or plastics hoses and hose assemblies — Hydraulic impulse test with flexing

ubber and plastics hoses and hose assemblies — Hydrostatic testing

Rubber and pldstics hoses and hose assemblies — Methods of measurement of the dimensior
he lengths ef hose assemblies

009, Rubber and plastics hoses and hose assemblies — Determination of permeability to gad

sof

ISO 6803:2017, Rubber or plastics hoses and hose assemblies — Hydraulic-pressure impulse test
without flexing

ISO 7326:2

016, Rubber and plastics hoses — Assessment of ozone resistance under static conditions

ISO 8031:2009, Rubber and plastics hoses and hose assemblies — Determination of electrical resistance
and conductivity

ISO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary

ISO 8331, Rubber and plastics hoses and hose assemblies — Guidelines for selection, storage, use and
maintenance

[SO 9227, Corrosion tests in artificial atmospheres — Salt spray tests

2
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15649, Petroleum and natural gas industries — Piping
16964, Gas cylinders — Flexible hoses assemblies — Specification and testing
17268, Gaseous hydrogen land vehicle refuelling connection devices

19880-11Y, Gaseous hydrogen — Fuelling stations — Part 1: General requirements

ISO 30013, Rubber and plastics hoses — Methods of exposure to laboratory light sources — Determination

of ¢
[EC

[EC
of r

For
foll

ISO

31

connector
matching parts (such as male and female parts).that can be put together to form a "connect

per
Not

Not

a)

b)

9
3.2

coupling
intggrated structure of nipple and socket with end portion of a hose crimped together a
F gl{

ighire

3.3

hanges in colour, appearance and other physical properties

62631-3-1, Dielectric and resistive properties of solid insulating materials — Part 3-1."Dée
bsistive properties (DC methods) — Volume resistance and volume resistivity — Genénal’me

Terms and definitions

the purpose of this document, the terms and definitions given in ISO 8330, ISO 1988(
wing apply.

and [EC maintain terminological databases for use in standardization at the following ag

[SO Online browsing platform: available at https://www.i§60rg/obp

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

mits the transfer of fluids, electric power, or-control signals
e 1 to entry: Fittings (3.4) are a type of conntector used in piping systems.
e 2 to entry: Examples of connectors'’commonly used in hydrogen systems are as follows:

The fuelling nozzle “connectqor*mates with the receptacle “connector” on the vehicle to form thg
for transfer of compressed hydrogen between the dispenser and the vehicle, as defined in ISO 17
specific application.

The hose assemblies hiave connectors on each end that allow coupling (3.2) to the hoses and cq
the piping systemr{e.g- hose breakaway device or fuelling nozzle).

Control systems+often use electrical connectors to allow rapid and secure assembly or replacem

ermination
hod

-1 and the

dresses:

ion" which

connection
268 for this

nnection to

bnt.

5 shown in

dispenser hose
fuelling hose
hose assembly (3.5) used for dispensing gaseous hydrogen to vehicles through a nozzle

Note 1 to entry: See Figure 2.

1

©IS

Under preparation.
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—

Key
1 dispenger
2 hose breakaway device (ISO 19880-3)
3 fitting (3.4)
4 hose asfembly (3.5)
5  connecfor (3.1)
6  nozzle (ISO 17268)
7  receptdcle on vehicle (ISO 17268)
8 vehicle
Figure 2 — Compgohents connecting a dispenser to a vehicle
34
fitting
connector (3.1) used to joirzany pressure retaining components in the system, and in the case off
hose assemply (3.5), device,)usually made of metal, attached to the end of a hose to facilitate connec
to equipmgnt or other.hdse shown in Figure 1

the

fion

Note 1 to entry: Fittings can be used in a finished hose assembly; however requirements for fittings are ofit of

scope of thi

E docuiment.

3.5

hose assembly
assembly which includes the hose and end connections, including any necessary fittings (3.4), bend

restrictors

3.6

, and appropriate markings

nozzle vent hose
hose used to depressurize the fuelling nozzle and vent the hydrogen to an approved location

3.7
minimum

bend radius

smallest specified radius to which a hose may be bent in service

Note 1 to entry: The minimum bend radius is shown in Table 3.

© ISO 2019 - All rights reserved
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pressure rating
maximum pressure at which it is permissible to operate a component as specified by the manufacturer
at the maximum temperature expected during service

3.9
pro

of pressure

pressure applied during a non-destructive test and held for a specified period of time to prove the

inte

grity of the construction

4

Thi
the

Hos

manufacturer, customer, or testing agency as required to connect to the test\equipment. Fi

be ¢
orl

Thd
abo
cou

Classification

5 clause applies to newly manufactured hoses and hose assemblies for dispenserchoses
dispenser to the fuelling nozzle supply port.

es and couplings shall meet the requirements in this document with end‘fittings seleq

onsistent with the requirements of the appropriate documents in the ISO 19880-series,
50 15649.

end fitting of the hose assembly may be changed to another type that meets requireme

pling as long as the hose coupling remains unchanged.

ronnecting

ted by the
tings shall
[SO 17268,

hts defined

[ve without the need to repeat the performance tests for verification of the hose assembly and its

So

nozples. Nozzle vent hose assemblies shall meet the requirements of ISO 16964 or the requ

e newly manufactured hoses and hose assemblies include vent lines required by so

{

e fuelling

irements in

thi§ document and be appropriately rated for operation in the vent system that has been deflined based
on the nozzle manufacturer instructions and the dispenser design.

Tab

Wh
pre

A h

le 1 converts Hydrogen Service Levels (HSL), as defined in ISO 19880-1, to pressure level

bn using [SO 16964, the hose rating is. 125 % of the working pressure which is 10 % low
ssure ratings in Table 1.

pse assembly shall be designated according to the pressure classes defined in Table ]

manufacturer’s stated pressufe~rating. The information in Table 1 is taken from ISO 19

pre
dis
ter

nser pressure ratings: For further information regarding the relationships betwee

e
EIS, see ISO 19880-1.

bsure class H11 is added)-The pressure rating of the hose assembly shall be equal to of

5.

br than the

| or by the
B80-1 (and

above the
h pressure

©IS

02019 - All rights reserved


https://standardsiso.com/api/?name=574b29692b445d26f50007e45a0bac4d

ISO 19880-5:2019(E)

Table 1 — Hose assembly pressure levels and minimum pressure ratings

Maximum allowable
working pressure (MAWP)
(Minimum component pressure rating
for dispenser components)

Pressure level (HSL)| Pressure class

(MPa) (MPa)

11 H11 15,13

25 H25 34,38

35 H35 48,13

50 H50 68,75

70 H70 96,25
The hoses gdnd hose assemblies shall be designed to operate at temperatures ranging from —40°C to 6% °C.
5 Materials and construction
5.1 General
The hose and liner shall be constructed with materials that are resistant to corrosion and exposurge to
hydrogen.
5.2 Lining
The lining $hall be of uniform thickness and free from defeets: Defects are defined as but are not limjted
to bubbles|thinning, gouging, or discoloration.
The lining may also consist of multiple material layers.
5.3 Reinforcement
The reinfofcement consists of one or more layers of suitable wire or textile material applied by [any

suitable te

5.4 Coveér

The cover
and ozone,
bubbles, th
or sufficier

5.5 Stat

Chnique.

Khall be resistant-to abrasion, cracking, crazing, the effects of exposure to ultraviolet 1
be of uniformithickness, and free from defects. Defects may include but are not limite
inning, gouging, or discoloration. All outer covering shall either be of a permeable mate
tly perfarated to avoid diffused gas build up.

célectricity dissipation

ght
] to
rial

5.5.1 Ge

neral

Static electricity can be generated on the external and interior surface of a hose assembly.

5.5.2 External surface

The hose assembly shall be constructed so as to provide an external, electrically conductive, bonding
path between the end couplings to dissipate external static electric charges.

5.5.3

Internal surface

The hose assembly shall be constructed so that the liner provides an adequate internal layer of
prevention to avoid dielectric breakdown by static electricity in the fluid during normal use.

6
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6 Dimensions and tolerances
When measured in accordance with ISO 4671, typical diameters and concentricity of hoses are given in
Table 2.
Table 2 — Typical diameters and concentricity of hoses
Inside diameter Concentricity
Nominal size mm Maximum outside (Maximum variation in wall
diameter of hose thickness between inside
minimum maximum diameter and outside diameter)
mm mm
6,3 59 7,0 25 0,8
8 7,7 8,5 30
1,0
10 9,3 10,1 35
7 |Performance requirements and testing
7.1 General
Performance requirements shall be determined by the following tests and carried out by [type tests,
roufine tests and production acceptance tests.
Type tests are those required to confirm that a particular-hose or hose assembly design, mahufactured
by § particular method from particular materials, .meéts all the requirements of this docyiment. The

test
The

Roy
prid

Typ

Pro
fred
bet

7.2

7.2

s shall be repeated whenever a change in the niethod of manufacture or materials uj

v shall be performed on all sizes and types except those of the same size and constructiopn.

tine tests are those required to be carried out on each length of a finished hose or hos
r to dispatch.

e tests and routine tests shall be carried out as specified in Annex A.

duction acceptance tests are those required to control the quality of the manufact
[uencies specified in Anrex B are given as a guide only and determined by the manu
veen the manufacturer'and the customer or the certifying body.

Leakage test

1 General

Lea|

tests. Method A is also recommended for production acceptance tests.

age tésts shall be conducted in accordance with Method A for type tests and Method B

ed occurs.

P assembly

uring. The
Facturer or

for routine

7.2.

2 Method A

When tested in accordance with ISO 4080:2009, Method 3, with the following conditions, the hourly
leakage rate shall be less than 20 ml/h under normal pressure and temperature conditions.

The test can be done at room temperature. The amount shall be converted to 15 °C.

The test piece shall have a free length of 0,5 m between the couplings. Connect the test piece to the
hydrogen gas supply with a suitable connector and purge the test assembly with hydrogen gas. Adjust
the temperature of the water bath to the specified value.

Insert the test assembly into the transparent tube and immerse it in a water bath so that it is inclined at
approximately 20° to the horizontal.

© IS0 2019 - All rights reserved
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Apply the gas pressure of 1,375 x HSL and maintain it for 10 min. This is the time necessary for releasing
trapped air in the reinforcement layer to the outside of the hose through perforated holes. Then, during
the next 5 min, collect the gas and measure the amount while maintaining the pressure. This amount is
converted to an amount per hour.

7.2.3 Method B

For this test a length of any assembly hose can be used. Hydrogen or helium can be used as test gas.
Connect the test piece to the test gas supply with a suitable connector and purge the test assembly with

test gas.

Apply the gas pressure of 1,375 x HSL and maintain it for 10 min for the same reason as noted i 7J2.2.
Then, still maintaining the pressure, the leakage shall be checked visually for any bubbles frem Hose
body and Bpoth coupling ends for 5 min. This check is performed under water by immersing the fest
piece in a water bath.

Also, a gas|leak detector or leak detection fluid may be applied to check leakage in the-air.

Leakage cqn be tested by the permeation test during the first 15 min accordingto Method A.

The air corjtained in the reinforcement layer (trapped air), which comes outfrom perforated holes,|can
be omitted unless they are abnormal.

7.3 Hydyostatic strength

7.3.1 Prpof pressure test

When testpd in accordance with ISO 1402, a hose assembly shall withstand a pressure of at lg¢ast
2,1 x HSL fpr 5 min without bursting or visible loss of.flaid.

As a test flfiid, water or a mixture of water and gly¢ol or oil can be used.

This is a ngn-destructive test.

7.3.2 Ultimate strength

The hose apsembly shall be air ovefi aged for 70 h at 85 °C + 1 °C.

Following the oven aging, when-tested in accordance with ISO 1402, a hose assembly shall withstand
without bursting or visibledoss of fluid with a pressure of a minimum of 5 times of HSL for 5 min.

Then, cont]nue to pressurize until the hose assembly bursts and measure the pressure.

As a test flfiid, water.or a mixture of water and glycol or oil can be used.

This is a dg¢structive test.

7.4 Electrical conductivity

When determined in accordance with ISO 8031:2009, 4.8, the bonding resistance of fuelling hose
assembly, from end fitting to end fitting, shall be no greater than 100 k(), in order to dissipate static

electricity.

This test shall be conducted with the hose un-pressurized.

The bonding resistance of the fuelling hose assembly may need to be no greater than 1 kQ for

manufactu

ring quality control.
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Tensile test of hose assembly

7.5.1 General

This test is modelling the scenario of the fuelling nozzle being connected to the vehicle while driving away.

This provision applies to a single hose assembly only. For an integrated supply and vent line hose
assembly, only the supply portion of the hose assembly shall be tested.

A hose assembly having a free length of 100 mm or longer shall withstand a longitudinal pull force of

0 N, as shown Figure 3, without structural damage or leakage after being subjected to

ccelerated

30
air

Key

7.5
Thd

pven aging. The hose shall comply with 7.3.1 and 7.4 after the tensile test.
1

\

S

I IV S99,

hose assembly
Direction of force.

Figure 3 — Tensile testof hose assembly

2 Test method

hose assembly shall be air oven agedifor 70 hat 85 °C + 1 °C.

Following the oven aging, the hose assembly shall be cooled down to a room temperature of 2

for
tem

The

The
cou
0,2

Att

7.6

ht least 2 h prior to the conduct of the tensile test. Then the tensile test shall be conduct
perature.

apparatus outlined imISO 4671 shall be used for this test.

hose assembly s then to be placed in a tensile testing machine and connected so th
plings and hose dre subjected to 3 000 N. With the testing machine adjusted for a rate
mm/s or slower, the pull force is to be applied until 3 000 N is attained.

he completion of this test, hose assemblies shall be subjected to and shall comply with 7.

D°C+10°C
ed at room

at the end
pf travel of

B.1 and 7.4.

Vertical load strength

7.6.

1 General

This test models the scenario of a person falling against the hose while the fuelling nozzle is connected
to the vehicle receptacle or a loop being generated during handling, as shown Figure 4.

© IS0 2019 - All rights reserved
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LSS
~—
S

Key

1 hoseas
a Directi
b Directi

7.6.2 Te

sembly
n of vertical load.
n of moment.

Figure 4 — Example of abnormal load

5t method

The test pilece shall have a free length of 0,5 m between thé couplings. This test shall be conductefd at

20 +10°C.

Connect orj
the other f

e end of the coupling to the connecter fixed horizontally. Apply the vertical load of 340 N to

ree end and maintain the load for 5 min.

After 5 mi

,remove the load and perform 7Z.3.1-and 7.4 for any abnormality.

7.7 Torgion strength

7.7.1 Gejneral

This test dpes not apply toa*bonded supply/vent line. When tested in accordance with ISO 6802 with
the conditipns listed belaw;a dispenser hose shall withstand 1 000 cycles of horizontally reciprocating
movement$ under atmospheric pressure without damage to the hose or couplings and without leakage
in excess of the ratesspecified in 7.3.1 as shown in Figure 5.

10
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Figure 5 — Torsion strength

7.7.2 Test method
The test apparatus is a Method 2 horizontally reciprocating manifold.

Offset the sample hose at the distance of four times of outside diameter of hose and mount the test
sample at the centre of the stroke making sure there is no twist.

The test shall be conducted under atmospheric pressure and at =40 °C. 1 000 cycles are required.

© IS0 2019 - All rights reserved 11
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7.8 Pressure cycle test (Hydraulic-pressure impulse test)

7.8.1 General

This hydraulic test models hot creep conditions at a high temperature.

When tested at impulse pressure equal to 1,25 x HSL, the hose shall withstand a minimum of
100 000 impulse cycles without leakage or failure.

7.8.2 Ap

paratus

The appars

7.83 Te

As a fluid
VG 100 in
temperatu
the manufj

7.84 Te

The test fly

785 Te

Test pieces

specified, est four unaged hose assemblies with end couplings which have been attached for not nj

than 30 da
Calculate t

For values
length, so t

The actual
whichever

tus for this test shall be in accordance with ISO 6803:2017, Clause 4.

st fluid

for this test, water, mixture of water and glycol or oil (i.e. from grade ISO-VG 32 to
[SO 3448) can be used. Circulate the fluid at a rate sufficient to maintain’ a uniform f
e within the test pieces. Other fluids may be used as agreed upon between the customer
cturer.

5t temperature

1id shall be circulated through the test piece at 65 °C + 3 2(»

5t piece

shall be complete hose assemblies with suitable'end couplings attached. Unless othery

s,
he necessary free length of the hose in the test piece as shown in Figure 6.

of d less than 25,4 mm, use d = 25,4 mm for the +2d term in the expression for the hose
hat the hose between the coupling shell and the start of the bend radius is straight.

free hose length shall agree with the calculated free hose length to within +6 % or +g n

is greater.

ISO
Juid
and

vise
ore

Tee
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n(r+d/2)+2d

+5 %
(2r+d) 0%

A
A

Key]
r |minimum bend radius

d |hose outside diameter

Figure 6 — Test piece for pressure cycle test

7.8/6 Procedure

Connect the test pieces to the apparatus. The test pieces shall be installed in accordance with Figure 6.
Test pieces of hose shall be bent through 180°.

Bring the test fluid to the test temperature and then apply a pulsating pressure equal t¢ 100 % of
1,23 x HSL internally to the hose assemblies at a uniform rate between 0,1 Hz and 0,4 Hz. Record the
pulse rate used. The pressure-cyele shall fall within the shaded area of Figure 7.

The pressurization shall be/stopped and the impulse test unit shall be allowed to cooll down the
temperature of the testfluid to room temperature of 30 °C + 10 °C at every 30 000 cycles of impulse cycles.

Accplerated cool dewn procedures, i.e. fans, heat exchangers, etc., may be used to speed up the cooling
profess.

At gvery cogl. down, check test assemblies to ensure they are clean and dry. With fluid heater|turned off,
resiime the.test and observe and note leakage for 1 000 impulse cycles.

Aft¢rcool down, raise the fluid temperature to the specified temperature and restart the impulse cycle
until next cool down. Run the test until the hose fails or the number of required cycles is performed.

If a test is stopped before completion of the minimum number of cycles and then restarted, leakage may
occur at the hose/coupling junction upon restarting the test and until the test temperature is reached.
Leakage less than class 4 as defined in ISO/TR 11340 does not constitute a failure of the hose assembly.
Any leakage should be reported in accordance with the classification in ISO/TR 11340.

There shall be no leakage or other malfunction of the test piece before reaching the specified number
of cycles.

This test shall be considered a destructive test and the test piece shall be destroyed.
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Key
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a  Rate of
b Secant
¢ Onepu
d 459 tg
7.9 Hyd
This pneur

33%
5% L 5%
! , /
p TR N\ ‘
0,
85%p <
n
+1
a b
/
) /
15%p 0 0
1 MPa —» D,
0MPa” ' 5% 10 %
5%
> < d

ssure
rise to be determined between these points (50 MPa/s to 100-MPa/s).
pressure rise.

se cycle (0,1 Hz to 0,4 Hz).

55 % of the cycle.

Figure 7 — Pressure pulse wave

Fogen impulse test

hatic test models cold fracture conditions at a low temperature.

Guidance gn the hydrogen impuilse test is provided in Annex C.

When a h
observed. \

ydrogen impulse’test is performed, passing criteria require that no blistering shal
Verification as te'whether blistering is observed shall be documented.

7.10 Cor

osion.test

7.10.1 Gejneral

be

When tested in accordance with ISO 9227 with the conditions listed below, couplings and other metal

parts shall

not show any evidence of corrosion or other deterioration.

Minor corrosion is allowed on areas where there is mechanical deformation of the plating or coating
caused by crimping, flaring, bending, and other post-plate metal forming operations.

At the completion of this test, hose assemblies shall be subjected to and shall comply with 7.3.1.

7.10.2 Test conditions

Test specimen: Hose assembly.

Test method: Acetic Acid Salt Spray (AASS) or Neutral Salt Spray (NSS).

14
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Temperature: 35 °C £ 2 °C.
Duration of test: 96 h.

This test shall be applied to each nominal diameter, type, and material of hose coupling submitted for
examination under this requirement.

7.11 Minimum bend radius

Use a test piece having a length at least four times the minimum bend radius. Measure the hose outside
diameter with callipers in the straight-lay position before bending the hose. Bend the hose through
° to the minimum bend radius (see Table 3 or the manufacturer’s literature if the size |s different
Table 3) at 20 °C + 10 °C and measure the flatness with the callipers. Typical values\arfe shown in

When the hose is bent to the minimum bend radius given in Table 3, or the manufdcturer’s literature if
thelsize is different from Table 3 measured on the inside of the bend, the flatness' shall not exceed 10 %
of the original outside diameter.

Table 3 — Typical minimum bend radius

Minimum bend radius
Nominal size (min)
H11 H25 H35 H50 H70
6,3 150 150 150 200 200
8 200 200 200 250 250
10 200 200 200 300 300

7.12 Hose permeation

7.12.1 General
Thg manufacturer may choose ejther Test Method A or Test Method B.

When tested in accordance with the following test methods, the hourly permeation rate shall be less
thah 500 ml/m under normal pressure and temperature conditions. After the test, inspect the exterior
of the hose for any blistering or swellings. This outside inspection is to verify hose cover perfforation.

7.12.2 Test MethodA

The hose assembly shall be tested in accordance with ISO 4080:2009, Method 3 with the ¢xceptional
confitionslisted below.

test.piece shall have a free length of 0,5 m between the couplings. Connect the test giece to the

nn A1th 3 ah ONNn orandn op fhe J mo Alth hvdrogen ons.

Adjust the temperature of the water at 23 °C + 2 °C.

Insert the test assembly into the transparent tube and immerse it in the water bath so that it is inclined
at approximately 20° to the horizontal.

Apply the hydrogen gas pressure of 1,25 x HSL and maintain it for 24 h before measuring the
permeability to gas. Following preconditioning, while still maintaining the specified pressure, collect
the gas for 6 h or record the time to collect between 450 ml and 500 ml of gas.

Repeat the measurement a further two times. Calculate the permeability to gas expressed in millilitres
of gas per meter of hose per hour (ml/m/h). From the three measurements, calculate the average the
permeability to gas.
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7.12.3 Test Method B

Each sample shall have a suitable hose free length excluding end couplings and shall be assembled with
applicable couplings. Plug one end of each sample using an approved plug appropriate for the coupling(s)
used on the hose being tested and connect the other end to a regulated hydrogen pressure source using
appropriate connectors and adapters. Connect the test piece to the hydrogen gas supply with a suitable
connector and purge the test assembly with hydrogen gas.

Place the test piece in a chamber equipped with an inert gas inlet and outlet. After purging the chamber
with an inert gas, constant flow rate of inert gas is supplied from the inlet. Pressurize the test piece to
1,25 x HSL using hydrogen and hold the sample at 15 °C for 3 h after the pressure is stabilized. Measure

the amounlt of hydrogen gas contained in the inert gas. The period to determine the permeation

shall be th{

7.13 Ozo

When test¢
of cracking
(100£5) p
any tooling

7.14 Ultr:

b last 2 h.

ne resistance

d in accordance with [SO 7326:2016, Method 1, a hose outer cover shall shewno visible s
or damage under x 2 magnification after 72 h of exposure with an ozohe partial pressur
arts per hundred million at a temperature of 40 °C + 1 °C. The area immediately adjacer
shall be ignored. Further details can be found in ISO 7326.

hviolet light and water exposure test

7.14.1 Applicability and verification

This provis
the conditi
crazing or

7.14.2 Te
Types of te
Light sourd
Exposure ¢
Dry: 8 h at

Condensat

7.14.3 Le

ion applies to a single hose only. In accordance with ISO 30013, after the exposure test v
ons listed below, all hose samples shall be vistally checked and there shall be no sign
cracking.

5t conditions

st piece: Type 1 (sample of hose with’U-shape bend).

e: Fluorescent UV lamps Type 1A (UVA-340), Irradiance 0,76 W at 340 nm.
ycles: Method A: Artificial weathering.

60 °C.

on: 4 hat50 °C.

hgth of exposure

The test samplesshall be cycled continuously under the previously specified cycle pattern for 10 w¢

or 1680 h.

rate

gns
e of
tto

vith
s of

eks

The test sample may be repositioned once per week to obtain uniform exposure to UV radiation,
moisture and temperature. Follow the manufacturer’s recommendation for rotation.

7.15 Crush test

7.15.1 General

This provision applies to a single hose assembly only. A dispenser hose assembly shall withstand a force
of 8900 N applied externally without incurring structural damage or leakage.

16
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7.15.2 Test method

The length of the sample hose assembly shall be a minimum of 610 mm. The hose shall be placed against
a hard, flat, and smooth metallic surface. A force or weight equivalent to 8 900 N shall be uniformly
applied for 15 min to the hose, with the force or weight evenly distributed over 150 mm of the hose
length in the approximate centre of the sample. The weight shall then be removed, and the hose shall be
subjected to and shall comply with 7.2.1 and 7.4.

If applicable, both hoses of a bonded supply and vent hoses shall be on a horizontal plane when tested.
Both hoses shall be in contact with the crushing fixture.

7.16 Abrasion resistance test

When requested by the customer or where regional dispenser designs warrant, dispénser hgses should
meg¢t the ISO abrasion resistance test.

7.1[7 Marking material legibility

7.17.1 General

The legibility of marking materials shall not be adversely affected when marking materials are exposed
to Heat and moisture as specified in the following test method,

Thip subclause applies only to markings other than those thatare embossed, cast, stamped, of otherwise
formed in the part.

7.17.2 Test method

The following tests shall be conducted on twe samples. The manufacturer shall have 4pplied the
marking materials to the hoses as they would be applied in production.

a) |Marking materials shall exhibit nolleégible or defaced printing when rubbed with thunib or finger
pressure.

b) |The marking materials shalkthen be placed in an oven for a period of 2 weeks with the oven
temperature maintained(at 85 °C as applicable based on the temperature rating.

Sanpples shall then beZimmersed in water for a period of 24 h, after which the legibility shall be

FoﬂEwing the oven test({the legibility of the samples shall be checked again as specified ih a) above.
rec

ecked as specified in a) above.

Godd legibility:-shall be obtained for all samples under the above specified test conditions.

7.18 Electrical properties of lining material

7.183—Gerersd

This test shall be applied to the hose lining material, unless the electrical properties are not available
from the material manufacturers.

7.18.2 Dielectric breakdown voltage

The dielectric breakdown voltage of the lining material shall be determined in accordance with
IEC 60243-1.

7.18.3 Volume resistivity

The volume resistivity of the lining material shall be determined in accordance with IEC 62631-3-1.
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7.18.4 Criteria of electric properties of lining materials

The acceptability of the allowable dielectric breakdown voltage and volume resistivity of the lining
material shall be determined by the following formula:

log(Vy

where

><lf)>%log(RV )—6

Vg is
T is
Ry is

NOTE
adjustment

8 MarKki

8.1 Gen

The marki
fabrication
be manufg
by a differ

manufactufrer is not the manufacturer of each component in the hose assembly, the marking of|

component

8.2 Hos
Hose assen
a)
b)
c)
d)

the m4
the nu

the pr¢

can be
EXAMPLE

The maxinj

Assemply date: thesyear (last two digits) and then the month of assembly; a slash (/) or a das

the dielectric breakdown \m]f;\gp (k\l/mm) of the liner material:
the thickness of the liner tube of the hose in millimetres;

the volume resistivity of the liner material.

to the formulation or a different material needs to be selected.

ing

bral

If the material is found to be not acceptable, either the conductivity needs #0(be enhanced by

hg of hose assemblies is a function of the hose and end:fitting design and the hose asse
. In some cases, the hose assembly, including all ‘¢cemponents within the assembly,

s within the hose assembly shall meet the requirements of 8.3 and 8.4.

> assemblies

hblies shall be marked with at least the following information:
nufacturer’s identification; iame, logo, or trademark, e.g. XXX;
mber of this document, i:€. ISO 19880-5;

bssure classes; (e.2.H70);

placed betWween the year and month.

XXX/150 19880-5/H70 / 1710.

bly
ay

ctured by one manufacturer. In other cases, thé hose assembly may be manufactyred
ent entity to the manufacturer of the individaal components. Where the hose assembly

the

e of

uin, working pressure of the assembly is the lowest maximum allowable working pressur

any of its c

OITIPOIICIILS.

Hose assemblies shall be marked by the following methods:

a)
b)
c)
d)
e)
f)

amold

18

printing or embossing on the hose;
engraving on the fitting;
stamping on at least one of the couplings;

molding in at least one of the couplings;

ed rubber name plate cemented in place;

a metal tag or bracket-type marking retained by at least one of the couplings; or
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g) printing on a pressure sensitive label of polyester film.

8.3 Hose

Hoses shall be marked with at least the following information, and the marking shall be repeated every
760 mm or less. The letter height shall be a minimum of 15 % of the hose cover outer circumference.

a) the manufacturer's name or identification, e.g. YYY;

b) the number of this document, i.e. ISO 19880-5;

c) [the pressure classes; (e.g. H70);

d) |the nominal size, e.g. 8;

e) |thelast two digits of the year and the month of manufacture, e.g. 1710;

f) |the manufacturer’s factory identification (MFG internal code); e.g. FAC, ifapplicable;
g) |the certifying body’s name or identification; e.g. NOT, if applicable.

EXAMPLE  YYY/ISO 19880-5/H70 /8 /1710 / FAC / NOT.

8.4 Hose end fittings or couplings

Hode end fittings or couplings being permanently marked with the following informatjon is only
necpssary in the case fittings or couplings are supplied as-a single article:

a) [the manufacturer’s identification, name, logo, ot trademark, e.g. ZZZ;
b) [the number of this document, i.e. ISO 19880<5;

c) |the pressure classes, e.g. H70;

d) |the nominal size, e.g. 8;

EXAMPLE  ZZZ/1SO 19880-5/ H70/8

9 |Instruction manual

9.1 General

Ins{ructions cevering proper selection, installation, inspection, maintenance, safety precafitions, and
usape shall beprovided.

Thd instructions shall include, as a minimum, statements to the effect that:

a) The hase accnmh]y anp]inc with this document

b) The manufacturer shall provide appropriate installation instructions.
1) Safety precautions.

2) Guidelines for replacement.

9.2 Selection

The hose is suitable only for dispensing of gaseous hydrogen at fuelling stations meeting the
requirements of [ISO 19880-1.

© IS0 2019 - All rights reserved 19


https://standardsiso.com/api/?name=574b29692b445d26f50007e45a0bac4d

ISO 19880-5:2019(E)

9.3 Installation

a) 1,375 x HSL shall not be exceeded; the user shall provide overpressure protection to prevent
operation of the hose at pressures greater than 1,375 x HSL.

b) The hose assembly shall be of an adequate length for the intended use. Hose assemblies shall not be
joined together to achieve the required length.

c) The hose shall not be used for applications where the bend radius is less than the manufacturer's
specified minimum bend radius for the hose.

d) The hgseshattmotbestretched; kimked;, twisted; ortorquetd:
e) The hgse assembly shall provide protection for the user from contact damage.
f) The hdse shall not be subjected to temperatures outside the temperature limits.

g) The h¢se assembly shall be removed from service and destroyed in the event’of mechanjcal,
chemigal, or environmental damages.

9.4 Inspection and maintenance

a) Hose gssembly shall be kept in accordance with the conditiong,specified in ISO 8331 before
installption.

b) The h¢se assembly shall be inspected in accordance with the manufacturer’s instructions. [The
manufpcturer’s instructions shall address such items as:

1) ledkage, in accordance with the applicable installation code;

WARNING — Open flame testing is prohibited.Zeak test solutions may contain halides and
will r¢quire a potable water rinse after testing.

2) soft spots, bulges, blisters, kinks, stretching, or discoloration in the hose;

3) exfessive abrasion exposing the hose reinforcement;

4) cufs or cracks in the hose thatexpose or damage the reinforcement;
5) evjidence of end connectoer.movement or slippage with respect to the hose;

6) elgctrical conductivity:

9.5 Safety precautions and usage
a) The hdse assembly shall not be stretched, kinked, twisted, or torqued.

b) Dragging, dropping, contact with sharp objects or edges, and exposure to chemicals shall be
avoide:

10 Testreport

When requested by the purchaser, the manufacture or supplier shall supply a test report representing
the purchased product with each length or batch of hoses containing the following information:

a) areference to this document with the year of publication (i.e. ISO 19880-5:2019);
b) afull description of the hose assemblies tested;
c) thetestitems carried out, defined in Clause 7;

e) the testresults;
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f) the date of the test.
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