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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draws$ attention to the possibility that the implementation of this document may involve-the
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of any clai
rights in fespect thereof. As of the date of publication of this document, ISO had not xéceived no
patent(s) which may be required to implement this document. However, implemefters are caut

this may not represent the latest information, which may be obtained from the patent database ay
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

Any trad¢ name used in this document is information given for the coenvenience of users and|
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
related tp conformity assessment, as well as information about ISO's adherence to the Wo

les of the

use of (a)
d patent
ice of (a)

ijoned that

ailable at

does not

rord.html.

Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/forew
This docyment was prepared by Technical Committee ISO/TC 197, Hydrogen technologies.
Alist of all parts in the ISO 19880 series can be found@n the ISO website.

Any feedback or questions on this document shéuld be directed to the user’s national standard
complete [listing of these bodies can be found atwww.iso.org/members.html.

s body. A
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Introduction

The purpose of this document is to promote the implementation of hydrogen-powered land vehicles
through the creation of performance-based safety and testing requirements for compressed hydrogen fuel
dispensers. The successful commercialization of hydrogen land 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. This will allow manufacturers to achieve
economies of scale in production through the ability to manufacture one product for global use.

This document is a part of the ISO 19880 series for hydrogen fuelling stations with its scope limited to
compressed hydrogen dispensers for land vehicles that use hydrogen as fuel. Dispensers are a major

i i i i ' i ignificant
mobility in the future. This document includes requirements for manufacture, commissjpning and
routine maintenance of dispensers in order to ensure the safe operation of dispensing hydrogentq vehicles.

Note Annex A has additional information about the range of options for dispenser systems.

© IS0 2025 - All rights reserved
vi


https://standardsiso.com/api/?name=3e705408112d95e0b9fea7c3b8a46fe4

Internat
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Gaseous hydrogen — Fuelling stations —

Part 2

Dispensers and dispensing systems

1 Scop

This docu
the trans
dispenser

This docy
the dispe

a) a dispe
hydrogen

b) a minifnum set of components mounted in or on (as applicable) @ dispenser cabinet or other s

structure
station.

A dispens
hydrogen
a flow me
and a fue
enclosure
adequate

This docu

other stafpdards for individual components included in the hydrogen dispenser, such as valves (ISO|

and hosefq

This docy
ISO 1988
implemen

This docu

2 Normative references

e

fer of compressed hydrogen to a hydrogen vehicle, as addressed in ISO 19880:-1, by a
with dispensing pressures up to the H70 pressure class designation.

ment applies to a hydrogen dispensing system, referred to as a “dispenser”; the config
1ser can range from:

hser cabinet, located in the fuelling area, that can perform all of the functionality needed
to a vehicle, to

as appropriate, with the remaining functionality provided elsewhere in the hydroge

ing system includes the user and vehicle interface‘and can include components starting

ter, a pressure sensor, a fuel temperature sensor, an ambient temperature sensor, user
ling hose assembly. Not all dispensing system equipment has to be physically housed ¥
at the dispensing area, as long as the'specification of component design or type and lo
to ensure that the overall process meets the requirements in this document.

ment specifies the requirements.for hydrogen dispensers and can provide specific refe

(ISO 19880-5).

ment specifies general requirements for supporting the fuelling protocol and directs tl
D-1 for additional requirements and the test methods required to verify proper fuelling
tation.

ment does net-specify the accuracy of flow meters that can be used to meter dispensed f|

The follov

ment specifies safety requirements and test methods for the components and systems that enable

hydrogen

iration of

to deliver

ipporting
n fuelling

from the

supply, such as a connection to the banking system, a cooling unit, a dispenser contr¢l system,

interface
vithin the
Cation are

rences to
19880-3)

e user to
y protocol

1el.

ing documents are referred to in the textin such a way that some or all of their content ¢

nstitutes

requirements of this document. For dated references, only the edition cited applies. For undated references,

the latest

edition of the referenced document (including any amendments) applies.

ISO 3601-1, Fluid power systems — O-rings — Part 1: Inside diameters, cross-sections, tolerances and
designation codes

[SO 3601-
ISO 3601-

2, Fluid power systems — O-rings — Part 2: Housing dimensions for general applications

3, Fluid power systems — O-rings — Part 3: Quality acceptance criteria

[SO 3864-2, Graphical symbols — Safety colours and safety signs — Part 2: Design principles for product safety labels

[SO 4126 (all parts), Safety devices for protection against excessive pressure

© IS0 2025 - All rights reserved
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[SO 80079-36, Explosive atmospheres — Part 36: Non-electrical equipment for explosive atmospheres — Basic

method and requirements

ISO 80079-37, Explosive atmospheres — Part 37: Non-electrical equipment for explosive atmospheres — Non-

.

electrical type of protection constructional safety "c", control of ignition sources "b", liquid immersion "k"

[SO 14687, Hydrogen fuel quality — Product specification
ISO 15649, Petroleum and natural gas industries — Piping
ISO 17268, Gaseous hydrogen land vehicle refuelling connection devices

[SO 19880-1:2020, Gaseous hydrogen — Fuelling stations — Part 1: General requirements

[SO 19880-3, Gaseous hydrogen — Fuelling stations — Part 3: Valves

ISO 19880-5, Gaseous hydrogen - Fuelling stations — Part 5: Dispenser hoses and hose assembliés
IEC 60079 (all parts), Explosive atmospheres

IEC 60204-1, Safety of machinery - Electrical equipment of machines - Part 1: Generé@lrequirements
IEC 60364, Low-voltage electrical installations

IEC 60529, Degrees of protection provided by enclosures (IP Code)

SAE J2600, Compressed Hydrogen Surface Vehicle Fuelling ConnectionDevices

SAE J2601, Fuelling Protocols for Light Duty Gaseous Hydrogen Surface Vehicles

3 Terms and definitions
For the pyrposes of this document, the following terni$’and definitions apply.
SO and I[EC maintain terminology databases foruse in standardization at the following addresses

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

— IEC E]ectropedia: available at https://www.electropedia.org/

3.1
breakawpy device

device on|the fuelling hose (3:1%) that disconnects the hose from the dispenser (3.5) when a tensi
exceeded|and blocks the flow of hydrogen from the dispenser (3.5), e.g. if the vehicle moves away
fuelling hgse (3.11) conngected to the vehicle

[SOURCE:ISO 19880x1:2020, 3.50]
3.2

bn limit is
r with the

component pressure rating
maximu . ik L. s

at a specified temperature

rer (3.15)

Note 1 to entry: Components designed with a maximum allowable pressure per the European PED represent the

component pressure rating by the manufacturer (3.15) as indicated by the value of “PS”.

Note 2 to entry: See Annex E of ISO 19880-1 for discussion of pressure terminology and its application to
systems (3.6).

Note 3 to entry: Unless otherwise specified, the pressure in this document is expressed in gauge pressure.

dispensing

[SOURCE: ISO 19880-1:2020, 3.10 modified - Notes 2 to 4 to entry deleted with Note 5 to entry of the source

definition renumbered as Note 2 to entry.]

© IS0 2025 - All rights reserved
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control system
system which responds to input signals from the process and/or from an operator and generates output
signals causing the process to operate in the desired manner

[SOURCE: ISO 19880-1:2020, 3.11 modified - Note 1 to entry deleted.]

3.4

flow coefficient

C

cgefficient to represent the flow rate of fluid that a valve (3.28) is capable of handling

Note 1 to entry: C, is the flow coefficient of a valve (3.28) with the fluid at 15,56 °C under a pressure difference of

6894 N/nf (= Pa)

3.5
dispens

equipmerlt in the dispensing system (3.6), including the dispenser cabinet(s) and supponting structy
physically located in the fuelling area

Note 1 to[entry: The hydrogen dispenser typically includes, as a minimum, the fuelling assembly (3.10]

temperat

Note 2 to ¢ntry: The manufacturer (3.15) of the hydrogen dispenser can elect tg.include additional equipn

dispenser,

[SOURCE:ISO 19880-1:2020, 3.13]

3.6

dispensing system

system d

vehicle fuplling operation, through which the compresséd hydrogen is supplied to the vehicle

[SOURCE:ISO 19880-1:2020, 3.17]

3.7
emergen
ESS

system which responds to automaticiand/or manually activated emergency shutdown devicg

hazardou

3.8
enclosur

structuref protective housing (3.13), container, machine cabinet, etc., which encloses or partially
equipmer]t of a station’that may have access for maintenance but is not intended to be occupied

Note 1 to gntry: In this document the enclosure of the dispenser (3.5) is defined as a “dispenser cabinet”.

Note 2 to ¢ntpy: Some hydrogen station manufacturers (3.15) may build an all-in-one fuelling station (3.12)

dispenser
cabinet.

e and pressure instrumentation, filters and the user interface to conduct vehicle fuelling.

including the possibility of all equipment in the dispensing system(3.6).

pwnstream of the hydrogen supply system coniprising all equipment necessary to cart

cy shutdown system

5 movements and operations such as the flow of hydrogen gas to the dispenser (3.5) and ¥

a)

components are built into one side or end of the equipment enclosure without using a separate

re, thatis

, required

hent in the

y out the

s to stop
rehicle

r encloses

where the
dispenser

Note 3 to entry: The use of an enclosure could be to protect equipment from the environment, provide noise attenuation

or provide

safety to the areas surrounding the equipment.

[SOURCE: ISO 19880-1:2020, 3.18 modified — Notes 1 and 2 to entry are newly inserted, the original Note 1 to
entry is renumbered as Note 3 to entry and the original Note 2 to entry deleted.]

© IS0 2025 - All rights reserved
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3.9
fitting

ISO 19880-2:2025(en)

part or design feature on a component used to join (i.e., connect) any pressure-retaining components in
the system

[SOURCE:
3.10

[SO 19880-1:2020, 3.24]

fuelling assembly
part of the dispenser (3.5) providing the interface between the hydrogen fuelling station (3.12) and the
vehicle — an assembly consisting of a breakaway device (3.1), a hose(s), a nozzle (3.19) and connections
between these components

Note 1 to ¢
and hose)

[SOURCE;
3.11

fuelling hose

flexible c(
[SOURCE:

3.12
fuelling s

facility f(;I:‘ the dispensing of compressed hydrogen vehicle fuel, 6ften referred to as a hydrogen
RS) or hydrogen filling station, including the supply~of hydrogen, and hydrogen compression,

station (
storage al

[SOURCE:

3.13

housing
guard or
be access

Note 1 to d
[SOURCE:
3.14

hydrogen service level

HSL
pressure
NWP rati

Note 1 to 4
in ISO 198

ntry: The fuelling assembly can include, or not include, a nozzle vent line (with hose breakaway.(
lepending on the type of nozzle (3.19), and communications, if used.

[SO 19880-1:2020, 3.26]

nduit used for dispensing gaseous hydrogen to vehicles through a fuelling nozzle (3.19)

[SO 19880-1:2020, 3.27]

tation

nd dispensing systems (3.6)
[SO 19880-1:2020, 3.29]

eniclosure (3.8) for operating parts, control mechanisms, or other components that do n
ble during normal operation

ntry: Housing may be synonymous with: enclosure (3.8), cabinet or frame.

ISO 19880-1:2020, 3.40]

evel in MPadised to characterize the hydrogen service of the dispensing system (3.6) bas
ng of the vehicle

ntry: The numerical value of HSL also matches the number after the “H” in pressure class (3.20) (
B0-1.

Jevice (3.1)

refuelling

bt need to

ed on the

bee Table 1

Note 2 to €mryrSee ATIEX £ of IS0 19880-1 for appiication of pressure terminotogy to NydTogen-aispenst

and vehicles.

[SOURCE:
3.15

[SO 19880-1:2020, 3.42]

manufacturer
person or organization responsible for the design and manufacturer of the equipment and components

© IS0 2025 - All rights reserved
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maximum allowable working pressure

MAWP

maximum pressure permissible in a system at the temperature specified for the pressure

Note 1 to entry: The maximum allowable working pressure can also be defined as the design pressure, the maximum
allowable operating pressure, the maximum permissible working pressure or the maximum allowable pressure for
the rating of pressure vessels and equipment manufactured in accordance with national pressure vessel codes.

Note 2 to entry: See Annex E of ISO 19880-1 for a discussion of pressure terminology and the application to dispensing
systems (3.6) and fuelling stations (3.12) in general.

[SOURCE:

[SO 19880-1:2020, 3.45]

3.17

maximuin operating pressure

MOP
highest pi

transients

Note 1 to 4

Note 2 to ¢
systems (3|

[SOURCE:

3.18
nominal
NWP
pressure
of 15 °C

Note 1 to
ISO 19880

[SOURCE;

3.19
nozzle
device co

supply to
[SOURCE:
3.20

pressure

non-dime
pressure

ressure that is expected for a component or system during normal operation,dnelading a

p

ntry: See Annex E of ISO 19880-1 for a discussion of pressure termindlogy and the application to
6) and fuelling stations (3.12) in general.

[SO 19880-1:2020, 3.47]

working pressure

bf a vehicle compressed hydrogen storage system (CHSS) at 100 % SOC (3.27) at a gas ten
entry: For further guidance on pressure’terminology and associated equipment ratings, see 1
1.

[SO 19880-1:2020, 3.51 modified- Notes 1 to 4 to entry deleted and new Note 1 to entry

hnected to a fuel dispensing system (3.6) which permits the quick connect and disconn
the receptacle (3.22})0f the vehicle or storage system

[SO 17268: 2012,73.11]

class
nsional-rating of components designed to dispense hydrogen to road vehicles at the

(ticipated

ntry: In the case of the dispensing system (3.6), the MOP is equivalent to the maximum fuelling pressure of
the vehiclg.

dispensing

hperature

Annex E of

inserted.]

bct of fuel

required

Note 1 to entry: The numbers following “H” in the pressure class are numerically the same as HSL, but the HSL identifies
only the level of the dispensing service whereas the pressure class designation shows that the component is fully
capable of meeting the pressure and temperature requirements for dispensing hydrogen at the indicated service level.

Note 2 to entry: See Annex E of ISO 19880-1 for a discussion of pressure terminology and its application to dispensing
systems (3.6) and fuelling stations (3.13) in general.

[SOURCE:

[SO 19880-1:2020, 3.58 modified - Note 3 to entry deleted]

© IS0 2025 - All rights reserved
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3.21
pressure
PRD
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relief device

safety device that releases gases or liquids above a specified pressure value in cases of emergency or

abnormal

conditions

Note 1 to entry: PRDs can be activated by pressure or another parameter, such as temperature, and can be either re-
closing devices (such as valves (3.28)) or non-re-closing devices (such as rupture disks and fusible plugs). Common
designations for these specific types of PRDs are as follows:

— Pressure Safety Valve (PSV) - pressure-activated valve (3.28) that opens at a specified set point to protect a
system from overpressure and re-closes when the pressure falls below the set point requirements for PRVs used
in dispensing systems (3.6) can be found in 8.2.2.3 of ISO 19880-1. PSVs protecting the dispensing system (3.6) can

re-clofe above the MOP (3-17).

— Thermally-activated Pressure Relief Device (TPRD) - a PRD that opens at a specified temperature t

syste

Note 2 to
protection|

[SOURCE;

3.22
receptac
device co

Note 1 to 4
[SOURCE:

3.23

risk asse
determin
threat (al

Note 1 to
sometimes

[SOURCE;

3.24

safety fu
function 1
safe state

Note 1 to g

from rupture and remains open.

entry: See Annex E of ISO 19880-1 for discussion of pressure terminology and its,application t|
of the dispensing system and fuelling stations (3.12) in general.

[SO 19880-1:2020, 3.59]

e
nected to a vehicle storage system which receives the nozzle/(3.19)

ntry: This can also be referred to as a fuelling inlet or gas fillitig port in other documents.

[SO 17268: 2020, 3.15]

ssment
htion of quantitative or qualitative value-of risk related to a specific situation and a r
50 called hazard)

entry: Based on national requirements) a review of a risk analysis or a safety concept by thil
required.

ISO 19880-1:2020, 3.66]

nction

for the process;with respect to a specific hazardous situation

instrumenfted system,however validation of these measures is equally important.

[SOURCE;

[SG(19880-1:2020, 3.71]

protect a

D pressure

bcognized

d party is

o be implemented by a safety-instrumented system, which is intended to achieve or nmpaintain a

ntry: Otheritechnologies or risk reduction measures have a safety function not achieved through a safety-

3.25

safety instrumented system

SIS

instrumented system used to implement one or more safety instrumented functions

Note 1 to entry: A safety instrumented system (SIS) is composed of any combination of sensors, logic solvers, and final

elements.

Note 2 to entry: A separate safety-instrumented system (SIS), typically with a greater reliability than the more basic
process control system, can be required, according to the manufacturer’s (3.15) risk assessment (3.23), to respond
solely to safety critical alarms. Further information is provided by IEC 61508 and IEC 61511.

[SOURCE:

[SO 19880-1:2020, 3.72]

© IS0 2025 - All rights reserved
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shutoff valve
on/off valve (3.28) for controlling the flow of gas, which is pneumatically or electrically actuated

3.27

state of charge

Soc

density (or mass) ratio of hydrogen in the compressed hydrogen storage system (CHSS) between the actual
CHSS condition and the capacity at nominal working pressure (3.18) when the system is equilibrated at 15 °C

Note 1 to entry: SOC is expressed as a percentage and is computed based on the gas density according to Formula (1).

Note 2 to entry: The accuracy of the NIST formula has been quantified to be within 0,01 % from 255 Kto 1 000 K with

pressures

SOC (%) cs

P1
P2

X

where

P1
P2
The hydro
— densif
— densif

Note 3 to
(NIST) at |

fo 120 MPa at the publishing of this document.

n be calculated as follows:

100

is the density of hydrogen under the specific gas conditions;

is the density of hydrogen at the nominal working pressure(3.18) at a gas temperature o
ben densities at the two major nominal working pressures (3:8) are:

y of H, at 35 MPa and 15 °C and = 24,0 g/1

y of H, at 70 MPa and 15 °C and = 40,2 g/1

entry: The p; function for hydrogen is availabl¢-from the National Institute of Standards and ']
ttps://nvlpubs.nist.gov/nistpubs/jres/113/6/V113.N06.A05.pdf.

3.28
valve
device by
or obstru

[SOURCE:

4 Gengd

Figure 1
manufact

many of {
system, W
device in

which the flow of a fluid may beStarted, stopped or regulated, using a movable part wh
Cts passage

[SO 19880-3:2018, 3.8]

bral

shows the.main components of the dispenser integrated into one enclosure. Note {
urers may)include the heat exchanger inside the dispenser cabinet. Examples in Annex
he dispenser system components outside the dispenser cabinet, including the dispens
hieh ¢an be located, for example, with the hydrogen fuelling station controls. The positi
Figlire 1 is also an example and may vary.

e8]

15 °C.

echnology

ich opens

hat some
A provide
br control
bn of each

The components that shall be part of the dispenser cabinet are:

a) fuelling hose assembly with a nozzle and nozzle resting system;

b) fuel temperature and pressure sensors;

c) filter

(downstream of shutoff valve);

d) user interface: start/stop sequence inputs and display of dispenser operation.

© IS0 2025 - All rights reserved
7


https://nvlpubs.nist.gov/nistpubs/jres/113/6/V113.N06.A05.pdf
https://standardsiso.com/api/?name=3e705408112d95e0b9fea7c3b8a46fe4

ISO 19880-2:2025(en)

NN
U
| 12
n 2 11
1
A
22
Y A || 13
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Key
1 H, pipeline 2 MPa 10 filter 18 «<eonnection to the banking system
2 compjressor 11 nozzle 19 " pressure sensor (P1)
3 S-199 MPa 12 fuel cell vehicle 20 pressure sensor (P2)
4  S-29p MPa 13 cooling machine 21 gas temperature sensor (T1)
5 S-399 MPa 14 coolantloop 22 ambient temperature sensor (T2)
6  flow ¢ontrol valve 15 cascade panel
7  pressure safety valve 16 dispenser coritrol system
8  flow fneter 17 point of sale’ (POS)
9  shutdff valve
Figure 1 — Integrated dispenser system

Requirenients contained-herein are all the requirements to function as a whole system. If a whdle system
is not avdilable, then he’sections of this document that are applicable shall be defined and theq required
verificatign tests andahalyses shall be performed for these applicable requirements.
NOTE Verification tests not performed based on the above are expected to be performed as part of intpgration of
the whole flispensing system.

5 Requirements

5.1 General material requirements

Materials shall comply with the following.

a) Materials exposed to hydrogen shall be compatible with hydrogen.

b) Materials used shall be rated for the temperature and pressure to which they will be exposed.

¢) For non-metallic materials such as rubber or plastic, select those that are appropriate for the service
conditions, including environmental conditions, so that no failure will occur during the expected service life.

© IS0 2025 - All rights reserved
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d) Materials and coatings shall be adequate for the service conditions.

e) Metallic materials, used where environmental degradation is expected, shall be selected based on
the service environment, or be coated to be protected from this environment for the duration of the
expected service life or to make them highly resistant to corrosion.

f) For electrical insulation, use materials appropriate for the application and environmental conditions
such as temperature extremes and moisture.

g) For the exterior cabinet of an outdoor dispenser, use materials with high weather resistance such as
metal with anticorrosion treatment or synthetic resin. Exterior materials, including synthetic resin,
shall not blister, crack or fracture under working conditions.

h) Selecf materials in accordance with Tocal environment requirements, avoiding the use of mat¢rials that
do nat comply with these requirements such as mercury, lead or asbestos.

NOTE ISO/TR 15916 gives guidance on typical material compatibility with hydrogen.
5.2 Construction and assembly requirements

5.2.1 General construction and assembly
A comprepsed hydrogen gas dispenser shall meet the following requireménts.

a) Wherle the area, including the interior of equipment, enclosuré&, dispenser, housing and dabinet, is
classified as a hazardous area pursuant to IEC 60079-10-1¢ appropriate precautions shall|be taken
againjst explosions in accordance with IEC 60079-0 (or ¢ther parts of the IEC 60079 serfjes which
desctfibe the protection level), IEC 60079 14 regarding sélection, erection, installation and ipspection,
and I$0 80079-36 and ISO 80079-37 for mechanical (nefi“electrical) level of protection.

NOTE The definition of “area” in IEC 60079-10-1:2020,3.3.1 refers to “a three-dimensional region ¢r space.”

b) All cdmponents in a housing used in a dispensershall be assembled in such a manner so as tobe secure
againlst distortion, warping or other damage, and shall be supported to maintain a fixed relationship
with pach other.

c) All pgrts which can come into contact, during normal servicing and operation, shall be free fjom sharp
projeftions or edges and projecting-screw ends.

d) Components requiring scheduled servicing, adjustment or replacement shall be readily accessjble to the
servife technician authorized by the manufacturer.

e) Dispgnsers for outdoen installation shall be compatible with climatic conditions or equipppd with a
mean|s to protect alboperating controls and electrical wiring from climatic conditions. See 9.12.

f) Eachdispenser-shall be provided with a mounting means for sufficient support.

g) Dispgnsersshall be equipped with a means to secure and protect the fuelling assembly. See iterh of 5.9 b).

h) Any domponent caovered under this document shall he r‘npnh]p of operating aver the entire te hperature
and pressure range specified by the manufacturer.

i) The dispenser shall be constructed so that the cabinet, frame and similar non-current-carrying metal
parts are electrically bonded to the point of connection of the equipment grounding means. See 9.9

The risk assessment conducted in accordance with 7 shall consider possible accidents and incidents and, if
physical measures are not adequate, detection of physical disturbance shall be incorporated, for example
using a tilt sensor or a hydrogen sensor, which can cause subsequent emergency shutdown if necessary.
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5.2.2 Housings and cabinets

Dispenser cabinets, housings, enclosures and frames for dispenser equipment shall meet the following
requirements. For simplicity and brevity, the term “cabinet” is used in place of “enclosures” and “housings”.

a)

b)

f)

g)

h)

k)
D)

m)

5.3 Disgpenser hydrogen systems

In order to3

The dispenser cabinet shall be structurally adequate to protect the equipment contained within from

the elements while protecting the operator and the general public from the equipment within.

Dispensers shall be classified in accordance with IEC 60079-10-1 or other applicable standards. See
Annex B for a specific example. Ventilation rates of enclosures shall meet the requirement for the

hazardous area classification and also for the management of possible heat buildup.

NOTE IEC 60079-10-1 provides the use of protection systems, including gas-tight partitions or walls,

pressyrization (from a safe area), ventilation, continuous vapour barriers and other means, foy
atmogphere area classification exemption.

The dispenser cabinet shall be durable and facilitate normal operation of the device.

It shalll be demonstrated that a recess or depression in the dispenser cabinet which’has a pos
colledt water shall incorporate a means to drain the water to an appropriate location.

Wherile a hazard from ingress of solid foreign objects or ingress of water €xists, the manufact
ine the required IP (Ingress Protection) rating as classified in IEG60529. No addition
protefction is required where components and equipment are individudlly'protected to the requi

The donstruction of the dispenser cabinet not specifically covereéd herein shall be in accord
indugtry-recognized concepts of safety, sustainability and durability.

The dlispenser cabinet shall accommodate field connectioens of gas piping and electrical e
Openjngs shall be provided to accommodate field conne€tions, inspection and adjustments.

Wheile required for safety reasons or protection against accidental equipment contact or vand
openings shall have removable covers which require a key or tool to open or remove them.

To prevent the accumulation of hydrogen ahd“manage possible heat build-up, the enclosure d
fuel-Bearing components shall be adequately ventilated.

A plastic panel used as part of the ‘dispenser cabinet shall remain intact when subjected

explosive

sibility to

urer shall
pl ingress
red levels.
hnce with
Juipment.
hlism, the

ontaining

to room

tempgrature and cold impact test$.as described in 9.5. Except when otherwise stated, testinlg at room

tempgrature shall be conducted hetween 15 °C and 30 °C.
Plast]c parts shall be resistant to deterioration from conditions imposed on them in service.
The drotective cabinetof a dispenser shall be made of non-combustible and anti-static materi

Plast]c parts usedfor'viewing panels shall be resistant to deterioration of transparency from ¢
imposed on theny'in service.

hls.

onditions

operatmg

conditions, the recommended minimum component pressure ratmgs needed for the dlspenser hydrogen
system relative to the dispenser hydrogen service level (HSL), the pressure class and the dispenser system
MAWP are shown in ISO 19880-1:2020, Table 1. See ISO 19880-1 for explanation of dispenser pressure levels.

If components that are below the pressure ratings in ISO 19880-1:2020, Table 1 are used, then the MAWP of
the dispenser system shall be accordingly lowered to the lowest-rated component. All the components in the
hydrogen dispensing system shall be rated, as minimum, for the following conditions:

— a component pressure rating equal to or greater than 137,5 % of the dispenser hydrogen service level

(HSL) as indicated in ISO 19880-1:2020, Table 1.
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— an ambient temperature range of -40 °C to +50 °C. The manufacturer may determine a smaller ambient

temperature range. All dispensers shall have a means to detect and prevent operation if the system is
outside its rated operating temperatures.

compatibility of materials normally in contact with hydrogen. Particular attention should be given to
hydrogen embrittlement, permeability and hydrogen-accelerated fatigue. The material compatibility
shall be documented by the component manufacturer or an independent third party. See ISO 19880-1
and ISO TR 15916.

— aspecified cycle life before maintenance or replacement.

NOTE According to ISO 19880-1, the target cycle life is 100 000 cycles with the pressure based on the applicable H
class rating for the fuelling assembly.

Pressure End leak test requirements for dispenser hydrogen systems shall be in accordancerwith 9.3. See

also ISO 1

880-1.

High-predsure components shall be mounted in strict compliance with the supplier’s instructions,|following

a well-deflined assembly procedure.

The asserhbled system shall be cleaned so as not to affect fuel quality as established in ISO 14687.

A comprejssed hydrogen gas line inlet or outlet for field connection shall be-plugged, capped or ptherwise

sealed by[the manufacturer prior to shipment to prevent entrance of foreign'materials.

The dispgnsing system including the fuelling hose assembly shall be-designed to provide electricgl bonding

from the point where the nozzle contacts the vehicle to the station(ground (see 9.9.1).

The hose ghall be protected with some means to ensure that itwill not touch the ground if it is lopg enough

to do so eyen if holstered.

5.4 Piping and fittings

Piping ang fittings shall meet the following:

a)

b)

)
d)

e)

f)

g)

Piping and fittings used to transport hydfogen in the dispenser shall conform to ISO 15649 or h national
or regional standard. See 5.3 for the service requirements.

Component pressure ratings shall meet or exceed the dispenser system MAWP. Seel 5.3 and
ISO 1p880-1:2020, Table 1.

Piping and fittings shall be made of materials compatible with hydrogen service. See 5.3.

Piping and tubing design, fabrication, testing and welded joints shall be done in accorddnce with
ISO 1p649 (or selected piping standard(s) per item 5.4 a) above).

Wheile used, fittings shall be chemically compatible with associated components and shall beg designed
to redist electrolytic action.

Cut ehds

and dr
where atct

illed ho
T

carefully deburred. Deburring is the process
O ProOCess are mecnanicaily removed.

An elastomeric part, not already evaluated as part of an approved component or assembly, when used
in contact with compressed hydrogen gas, shall be tested as specified in ISO 3601-1, ISO 3601-2 and
ISO 3601-3 for the following properties.

Minimum tensile strength and elongation after oven aging shall be as specified in ISO 3601-1, [SO 3601-2
and ISO3601-3. The maximum service temperature used to determine the conditioning time and
temperature for oven aging is 75 °C unless the product is designated for use at a higher temperature or
tests show that it will be exposed to a higher temperature.
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Volume change and extraction shall be as specified in ISO 3601-3 except that the conditioning shall be for
96 h at 20,7 MPa at a temperature of 65 °C for compressed hydrogen gas, and for 70 h immersion in IRM903
oil and methanol. Volume change limits shall be -1 % to +25 %. Maximum extraction shall be + 10 %.

ISO 3601-3 provides for the testing of either finished elastomeric parts or sheet or slab material. The
material tested shall be the same as that used in the device; however, sheet or slab material shall be
tested when the subject parts are O-rings having diameters of less than 25 mm.

Formed supply piping and tubing shall have all bends made in accordance with ISO 15649 (or selected
piping standard per item a) above).

Fittings shall be suitable for the pressure class and temperature rating of the dispenser.

The yse of tapered threaded components shall be minimized as much as possible. Close pipe nipples
shall hot be used.

In additign to the fault management by the dispensing system control system, dispensing systemny pressure
protectioh by a pressure safety valve (PSV) or equivalent measure (such as an instrumented saf¢guarding
system wjth an appropriate SIL (safety integrity level)) shall be provided in the'dispensing system or on the
hydrogen|supply to the dispenser to protect against over-pressurization oftlie components and| piping in
the dispensing system as well as the vehicle high-pressure hydrogen storage system. As an alterpative, an

equivalent SIL-rated control may be used when allowed by local/natigonaltegulations.

Overpressure protection devices shall meet the following requirerents.

a) The det point for a dispenser PSV shall be no higher tharn:the MAWP which corresponds to 137,5 % of
HSL 3s defined in ISO 19880-1:2020, Table 1. For example, for 70 MPa HSL fuelling (the H7( pressure
class), the PSV may be set at as high as 96,25 MPa.

b) Ifany components in the dispenser system are rated below the pressure in 5.3, then the set ppint of the
dispenser PSV shall be lowered to protect thelowest-rated component in the dispenser systel.

c¢) If a dispenser system is designed to dispense fuel at more than 1 HSL, then pressure pratection is
requifred to protect dispenser compohents that are unique to a particular HSL including the fuel
assembly and the vehicle at each HSL. The set point for each HSL may be up to 1,375 % of HSL as defined
abovg. See 1SO 19880-1 for guidance.

d) Ifsuch overpressure protection is not a part of a dispenser, instruction shall be provided to the installer
of thd dispenser on the requirement of such protection upstream of the dispenser connection.

e) PSVsghall be designed-and installed in accordance with ISO 19880-3 or the ISO 4126 series, when used.

f) The discharge pipitig system from a PSV shall not restrict flow and shall be vented to a safe lodation. See
[SO 1p880-1 feradditional guidance.

5.6 Filters

The dispenser shall include a filter located upstream of, and as close as possible to the dispenser hose
breakaway device (see ISO 19880-1:2020, 9.2). Filters and other clean-up devices shall meet the following

requirements.

a) The rating of the filter housing component shall meet or exceed the dispenser system MAWP. See 5.3
and 5.4.

b) Filters shall be of adequate size and construction for the applications. Particulate concentration shall be
minimized to avoid contamination, clogging and erosion of hydrogen system components.

c) The filter shall have a capability to prevent particulates larger than 5 pm with a minimum removal

efficiency of 99 % under expected process conditions or alternatively be a 5 pm filter.
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Filters shall be installed in such a manner that the force required to install or open the filter will not
permanently distort the piping or other components of the dispenser.

It shall be possible for filters to be isolated and vented, and they shall be accessible for inspection,
cleaning and replacement. The maintenance of filters shall be made available with minimum disturbance
to the related device assembly or assemblies.

NOTE ISO 4022 and ISO 12500-1 and ISO 12500-3 provide recommended methodologies for the testing of filter
efficiencies.

5.7 Valves

Valves used-in piping cycfnmc for gaseous hudroagen shall he anignnﬂ in-accordancewith - ISO 15649 or a

national dr regional piping standard and meet ISO 19880-3.

The testipg specified in ISO 19880-3 may be waived when sufficient evidence exists that the valve is
acceptablp for service in accordance with ISO 15649 or national/regional regulations and is sh¢gwn to be
suitable fpr use with compressed hydrogen gas. Suitability can be determined by test (ISO 19880-3) or

acceptande by piping code or by field history.

Component ratings of dispenser valves shall meet or exceed the dispenser system MAWP and pperating

temperatyire range. See 5.3 and 5.4 as well as ISO 19880-1:2020, Table 1.

5.8 Vernting

Venting shall be provided as follows.

a)

b)

5.9 Dispenser fuelling assembly

A dispenser shall be equipped with means for venting the‘release of hydrogen gas to an agpropriate
location or captive system. See ISO 19880-1 for guidaneé.

When the nozzle has only a supply hose (no vent hese), the dispenser shall be equipped with aj means to
deprgssurize the fuel hose when fuelling is interrupted through activation of the ESS or when power to
the dispenser is lost, so as to enable disconnection of the fuel hose from the vehicle.

The statign manufacturer shall ensure.that dispensers are fitted with nozzles and associated components
that are appropriate to the dispenserpressure class and that the pressure limits comply with the definition

of pressufe class.

Dispensef fuelling assembly©x dssemblies shall be provided as follows.

a)

b)

The gressure drop between the dispenser (hose) pressure sensor and the nozzle shall not exce¢d 15 MPa
at reference flow tonditions based on requirements in SAE J2601.

Dispdgnsers shall be equipped with a means to secure and protect the fuelling hose and nozzle from
damdge when not in use and keep the nozzle sealing surfaces clean.

The fueling nozzle should also be securely supported when not in use and protected [from the
accumulation of foreign matter (e.g., snow, ice or sand) that could impede operation. The device
supporting the hose should be designed to ensure it does not cause misalignment when attaching the
nozzle to the vehicle receptacle.

Where hoses are attached to a hose retrieving mechanism, the breakaway device shall be installed between
the point of attachment of the hose retrieving mechanism to the hose and the nozzle, unless the retrieving
mechanism separates from the hose at a force less than that of the breakaway device, has no impact on the
operation of the hose breakaway feature and does not result in damage to the dispenser frame.

The hose assembly and dispenser shall be designed so that if a user pulls or a vehicle drives away
with the nozzle still attached, the hose assembly shall not be restricted by the dispenser, housing, or
associated components that would prevent the breakaway from activating properly.
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d)

f)

g)

h)

5.10 Breakaway devices

ISO 19880-2:2025(en)

The fuelling hose assembly shall be designed to ensure that air cannot enter it when the nozzle is
removed from the receptacle.

Hose assemblies shall comply with ISO 19880-5. Fuelling hoses shall be designed for hydrogen service
and the environmental conditions at the site of use. Construction and materials shall be such as to
prevent the trapping of hydrogen within or between the materials at a pressure that could damage
the hose when the internal pressure is relieved. Metal mesh enforcement shall not be susceptible to
corrosion from penetration of humidity, if such penetration is reasonably foreseeable during expected
lifetime. The fuelling hose shall be strong enough to withstand without damage the expected loads
(tensile and torsion) exerted by the user.

If required for system flexibility upstream of the breakaway, the short hose assembly shall be of the

lengt h ar‘]nnln ate for separation

Nozzles shall comply with ISO 17268 or SAE ]J2600. The nozzle shall match the pressute, clpss of the
dispenser.

The donnection points between the breakaway and the hose assembly shall be deemed compatible by
both manufacturers. Transitional components not deemed suitable are prohibited.

A breakawvay coupling shall be provided as part of the fuelling assembly te stop the release of highl-pressure
hydrogen|from the dispenser in the event of a drive-away before the fuelling nozzle is disconnected from the

vehicle.

The hose [breakaway device shall be positioned such that when-the fuelling hose is pulled along fts axis, it
will releajse without significant damage to the dispenser cabinet, the fuelling hose assembly, the venting
hose assembly (if used), the nozzle, communication cables.or any other connections in the dispenser hose
assembly] If the fuelling assembly includes a venting hose; the latter shall also be fitted with a breakaway

device that does not impede the function of the main fuel breakaway device.

Breakawgy devices shall comply with ISO 19880-3:

5.11 Instruments for gaseous hydrogen-systems

Instrumefts for gaseous hydrogen systems shall meet the following requirements.

a)

b)

)

d)

f)

g)

Instriiments shall be rated for;the pressure/temperature ratings and material shall be congistent for
use i1} the piping system (as-déscribed in 5.4).

Instriiments shall be eehsistent with applicable provisions of IEC 60079-0 (and other parts of JEC 60079
whicl describe the £ype(s) of protection), and ISO 80079-36.

Instriiments dedicated for various functions on the fuelling station shall be suitable for theiy intended
purpgse.

Instriiments and gauges shall be designed and located such that, in the event of a leakage of rupture,
and ploSsible subsequent fire, the risk to personnel is minimised. For example, safety glass anfl blowout
backs should be used on mechanical pressure gauges.

Housings for control equipment should be designed to prevent any accumulation of hydrogen or other
flammable gases.

The dispenser shall be equipped with a device to indicate the hydrogen system pressure for maintenance
personnel.

All pressure gauges exposed to compressed hydrogen gas shall be suitable for use with it at the operating
pressure and temperature range. The gauge shall read at least 1,2 times the maximum allowable
working pressure of the system for which it is used, and shall have a dial face at least 63 mm in diameter

© IS0 2025 - All rights reserved
14


https://standardsiso.com/api/?name=3e705408112d95e0b9fea7c3b8a46fe4

ISO 19880-2:2025(en)

and an orifice no greater than 1,4 mm in diameter. Pressure gauges in a dispenser shall be of a safe
construction in the case with a relief function.

5.12 Metering

Metering shall be provided as follows.

a) Ifrequired for commercial sale of motor vehicle fuel, the dispenser shall feature a flow metering device
or system connected to a readout giving the quantity of hydrogen dispensed for each vehicle fuelling
operation (applicable national or local regulations specify the units and accuracy).

b) When required by the fuelling protocol to calculate mass average flow of the hydrogen being dispensed,

th f A —aa-atal 2 meacra—th baudeagan flosazr avuarx tha 3 £ £losa; tac
e UVV I1IICLCT OIlIdITl TIITCdouIr v LIIv ll)’\.zll Usbll ITUVV UVVGel CIIC Ut}bl aLllls 10116\.4 Ul 1T1IUVV 1T dlCo

accurfacy required by the fuelling protocol.

c) A flofvmeter housing shall meet ISO 15649 (or the selected piping standard in itend a) of |
flowtheter body is in direct contact with compressed hydrogen.

d) Flowmeters shall be consistent with the explosive atmosphere area classificationand service g
of high-pressure hydrogen dispensing and shall comply with applicable provisions of ISO/TR ]
IEC6

5.13 Precoolers and precooler control

When prgcooling of hydrogen is required for dispensing, a precoolet shall be provided to cool the
to a tempgrature of no lower than -40 °C at the fuelling hose assembly.

The precdoler heat exchanger shall comply with ISO 15649 (or‘the selected piping standard in item

The manyfacturer, as part of the risk assessment, shall consider a possibility of cross-leakage of hyd
the coolaJ])t stream and provide required countermeasures, when necessary, to prevent over-press

of the co

5.14 Eleftrical equipment and wiring

5.14.1 General electrical requirements

Electricall components and wiring'in the dispenser system shall comply with the applicable pro
[EC 60204-1, IEC 60364 and, where'located in the hazardous area, relevant parts of the IEC 60079

5.14.2 Bpnding and grounding

Electrical

5.14.3 Safety instrumented systems

nnnnnnnnnnnnn

ant system and the accumulation of flammable gases within the systems.

nd at the

b.4) if the

onditions
5916 and

D079-0 (and other parts of IEC 60079 which describe the type(s) of protection) and ISO §0079-36.

hydrogen

a) of 5.4).

rogen into
urization

visions of
eries.

and hydrogén-systems shall be bonded and provision shall be made to accommodate grounding as
defined in} ISO 19880+¢1:2020, Clauses 8 and 10 to prevent inadvertent ignition sources due to the b
static chafges and\electric shock. See 9.8 and 9.9 for required verification tests.

uild-up of

Electrical control systems, components of hydrogen dispensing systems and devices determined by the
manufacturer to be safety-related control systems, shall comply with the requirements of IEC 60204-1 or

equivale

nt regional standards.

The risk assessment in 7 shall determine what to do when there is a system fault on the process control or
safety system.

Where the manufacturer’s risk assessment requires a response to abnormal states (faults) with a greater
reliability than that achievable from the control system, the dispenser system shall be additionally
equipped with an independent safety system or layer of protection. IEC 61508 and IEC 61511 can be used
for specification, design, testing, operation and maintenance of such a safety system. See ISO 19880-1:2020,
Clause 11.
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The safety system could be composed of several safety functions activated manually or automatically.

The configurations of process control and safety systems shall be documented. See ISO 19880-1 for guidance.

5.14.4 Ilumination

[llumination techniques shall conform to the explosive atmosphere area classification of the dispenser
system. See 5.2.1. [llumination hardware shall be installed per the manufacturer’s instruction and conform
to I[EC-60204-1.

NOTE The standards from the IEC 60079 series for illumination are typically IEC 60079-0 in combination with
IEC 60079-1, IEC 60079-11, and/or IEC 60079-15 or a mix of them in case of LEDs and other optical hazardous energy
sources.

5.14.5 Ppyment terminals or fuelling authorizing systems

Payment ferminals or fuelling authorization systems, where incorporated into a dispenseryshall cpnform to
the hazarflous area classification of the dispenser system. Hardware shall be installed perthe manulfacturer’s
instructiqn and conform to 5.14.1.

5.14.6 Electromagnetic compatibility and interference (EMC)

Hydroger| dispensers shall not emit electromagnetic noise that will interfere with other equipment at or
near theif sites and shall not be adversely affected by electromagneti¢noise at or near their sites.

The electyical equipment and systems of hydrogen fuelling stations should comply with the applicable parts
of the IEC|61000 series of standards. See ISO 19880-1 for guidance.

5.15 Emlergency shutdown system (ESS)

The dispgnsing system shall operate in conjunction®ith an emergency shutdown system, whigh may be
automatigally activated by the dispensing system control system or manually activated. See IS 19880-1
for guidapce in establishing automatic actions based on the risk assessment in Clause 7 and for provisions
required for manual ESS connection and for.coordination with the fuelling station control.

The emerjgency shutdown system shall be” operational at all times and override all other fundtions and
operations in all operating modes of the.dispensing system.

Activation of the emergency shutdown shall cut off the flow of hydrogen gas to the dispenser and yehicle for
the dispefsing system which ifiitiated the shutdown by closing the automatic isolation valves.

Other emergency shutdowmfunctions that may need to be considered in the risk assessment inclugle:
— vent gny remaining gas in the dispensing system to an appropriate location;

— send p shut-dewn signal to the hydrogen station control system;

— send p shut*off signal to remove power to electrical components in the vicinity of the dispensgr that are
not suitable for classified areas

Other emergency stop functions may need to be considered to leave the dispensing system in a safe state.

If the forecourt incorporates multiple dispensers, the need to execute an emergency shutdown for dispensers
other than the affected dispenser shall be based on the risk assessment. (See Clause 7).

Operation of the dispenser after the emergency shutdown is tripped shall require, as a minimum, an
inspection as to the cause of the shutdown and a manual reset.

Recommended selection, placement and connection of the emergency stop device shall be defined in the
manufacturer’s documentation. See ISO 19880-1 for guidance.

(Content sourced from ISO 19880-1:2020, 8.2.2.2 with modification).
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6 Dispensing requirements

6.1 Control of dispensing

The dispenser shall meet the following requirements.

a) The user of the dispenser shall have the ability to start and stop the automatic fuelling process from the
dispensing area. The user shall not be provided with the ability to control the fuel process manually.

b) The controls for start-up of the dispenser shall be located or oriented so that there is no possibility of
accidental actuation. Switches, valves, etc., that can be activated with the power off and that can cause
the system to function as soon as the power is restored shall not be used.

c) The fhelling process shall involve at least two steps to initiate hydrogen flow to the vehicle:

iy

2)

d) The user interface of the dispenser shall provide all necessary informatien to operate and safel
the fyelling process.

6.2 Dispensing temperature, pressure and flow rate

The ambipnt temperature at the fuelling station, and the temperature, pressure and mass flow 1
hydrogen|being dispensed shall be monitored. The station.dispenser controller uses this data for t
system tof manage the fuelling process.

The hydrpgen temperature and pressure sensors._measuring the delivery conditions of hydrog
vehicle shall be located upstream of and as close.as possible to the connection point of the fuelling
to the dispenser, to detect any pressure degradation that can indicate a leak. Dispensing temperat
hydrogen|fuel shall be measured at less thairn3’m upstream of the fuelling assembly.

NOTE

described jn ISO 19880-1.

The ambipnt temperature sensortshall not be located in the direct sunlight or influenced by oth¢
sources s as to provide an accurate reading.

The accurjacy of the ambient and fuel delivery temperature sensors shall be within + 2 °C.
The accutjacy of the préssure sensor(s) shall be within 1 % full scale.

Flow measurement Shall be installed at the location in the dispensing system in the manner the man
recommehds{where minimum effect on the accuracy is expected.
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b the operator to ensure that the nozzle is correctly locked on to the vehicle receptacle); an

(Jommencing the automated fuelling process by a second action, for example;/pressing a
through a human-machine interface (HMI). The user shall be able to initiate fuelling only
nfozzle is properly connected and locked to the vehicle.

An example of fuelling protocol requirements for the fuel temperature and pressure sensor

Removing the nozzle from the mounting and connecting it onto the vehicle receptacle(with igstruction

d,
button or

after the

y perform

ate of the
he control

en to the
assembly
ure of the

location is
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ufacturer
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eter shall
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meet those of 5.12.

6.3 Pressure integrity check (leak check)

Control systems on fuelling stations shall be designed to verify the integrity of the fuel hose, breakaway,
nozzle and connection to the vehicle before the start of each fuelling process. The integrity test shall be able
to detect a significant degradation of pressure (indicating a leak) and shall stop the fuelling process in the
event of detection.

Additional high-pressure integrity checks during and/or after fuelling should be used until such time as the
dispenser components have generated a satisfactory field data history.
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6.4 Fuelling protocol and process limits

Dispensers shall be equipped with a control system that utilizes a fuelling protocol to control the fuelling
process. The fuelling protocol shall meet the requirements in ISO 19880-1.

[solation valve(s) shall meet the requirements in ISO 19880-1 to shut off hydrogen flow to the dispenser and
shall not be used for process control.

Subject to the fuelling station design, a second isolation valve may be required per ISO 19880-1 to
automatically shut off in the station at the inlet of the hydrogen line to the dispenser; this possibility shall be
accommodated in the dispenser control.

Separate control valve(s) shall be used for process control of the fuelling protocol.

NOTE ISO 19885-1 is being developed to define the design requirements and verification of fuelling ptptocols for
a wide ranfge of applications including road vehicles and forklift trucks.

6.5 Postdispensing

If the fuelling hose needs to be depressurized after dispensing, for example, to,felease the nozz]e, it shall
be designled to ensure air cannot enter into the dispensing system and hydregen shall be vented to a safe
location.

7 Dispenser fault management

Arisk asspssment shall be conducted on the dispenser system. See ISO 19880-1 for the definition of dispenser
system faplts that shall be addressed as a minimum and for guidance in conducting the risk assesgment.

The ability to activate an automatic emergency shutdown@ystem (ESS) shall be provided if the dispensing
control system detects a fault requiring isolation. See 5.5 and ISO 19880-1.

Examplesd| of faults to activate the shutdown are as fallows:
— mechpnical ventilation failure, if applicable;

— hydrg¢gen sensor (alarm);

— activation of tilt sensor, if applicable;

— gas ldak sensor, if applicable;

— emergency stop button, fapplicable.

Each dispenser shall be)equipped with means to indicate the reason for any shutdown in [a readily
interpretable format{for maintenance personnel.

8 Marking

8.1 General requirements

Marking material shall be identified by class number and meet the specifications in Annex C. The specification
of any class of marking shall not preclude the use of marking of a lower number class.

All metal marking materials shall be rustproof and shall be reasonably compatible with events and
substances normally encountered in the fuelling environment (e.g., fuels, lubricants, sunlight, air, etc.).

All markings shall be suitable for surfaces upon which they are applied and shall demonstrate suitable
legibility as specified under 9.12.

Markings and warnings shall comply with the requirements in ISO 19880-1. If, for example, filtration devices
are used, the area adjacent to the devices shall be provided with a label or tag containing the following or
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equivalent: “WARNING - Shut off the high-pressure hydrogen at the inlet and exit and depressurise the filter

assembly

per manufacturer’s instructions before servicing filter”.

Symbols shall comply with ISO 3864-2, note that applicable national or local regulations for the symbols

can exist.

8.2 Dispenser name plate

Each dispenser assembly shall bear a plate or a combination of adjacent plates of Class [IIA marking material
in Annex C located so as to be easily legible when the dispenser is in a normally installed position. This plate
shall include, at a minimum, the following information:

a) man

b) date

¢) moddl name;
d) manyfacturing or serial number;
e) operdting service temperature;

f) operdting service pressure.

Other ma

8.3 Sel

Dispensefs intended for self-serve operation shall bear operating instructions which are easily 1

the dispe

Class III H marking, operation screen or other method similarly resistant to removal. The instruct
be underqtandable by an untrained, public user in thelfegion of use.

9 Qualification tests

9.1 General

These qu

dispensinfg system.

The perfg

when tested as described herein. During these tests the dispensing system shall be operated acq

the manu
continue

9.2 Sta

foct e rana frada s on o tharidanef

Al 2 by 1eatio
TAOCCTUT CT 5 IIaliic; trauacIrarc OT OTtIICT TOCTICITICa tIUTT,

f manufacture;

kings can be required by regulatory authorities.

f-serve dispenser instructions

hser is in a normally installed position. Such inStructions may be displayed via a Clag

hlification tests are intended to be performed to verify a design of a compressed hyd

Facturer’s insfrirctions. If any indications are observed during the tests that the equipme

ead when
s III A or
ions shall

Fogen gas

rmance of a compressed hydrogen gas dispensing system shall meet the applicable reqyiirements

ording to
it will not

o meet the\requirements in normal service conditions, supplementary tests shall be conducted as
deemed necessary to ensure safe service.

Pdard test conditions

Representative samples of a dispensing system and its component parts are to be subjected to the tests
described in these requirements.

Test gas and liquids as specified in these requirements shall be:

— hydrogen or helium for leakage tests;

— liquids (e.g., water) or gases for strength tests;

— hydrogen, helium, nitrogen or dry air for all other tests.
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The above selections presume that individual components have already been tested for

hydrogen

compatibility as part of their component qualification. The purpose of these tests is to ensure proper assembly within

the dispen

ser system.

All tests shall be conducted with the inlet pressure maintained at least 110 % of the manufacturer’s specified
MAWP, unless otherwise specified.

Tests are to be conducted at ambient temperature. Each component of a dispenser is tested at 20 °C £ 15 °C.
Testing of a dispenser may be conducted at any temperature.

9.3 Proof pressure test

9.3.1 A

The syste
be checkd

932 T

The dispe
breakawd

The inlet
test presg
internal h
system o1
be maintd

9.4 Les

94.1 A

Excluding
and conng

ceptance criteria

m or component under test shall show no visible deformation and no loss of functionali
d for leakage in accordance with 9.4 and present no leakage.

bst method

ys and hoses that are already proof-pressure tested and qualified are-not subject to this

pf the test system or component shall be connected to a source€apable of supplying the
ure. Test media shall be either liquid or gas. With the inlét open and its outlet sealed
locks made to assume the open position, the pressure shall be slowly increased to 15(
component pressure rating in the case of liquid or 110-%"in the case of gas and that pres
ined for 10 min.

kage test

cceptance criteria

leakage to a safe vent during the disconnection of a nozzle, all dispenser parts, includ
ections, shall either:

a) be bupble-free for 1 min and not show detectable pressure loss;

b) meet

942 T
This test
All manud

The dispe
at the MA

the test criteria in accordance with ISO 19880-1.

est method
thall be condu¢ted using test gases for leak tests as specified in 9.2.
1 and shut;eff valves shall be held in the normal operating position for fuelling.

nser,iincluding any fuel temperature cooling system associated with the dispenser, shall

W-P"or no less than 85 % of the set point of the pressure relief device protecting the

Ly. It shall

nser system and its components are tested for leakage under proof pressure. Componenits such as

fest.

hecessary
|, and the

% of the
sure shall

ing joints

be tested
dispenser

components and vehicle tank

9.5 Impact test

9.5.1 Acceptance criteria

A plastic or polymeric-material panel used as part of the dispenser cabinet shall withstand a single impact of
6,7 ] without developing cracks or other openings that expose bare live parts or gas-containing parts when

subjected

to the impact at cold temperature as described in the following test method.
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9.5.2 Test method
This test shall be conducted at room temperature and minimum temperature specified by the manufacturer.

The panel should be in place on the dispenser cabinet. It shall be struck with an impact produced by a
pendulum consisting of a 50 mm diameter steel ball weighing 0,525 kg suspended by a cable that provides
a minimum of 1,3 m between the centre of the ball and the hinge point at the other end of the cable. See
Figure 2 for the test setup.

The ball shall have an at-rest position not more than 25 mm clear of the panel without any object interfering
with the cable. The point of impact shall be determined as the point most likely to result in a failure when
hit. The pendulum shall be raised along its arc until the ball is 1,3 m vertically above its at-rest position, and
then released.

For the cqld impact test, samples shall be conditioned at a minimum ambient temperature specifjed by the
manufactprer for at least 24 h.

The cond|tioned samples shall be removed from the conditioning environment, quickly.clamped nto place
on the digpenser cabinet, and impacted as previously described.

Alternatiyely, the impact test for enclosures in IEC 60079-0 may be used with an impact of 6,7 ] at a minimum.

__',///
\\ 1—
\
4 \
AN 2 3
S \ds|

3
Key
1 cablep1,3m 4 13m
2 steel ball ® 50 mm, 0,525 kg 5 >25mm
3 dispenhser 6 6,7 ]

Figure 2 — Setup for impact test

9.6 Dispenser shutdown test

9.6.1 Agrceptance criteria

A dispensershattdisabte the flow of gas to the vehicle witenm ESS 15 activated:-See 5.15- T e dispenser shall
cause gas flow to stop within 5 s of the activation of the ESS and all safety functions determined during the
ESS risk assessment shall be activated.

9.6.2 Test method

The dispenser shall be tested using gas at least once. A device simulating an ESS shall be provided on the
dispenser in accordance with the dispenser manufacturer’s instructions. The dispenser shall be used to
fill an appropriate storage container. The gas supply pressure to the dispenser shall be maintained within
the pressure limits specified by the dispenser manufacturer for normal operation. The dispenser shall be
operated to allow gas to flow into the storage container. While gas is flowing, the simulated ESS shall be
activated.
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For all inputs that can activate the ESS, the dispenser shall be tested without fuelling.

9.7 Hose rupture

9.7.1 General

If it is possible to carry out this test without a fuelling protocol, then it shall be conducted as a type test for
the dispenser. If this is not possible, the test shall be conducted when the dispenser is integrated with a
fuelling protocol as the first-of-the-kind test.

9.7.2 Acceptance criteria

Dispenser
of the fue
opening v

9.7.3 T

A tee fitti
The hose
installed

setupiss
a combin
with a C,
shall be s¢
an approfj

The gas s
closed, th
pressure

5 times.

controls shall incorporate shutdown protection in the event of a rupture or rapid depres
ling hose during refuelling. The dispenser shall stop the flow of gas within 5 s of openin
alve.

bst method

hg shall be installed at the downstream of the dispenser fuelling hose and upstream of t
shall be attached to one of the “through” ports of the tee fitting.(A)fast-opening valv
on the other “through” port. The nozzle shall be attached to the “stub” port of the tee
nown in Figure 3. The tank size shall be between 50 1 and 249 1./ The tee fitting and valve
bd C, as close as practical to that of the hose. A valve permanently mounted inside the
less than the hose may be used in place of the temporarytest setup. For safety reasons,
ecured so as not to move when the valve is opened to allow full flow. The nozzle shall be a
riate storage container.

upply pressure to the dispenser shall be maintained 90 % of the MOP or higher. With
b dispenser shall be operated to cause gas to flow into the storage container. After the fue
Feaches 100 % of the MOP, the test valve shall be opened. This test shall be successfully ¢

L J — > 7

urization
b the fast-

he nozzle.
b shall be
. The test
chall have
dispenser
the valve
tached to

the valve
lling hose
onducted

1
r-—12>5
D ==
6
Key
1 dispenser 5 nozzle & receptacle with a check valve
2 dispenser hose 6  storage container
3 teefitting 7  vent to safe place
4  fastopen valve

Figure 3 — Setup for hose rupture test
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9.8 Hose breakaway test

9.8.1 Acceptance criteria

When tested in accordance with the following method, the device shall separate upon application of a
maximum pull force as specified in ISO 19880-3 when the device is installed as specified by the manufacturer.
Upon separation under the pressurized condition, the flow of gas from the inlet component shall cease, and
the flow of gas from the outlet component shall either cease within 1 s or bleed down the attached hose

through a

maximum 1,5 mm orifice.

Additionally, there shall be no significant damage, distortion or deformation of the hardware attaching the
breakaway to the dispenser.

982 T

The devid
breakawd
and the ¢
determin

A direct ¢
until the
pressuriz

[SO 1988(-3.

9.9 Pre

99.1 A

The dispe
groundin

The bond

connectidn to ground shall be less than 1 MQ.

Even tho
requirem
provided

All dispen]
the bondi

99.2 T

An electr
nozzle an

bst method

e being tested shall be installed as specified by the manufacturer in a simulated dispen
y device and simulated fuelling hose assembly. The test shall be performed at@mbient ten
pmponent pressure rating in the most critical direction. If the most critical direction
bd, then additional tests will be required to test all directions that are a,¢éncern.

levice separates. The device shall separate within the range of yalues specified in ISO 1
ed, the flow of gas from either half shall cease and shall not leak in excess of the specif

vention of electrostatic discharge

cceptance criteria

nser nozzle and fuelling hose shall be electrically continuous with (see 5.3) the dispenser
b means.

ng resistance from the point wherethe nozzle contacts the vehicle receptacle back to th

igh the fuelling assembly meeds to provide the electrical continuity required to
bnt, the hose assembly doeswnot necessarily have to meet this requirement if separate t
within the fuelling assembly.

ser hydrogen piping,.equipment, frames and enclosures not addressed in 9.9 shall also be
hg connection tothe ground described above or another ground with a resistance of less t

bst method

cal potential ranging from 0 to 1 000 V dc shall be applied between the outlet of the
1 the point on the dispenser that is intended for attachment of the electrical grounding m

ber with a
hperature
rannot be

ensile force shall be applied in the most critical direction beginnjng at zero force and increasing

0880-3. If
ication in

electrical

e bonding

meet this
onding is

bonded to
han 1 MQ).

dispenser
eans. The

bonding g

ohmections(s) may be also connected to the bonding connection to ground in 9.10.

The current between these two points shall be measured. The electrical resistance shall be calculated using

Formula (2):
R=V/I
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where
R i
Vo
I i
NOTE

ISO 19880-2:2025(en)

s the resistance (£);
s the applied potential (V dc);

s the measured current (A).

See 1SO 19880-1 for guidance.

9.10 Dispenser ground continuity test

9.10.1 Agceptance criteria

A dispenger shall be constructed so the dispenser cabinet, frame and similar non-currentyearry

parts are

deemed et when the electrical resistance between the point of connection of the €quipment g
means arjd any non-current-carrying metal part is not more than 10 (), unless mot in compli
applicablg¢ electrical codes (nonconductive finishes may be scraped from the test,peints).

Electrical
condition

9.8 for addlitional bonding and grounding requirements to prevent electrostatic discharges in hazard

9.10.2 T

The elect
current-c
when an {
the two p

9.11 Die

9.11.1 A

Adequate
surfaces

9.11.2 T

When cot
shall be
applicable

During th
output vo

electrically continuous to the means provided for equipment bonding. Thiscprovisios

equipment and associated frames and enclosures that can become’energised under
b shall be bonded and designed to be grounded as defined in IEC 60204+1 to prevent electric

bst method

Fical resistance between the point of connection of‘the equipment bonding means and
hrrying metal part shall be determined by measufing the potential drop between the t
\lternating current of 20 A, derived from a powér'supply of not more than 12V, is passed
bints, dividing the measured potential drop by the current.

lectric voltage-withstand test

cceptance criteria

dielectric shall be interposed between ungrounded current-carrying parts and those
vhich can be contacted.

bst method

nected in the¢manner intended to a supply circuit of rated voltage and frequency, the
pperated to<equilibrium temperature. At the conclusion of the operating period spe
dielectrie withstand test(s) specified below shall be conducted.

e dielectric withstand tests, a 500 V-A or larger transformer, having an essentially §
[tage. which can be varied, shall be used. The applied potential shall be increased grady

zero unti

ing metal
n shall be
rounding
ince with

first fault
Ehock. See
Dhus areas.

cach non-
WO points
between

external

dispenser
ified, the

inusoidal
ally from

a 500 V-A

the rpqnirpd test vnlfngp isreached and shall be held at that value for 1 min_ The use of

or larger transformer is not necessary if the high-potential testing equipment used maintains the specified

high-pote

ntial voltage at the equipment during the test.

a) A dispenser shall be capable of withstanding, for 1 min without breakdown, the application of a rated
frequency potential between high-voltage live parts and dead metal parts, and between live parts of

high-

and low-voltage circuits. The test potential shall be:

— 1 000 V plus twice rated voltage; except,

— 1 000 V for motors rated at not more than 373 W and not more than 250 V.
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b)

9.12 Dispenser cabinet test

9.12.1 Afceptance criteria

ISO 19880-2:2025(en)

When higher than rated voltage is developed in a motor circuit through the use of capacitors, the rated
voltage of the appliance shall be employed to determine the dielectric withstand test potential, unless
the developed steady state capacitor voltage exceeds 500 V, in which case the test potential for the parts
affected shall be 1 000 V plus twice the developed voltage.

A low-voltage circuit shall be capable of withstanding, for 1 min without breakdown, a rated frequency
potential of 500 V applied between low-voltage live parts of opposite polarity and between low-voltage
live parts and dead metal parts.

The dielectric withstand test between low-voltage parts of opposite polarity need not be conducted on
the complete assembly if the components have been separately subjected to this test condition.

The arrangement of the test circuit shall be such that, if the dielectric material breaks down, a positive
signjbwill be obtained, rather than depending upon a visual inspection of the material.

The above test shall be conducted at the conclusion of the operating period of the test im9.11.

A dispenser for outdoor installation shall be constructed so that it will funetion normally when supjected to

a simulate¢d water conditions representing the conditions at the area of installation.

[t shall al§o prevent any significant foreign objects from entering. Se€\item e) of 5.2.2.

9.12.2 Test method

This test $hall be conducted in accordance with the requiréd 1P rating under IEC 60529.
9.13 Marking material adhesion and legibility test

9.13.1 Agceptance criteria

The adhesive quality and the legibility ‘of marking materials shall not be adversely affected when the

marking fnaterials are exposed to heat.and moisture as specified in the following test method.

9.13.2 Test method

The test shall be conducted.asfollows:

a)

b)

Adhepive-type marking materials shall be applied to the particular type of finish used on the dispenser
in pr¢duction. A.sample metal panel of this finish shall be cleaned with a solvent and dried. Half of the
panel shall be"wiped with a clean cloth lightly oiled with SAE-30 medium machine oil. Tw¢ samples
of mdrking material shall be applied to the panel, one on the dry area and one on the oiled prea. Test
samples,shall be applied with firm pressure, unless the manufacturer’s application instructiops specify
otherwise. Each sample shall be allowed to set for 24 h at ambient temperature.

Each sample of marking material shall exhibit:
1) good adhesion and no curling at edges;
2) noillegible or defaced printing when rubbed with thumb or finger pressure;

3) good adhesion when a dull metal blade (as the back of a pocketknife blade) is held at 90 degrees
(1,57 rad) to the applied marking and scraped across the edges of the marking.

Non-adhesive-type marking material shall exhibit no illegible or defaced printing when rubbed with
thumb or finger pressure. Two samples of marking material shall be tested.
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¢) Samples of both adhesive- and non-adhesive-type marking materials shall then be placed in an oven for

a period of 2 weeks with the oven temperature maintained at either:
1) 175°Cfor Classes 11 A1, 11 A2, 11 A3, Il A4 and III A1 marking materials;
2) 120 °C for Classes Il A2 and III B marking materials.

Following the oven test, adhesion and legibility of the samples shall be checked again as specified i
and b) above.

n items a)

Samples shall then be immersed in water for a period of 24 h, after which adhesion and legibility shall be

rechecked as specified in items a) and b) above.

Good adhesti
conditionp.

Final acc¢ptance of marking materials shall be based on the suitability of the application |ef thg
material fo the dispenser.

10 Routine tests

Each disgensing device assembly shall satisfy the acceptance criteria spe¢ified in 9.4.1, 9.10.1, 4

egified test

marking

ind_9.11.1

when tested according to the test method described in 9.4.2, 9.10.2, and*9.11.2 respectively 3
productidn line tests.

uct literature

1eral

The dispgnser manufacturer shall prepare and make available information required for prq

S routine

duct and

station agproval as well as information needed for proper and safe installation, operation and maintenance.

Instructigns or manuals should be in accordance with I[EC/IEEE 82079-1.

The cont¢gnt of this literature will likely ingldde process and electrical diagrams, illustrations,
or picturgs, and instructions and explanations needed by the targeted audience. The documents
clear and|concise and in a form that can be easily understood in the country or region of use.

11.2 Insgallation

The instgllation manual typically defines proper storage (prior to installation) and handli
equipmerlt, siting requjrefments and restrictions, and instructions for mounting, electrical an
connectidn, and check<out prior to use.

Since the|operatidon)of the dispenser is highly dependent on the storage system, physical and f
interface fequirements and restrictions should be clearly defined, including the expected range of
and operdtinglimits needed for the dispenser to operate correctly.

drawings
should be

hg of the
 process

unctional
operation

Instructions shall define methods to IIIt or move equIpment so as not to expose site workers to physical
hazards and avoid damage to the dispenser during siting. The proper method of mounting and the type of

structure(s) that each device is intended to be mounted on shall be defined.

The installation shall be in accordance with the requirements of ISO 19880-1.

11.3 Maintenance and service

The manufacturer shall provide maintenance instructions for the dispenser, which may include instructions

from respective component manufacturers (e.g., filters and seals).
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Instructions for replacement of equipment shall define methods, when appropriate, to de-energize or
depressurize/purge systems as well as any other steps necessary to safely conduct the maintenance or
service activity. Instructions should address methods to properly install equipment such that the fuel
system cleanliness is maintained. Instructions should also consider steps required to restore the equipment
to operation such that personnel are not exposed to unnecessary hazards and that the hydrogen being
dispensed meets ISO 14687.

11.4 Operation

Information needed by station operators and customers (users) to properly and safely fuel the vehicle should
be provided.

NOTE 1 [Thestation operator 1s responsible for maintenance and saie operation oi the dispenser.

NOTE 2 |In some jurisdictions, the user of the dispenser is the general public. In other jurisdictiorns)stch as Japan,
New Jersey and Oregon, the user is trained operator/personnel.
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