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Foreword “\

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

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types of
ISO document should be noted. This document was drafted in accordance with the editorial rules of the
ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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ISO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent rights
in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) patent(s)
which may be required to implement this document. However, implementers are cautioned that this may not
represent the latest information, which may be obtained from the patent database available at

www-ise.org/patents.www.iso.org/patents. ISO shall not be held responsible for identifying any or all such
patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization =~ (WTO)  principles in the  Technical Barriers to Trade (TBT), see
wwwiise.erg/ise/forewerdhtmlwww.iso.org/iso/foreword.html,

[ Formatted: English (United Kingdom)

This document was prepared by Technical Committee ISO/TC 197, Hydrogen technologies. <

This second edition cancels and replaces the first edition (ISO 19882:2018), which has been technically
revised.

The main changes are as follows:

— Addition of pilot TPRDs and PRD valve coverage;

— Updates to design qualification test procedures;

— Additional test requirements for excess torque resistance, hydrostatic strength and waterjet protection.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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The purpose of this document is to promote the implementation of hydrogen powered land vehicles through
the creation of performance-based testing requirements for thermally- activated pressure relief devices fofr
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compressed hydrogen fuel containers. The successful commercialization of hydrogen land vehicle
technologies requires standards pertaining 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.

Documents which apply to hydrogen fuel vehicles and hydrogen fuel subsystems include JIEC 62282- 4-101,+
SAE J2578, SAE J2579, UN ECE R134, or UN GTR No. 13.
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vehicle level requirements. The statements in AnrexAAnnexA are intended as recommendations fo Formatted: Default Paragraph Font

consideration of inclusion by the organizations and committees developing standards on these sub-system
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Gaseous hydrogen—— Thermally-_activated pressure reliek {f\;;':gfd; Main Title 1, Adjust space between Latin and }
. _ N , Adjust space between Asian text and numbers
devices for compressed hydrogen vehicle fuel containers

1 Scope

This document establishesspecifies minimum requirements for pressure relief devices intended for
use on hydrogen fuelled vehicle fuel containers that comply with IS0,19881, IEC62282-4-101,
CSA/ANSI HGV 2, EC79/EU406, SAE J2579, UN ECE R134, or the UN GTR No. 13.
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The seepeapplicability of this document is limited to thermally-_activated pressure relief devices
installed on fuel containers containing gaseous hydrogen according to ISO 14687 for fuel cell and
internal combustion land vehicles. This document eentainsspecifies requirements for thermally-
activated pressure relief devices acceptable for use on-board the following types of land vehicles:
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— industrial powered trucks, such as forklifts and other material handling vehicles.
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Requirements for other types of land vehicles such as rail, off-road, etc., can be derived with dup<
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This document does not apply to reseating, resealing, or pressure-activated devices.
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Pressure relief devices can be of any design or manufacturing method that meets the requirementj+ Adjust space between Asian text and numbers, Tab stops: Not
at 0.7cm+ l4cm+ 21cm+ 2.8cm+ 3.5cm+ 4.2

of this document. cm+ 49cm+ 56cm+ 63cm+ 7cm
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The following documents are referred to in the text in such a way that some or all of their contenft Formatted: Default Paragraph Font, Font: Italic

constitutes 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.
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1S0,1431--1, Rubber, vulcanized or thermoplastic- — Resistance to ozone cracking- — Part-_1: Statics)
and dynamic strain testing
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150,188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests Formatted: Default Paragraph Font
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IS0 ,6270--2, Paints and varnishes — Determination of resistance to humidity — Part 2: Condensatiop
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IS0 14687, Hydrogen fuel quality — Product specification

1S0,19881, Gaseous hydrogen — Land vehicle fuel containers

ASTM D572, Standard Test Method for Rubber — Deterioration by Heat and Oxygen

ASTM D1149, Standard Test Methods for Rubber Deterioration — Cracking in an Ozone Controlled
Environment

ASTM D1193, Standard Specification for Reagent Water

LCSA/ANSI HGV 2, Compressed hydrogen gas vehicle fuel containers
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UN GTR No. 13, UN Global Technical Regulation on Hydrogen and Fuel Cell Vehicles, b

SAE J2579, Standard for Fuel Systems in Fuel Cell and Other Hydrogen Vehicles

SAE J2719, Hydrogen Fuel Quality for Fuel Cell Vehicles

3 Terms and definitions «\
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— —ISo Online browsing platform: available at«
https://wwwise-.erg/ebphttps: //www.iso.org/obp

— —IEC Electropedia: available at
https-//Swww.electropediaerg/https: / /www.electropedia.org/

3.1 341 <
flow capacity
<pressure relief device> capacity in volume per unit time at specified conditions

3.2 32
fusible material
metal, alloy, or other material capable of being melted by heat where the melting is integral to the

function of the pressure relief device {3-73(3.7

33 33

manufacturer's specified activation temperature

temperature, as specified by the pressure relief device manufacturer, at which the pressure relief
device {3-73(3.7) is designed to release pressure
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3.4 34

manufacturer's specified nominal working pressure

highest settled pressure at a uniform gas temperature of 15 °C of the container or container assembl
with which the pressure relief device {3-73(3.7) may be used, as specified by the pressure relief devic
manufacturer

35 35

normal cubic centimetre

Ncm3

dry gas that occupies a volume of 1 cm3 at a temperature 0of 293,15 K (20 °C) and an absolute pressur
of 101,325 kPa

3.6 36

pilot-activating device

valve or device designed to be used as a trigger for pilot-activated pressure relief device {3-73(3.7
valves, other than pilot TPRDs

3.7 37

pressure relief device

PRD

device that, when activated under specified performance conditions, is used to vent the containe

contents

Note-_1- to- entry:- Reseating and resealing devices are not addressed by this document.

38 338

thermally- activated pressure relief device

TPRD

pressure relief device {3-73(3.7) activated by temperature

3.8.1 381

direct-acting TPRD

TPRD £3-8(3.8) having a heat-reactive element that acts directly with the gas control portion of th
PRD £3-A(3.7)

3.82 382

long-trigger TPRD

TFPRD{3-83TPRD (3.8) having a heat-reactive element that is more than 10 times longer than th
longest dimension of the PRD {3-73(3.7) body

3.83 383
pilot TPRD
TPRD {3-8}(3.8) designed to be used as the trigger for the pilot-activated PRD valve {3:9:23(3.9.2)

3.84 384

remote-sensing TPRD

FPRD{3-8}TPRD (3.8) having one or more remote heat-reactive element(s) such that it can be heate
separately from, and acts indirectly with, the gas control portion of the PRD
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39 39

pressure relief device (PRD)-valve

PRD valve

single-use valve that is intended to be opened to empty a hydrogen container- “ | Formatted: Adjust space between Latin and Asian text,
Adjust space between Asian text and numbers

39.1 391

negative-acting pilot-activated PRD valve

PRD-3-73PRD (3.7) that is designed to be triggered by a remote heat-sensing element or device and
that will react to a decrease in pressure being applied to the pilot-activated PRD valve {3:9-2}(3.9.2
activation port

pilot-activated PRD valve

single-use valve that is intended to be opened to empty a hydrogen container by the action of an

attached PRD {3-73(3.7

39.3 393

positive-acting pilot-activated PRD valve

PRD-3-73PRD (3.7) that is designed to be triggered by a remote heat-sensing element or device and
that will react to a positive pressure applied to the pilot-activated PRD valve {3:9-23(3.9.2) activation
port

4 Service conditions

4.1 General « | Formatted: Adjust space between Latin and Asian text,
Adjust space between Asian text and numbers, Tab stops: Not

at 0.71cm

Fuel containers can accidentally be exposed to fire or elevated temperature. These conditions can act+

to increase the contained-pressure or to degrade the structural materials, depending on the Formatted: Adjust space between Latin and Asian text,
. . . . . . Adjust space between Asian text and numbers

container type and materials of construction. A pressure relief device provides a means to vent the

fuel container under these conditions.

A pressure relief device may not be suitable for all container types, sizes or installations. Fuel
container or installation standards may require that a pressure relief device be tested in conjunction
with other components.

The service conditions in 4-24.2 through 4-54.5 are representative of what can be seen in an
automotive service. These service conditions are provided as a basis for the design, manufacture,
inspection and testing of pressure relief devices used in compressed hydrogen vehicle fuel

containers.

4.2 Design service life « Formatted: Adjust space between Latin and Asian text,
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The design service life of the pressure relief device shall be specified by the manufacturer. “
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NOTE The testing described in this document is based on an expected service life of 20 years. Service life« Adjust space between Asian text and numbers
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For example, a service life of 25 years will require cycling to be multiplied by 1,25. At 07 e+ 14cm+ 21cmt 28cm+ 3.5cm4 42

cm+ 49cm+ 5.6cm+ 6.3cm+ 7cm
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