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Foreword

This PAS was sponsored by The Department for Energy Security and Net
Zero. Its development was facilitated by BSI Standards Limited and it was
published under licence from The British Standards Institution. It came
into effect on 30 April 2024.

Acknowledgement is given to Paul Needley and Peter Whitehead of Enertek International Limited
as the technical authors, and the following organizations that were involved in the development of
this PAS as members of the steering group:

e BAXI Heating

e Blue Flame Associates

e Consumer & Public Interest Network (CPIN)

e Continental Product Engineering

e Department for Energy Security and net Zero

e DNV

e Enertek

e Health and Safety Executive (HSE)

e Heating and Hotwater Industry Council (HHIC)

¢ Industrial and Commercial Heating Equipment Association (ICOM)

¢ Institution of Gas Engineers and Managers (IGEM)

e KIWA

e Office of Gas and Electricity Markets (OFGEM)

e Progressive Energy

e SGN

e SIT Group

e Steer Energy

Acknowledgement is also given to the members of a wider review panel who were consulted in the
development of this PAS.

The British Standards Institution retains ownership and copyright of this PAS. BSI Standards Limited as
the publisher of the PAS reserves the right to withdraw or amend this PAS on receipt of authoritative
advice that it is appropriate to do so. This PAS will be reviewed at intervals not exceeding two years.

This PAS is not to be regarded as a British Standard. It will be withdrawn in the event it is superseded
by a British Standard.

The PAS process enables a specification to be rapidly developed in order to fulfil an immediate need
in industry. A PAS can be considered for further development as a British Standard, or constitute part
of the UK input into the development of a European or International Standard.
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Relationship with other publications
PAS 4443 is part of the Hydrogen Skills and Standards for Heat programme.
Other PASs in the programme are:

e PAS 4441, Components used in hydrogen gas metering — Specification®

e PAS 4442, Material requirements for pipework and fittings used in hydrogen gas installation —
Specification

Information about this document

This publication can be withdrawn, revised, partially superseded or superseded. Information
regarding the status of this publication can be found in the Standards Catalogue on the BSI website
at bsigroup.com/en-GB/products-and-services/standards/, or by contacting the Customer Services team.

Where websites and webpages have been cited, they are provided for ease of reference and are
correct at the time of publication. The location of a webpage or website, or its contents, cannot
be guaranteed.

Presentational conventions

The provisions of this PAS are presented in roman (i.e. upright) type. Its requirements are expressed
in sentences in which the principal auxiliary verb is “shall”.

Commentary, explanation and general informative material is presented in smaller italic type, and
does not constitute a normative element.

Where words have alternative spellings, the preferred spelling of the Shorter Oxford English
Dictionary is used (e.g. “organization” rather than “organisation”).

Contractual and legal considerations

This publication has been prepared in good faith, however no representation, warranty, assurance
or undertaking (express or implied) is or will be made, and no responsibility or liability is or will
be accepted by BSI in relation to the adequacy, accuracy, completeness or reasonableness of this
publication. All and any such responsibility and liability is expressly disclaimed to the full extent
permitted by the law.

This publication is provided as is, and is to be used at the recipient’s own risk.

The recipient is advised to consider seeking professional guidance with respect to its use of
this publication.

This publication is not intended to constitute a contract. Users are responsible for its correct application.

Compliance with a PAS cannot confer immunity from legal obligations.

" In preparation. Documents
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0 Introduction

The Hydrogen Skills and Standards for Heat programme is developing technical standards for
domestic and non-domestic hydrogen gas installations, as well as associated competence frameworks
and training specifications for installers. These aim to enable the existing natural gas system to be
repurposed for use with 100% hydrogen downstream of the emergency control valve (ECV).

The standards developed define the required criteria to safely repurpose existing natural gas equipment
for hydrogen, to design and install new hydrogen-safe pipework and appliances, and to train a
workforce of competent hydrogen gas installers. This work intends to contribute evidence informing
strategic decisions in 2026 on the role of hydrogen in heat decarbonization. The programme forms part
of the Department for Energy Security and Net Zero, Net Zero Innovation Portfolio (NZIP).

As part of this programme, BSI have developed a series of PAS standards that codify an agreed set
of principles, requirements and guidance on the functionality, safety, installation, operating and
servicing requirements for hydrogen meters, pipework, fittings, and ancillary devices.

The Hydrogen Skills and Standards for Heat programme PASs are:

e PAS 4441, Components used in hydrogen gas metering — Specification?

e PAS 4442, Material requirements for pipework and fittings used in hydrogen gas installation —
Specification

e PAS 4443, Assessment criteria: Ancillary valves, devices and components used in hydrogen gas
installations — Specification

The interrelationship between PAS 4441, PAS 4442, PAS 4443 and PAS 4444 and their applicability to a
typical hydrogen 4t family gas installation is illustrated in Figure 1.

Figure 1 - Interrelationship between PASs for typical hydrogen 4t family gas installation
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Key
Section of the installation Appropriate PAS 444X document
1 Service pipe N/A
2 Primary meter installation PAS 4441
3 Installation pipework PAS 4442 / PAS 4443
4 Appliance connector PAS 4443
5 Emergency control valve (ECV) PAS 4441
6 Excess flow valve (EFV) PAS 4441
7 Appliance isolation valve PAS 4443 or PAS 4444
8 Appliance PAS 4444
R Regulator PAS 4441
M Meter PAS 4441
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&S Document Sharin
© The British Standards Institution 2024 — ALL RIGHTS RESERVED 1

Full document details: PAS 4443:2024


https://doi.org/10.3403/30389165U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30389165U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30389165U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/pas-4443-2024
http://www.avadocuments.com/doc/pas-4443-2024

PAS 4443:2024

This page is deliberately left blank.

Documents

Document Sharing Hub
2 © The British Standards Institution 2024 — ALL RIGHTS RESERVED

ument details: PAS 4443:2024


http://www.avadocuments.com/doc/pas-4443-2024
http://www.avadocuments.com/doc/pas-4443-2024

PAS 4443:2024

1 Scope

This PAS specifies the requirements for ancillary valves, devices and components used in hydrogen
gas installations, supplied with hydrogen 4t family gas.

The PAS covers requirements for ancillary components downstream of the emergency control valve
(ECV), excluding those components within the scope of PAS 4441 (gas meter installations).

The PAS also covers test and measuring equipment that do not necessarily form part of the final
installation but are used in applications associated with the hydrogen gas installation.

The PAS covers gas installations in domestic, residential and non-domestic premises, including
commercial and light industrial, in line with the scopes of BS 6891 and IGEM/UP/2.

The maximum nominal operating pressure of the installations covered by this PAS is 250 mbar (gauge),
with a maximum gas flow capacity of 1 076 m%h.

NOTE 1 Reference conditions for units of volumetric gas flow (m?) are 15 °C and 1 013.25 mbar (absolute).

NOTE 2 For a hydrogen-fed installation, this gas flow rate would supply appliances/lequipment
connected to it with an approximate maximum heat input of 3 050 kW (net) or 3 600 kW (gross).

The PAS is intended to be used to determine requirements for hydrogen-fed installations as a
supplement to existing standards and generally assumes that any default performance requirements
(e.g. leakage) align with those of equivalent ancillary components utilized on 2" family gas
installations unless specifically stated otherwise.

This PAS is for use by the manufacturers of valves, devices and components used in hydrogen
gas installations.

The PAS might also be of interest to:
a) approved bodies;

b) architects;

¢) consultants;

d) designers;

e) gas emergency service or network operators;
f) government regulators;

g) installers;

h) facility managers;

i) specifiers; and

j) insurers/underwriters.

This PAS is intended for use in Great Britain (England, Scotland and Wales) but can be used
internationally under local gas regulations.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes provisions of this PAS. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

BS 669-2, Flexible hoses, end fittings and sockets for gas burning appliances — Part 2: Specification
for corrugated metallic flexible hoses, covers, end fittings and sockets for catering appliances burning
1st, 2nd, and 3rd family gases

BS 1553, Specification for open bottomed taper plug valves for 1st, 2nd, and 3rd family gases up
to 200 mbar

BS 6172, installation and maintenance of domestic gas cooking appliances (2nd and 3rd family gases)
— Specification

BS 6173, Installation and maintenance of gas fired catering appliances for use in all types of catering
establishments (2nd and 3rd family gases) - Specification

BS 6501-1), Metal hose assemblies — Part 1: Guidance on the construction and use of corrugated
hose assemblies

BS 7624, Installation and maintenance of domestic direct gasfired tumble dryers of up to 6 kW heat
input (2nd and 3rd family gases) — Specification

BS 8487, The design and construction of gas boosters used in association with combustion equipment
— Specification

BS EN 88-1 Pressure regulators and associated safety devices for gas appliances — Pressure regulators
for inlet pressures up to and including 50 kPa

BS EN 161, Automatic shut-off valves for gas burners and gas appliances

BS EN 331, Manually operated ball valves and closed bottom taper plug valves for gas installations
in buildings

BS EN 437:2021, Test gases — Test pressures — Appliance categories
BS EN 1254-4, Copper and copper alloys — Plumbing fittings — Part 4: Threaded fittings

BS EN 10226-1, Pipe threads where pressure tight joints are made on the threads — Part 1: Taper
external threads and parallel internal threads — Dimensions, tolerances and designation

BS EN 10226-2, Pipe threads where pressure tight joints are made on the threads — Part 2: Taper
external threads and taper internal threads — Dimensions, tolerances and designation

BS EN 13611, Safety and control devices for burners and appliances burning gaseous and/or liquid
fuels — General requirements

BS EN 14800, Corrugated safety metal hose assemblies for the connection of domestic appliances
using gaseous fuels

BS EN 15069, Safety gas connection valves for metal hose assemblies used for the connection of
domestic appliances using gaseous fuel

BS EN 15970, Natural gas - Measurement of properties — Volumetric properties: density, pressure,
temperature and compression factor

BS EN 50194-1, Electrical apparatus for the detection of combustible gases in domestic premises —
Part 1: Test methods and performance requirements
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