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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association,
Inc. and others. However, the Association or its members, jointly or severally, make no guarantee of the results
and assume no liability or responsibility in connection with the information or suggestions herein contained.
Moreover, it should not be assumed that every acceptable commaodity grade, test or safety procedure or meth-
od, precaution, equipment or device is contained within, or that abnormal or unusual circumstances may not
warrant or suggest further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Associa-
tion invites comments and suggestions for consideration. In connection with such review, any such comments
or suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonable op-
portunity to be heard. Proposed changes may be submitted via the Internet at our website, www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of
this document by government agencies and others, this document is purely voluntary and not binding unless
adopted by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.

Work Item 12-036
Hydrogen Technology Committee

NOTE—Technical changes from the previous edition are underlined.

NOTE—Appendix A (Informative) is for information only.
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All materials contained in this work are protected by United States and international copyright laws. No part of this work may be
reproduced or transmitted in any form or by any means, electronic or mechanical including photocopying, recording, or any in-
formation storage and retrieval system without permission in writing from The Compressed Gas Association, Inc. All requests for
permission to reproduce material from this work should be directed to The Compressed Gas Association, Inc., 14501 George
Carter Way, Suite 103, Chantilly VA 20151. You may not alter or remove any trademark, copyright or other notice from this work.
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AMERICAN NATIONAL STANDARD

Approval of an American National Standard requires verification by ANSI that the requirements for due pro-
cess, consensus, and other criteria for approval have been met by the standards developer.

Consensus is established when, in the judgment of the ANSI Board of Standards Review, substantial agree-
ment has been reached by directly and materially affected interests. Substantial agreement means much more
than a simple majority, but not necessarily unanimity. Consensus requires that all views and objections be con-
sidered, and that a concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does not in any respect pre-
clude anyone, whether he has approved the standards or not, from manufacturing, marketing, purchasing, or
using products, processes, or procedures not conforming to the standards.

The American National Standards Institute does not develop standards and will in no circumstances give an
interpretation of any American National Standard. Moreover, no person shall have the right or authority to issue
an interpretation of an American National Standard in the name of the American National Standards Institute.
Requests for interpretations should be addressed to the secretariat or sponsor whose name appears on the
title page of this standard.

CAUTION NOTICE: The American National Standard may be revised or withdrawn at any time. The proce-
dures of the American National Standards Institute require that action be taken to periodically reaffirm, revise,
or withdraw this standard. Purchasers of American National Standards may receive current information on all
standards by calling or writing the American National Standards Institute, 11 West 42nd Street, New York, NY
10036.

Approved as an American National Standard on September 8, 2014.
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1 Introduction

This standard contains minimum requirements for locating/siting, selecting equipment, installing, starting up,
maintaining, and removing bulk hydrogen supply systems.

2 Scope
Two types of bulk hydrogen supply systems are covered in this standard: liquid and gaseous.

A bulk gas hydrogen supply system is one that contains more than 5000 scf (141.6 m®) of hydrogen. A bulk
liquid supply system is one that contains more than 39.7 gal (150 L) of hydrogen. Requirements of this stand-
ard are limited to systems operating up to 15 000 psi (103.4 MPa)." 2

For the purpose of this standard, a liquid system is defined as one where hydrogen is delivered to the supply
system and stored on-site in liquid form. Hydrogen is supplied in either liquid or gaseous form to the end user’s
requirement. When required, pumps and/or compressors are used to increase the hydrogen pressure before it
is supplied to the end user. When required, coded vessels are used to store gaseous hydrogen before it is
supplied to the end user. The system is considered to be a bulk liquid system instead of a bulk gaseous system
because the hydrogen is delivered from the hydrogen supplier to the storage system in liquid form.

For the purpose of this standard, a gas system is defined as one where hydrogen is delivered to the supply
system, stored, and is supplied to the end user’s requirement in gaseous form.

See Figures A-1, A-2, A-3, A-4, A-5, and A-6 in Appendix A for typical gas and liquid system flow diagrams.

This standard applies to hydrogen supply systems containing any of the following equipment. Not all hydrogen
systems include all the equipment listed. More details about hydrogen applications can be found in CGA G-5,
Hydrogen and Handbook of Compressed Gases. [2, 3].

Hydrogen supply systems include:

— cryogenic hydrogen storage tank, either aboveground or belowground;

— gas storage vessels, either aboveground or belowground;

— heat exchangers (including vaporizers);

— valves including manual and automatic shutoff valves, and check valves;
— pressure control equipment including regulators and control valves;

— piping (pipe and tubing);

—  cryogenic pumps;

—  cryogenic and warm gas compressors;

— snubbers and pulsation dampeners; and

— monitoring and control systems including electrical and instrumentation.

The bulk hydrogen supply system terminates at the source valve or where the gas or liquid hydrogen supply
first enters the supply line.

! kPa (MPa) shall indicate gauge pressure unless otherwise noted as (kPa, abs [MPa, abs]) for absolute pressure or (kPa,
differential [MPa, differential]) for differential pressure. All kPa values are rounded off per CGA P-11, Metric Practice Guide
for the Compressed Gas Industry [1].

2 References are shown by bracketed numbers and are listed in order of appearance in the reference section.
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3 Definitions
For the purpose of this standard, the following definitions apply.

Additional detailed definitions can be found in CGA H-4, Terminology Associated with Hydrogen Fuel Technol-
ogies [4].

3.1 Publication terminology

311 Shall
Indicates that the procedure is mandatory. Shall is used wherever the criterion for conformance to specific rec-
ommendations allows no deviation.

3.1.2 Should
Indicates that a procedure is recommended.

3.1.3 May
Indicate that the procedure is optional.

3.14 Will
Is used only to indicate the future, not a degree of requirement.

3.15 Can
Indicates a possibility or ability.

3.2 Technical definitions

3.21 Bulk hydrogen compressed gas system

Assembly of equipment that consists of, but is not limited to, storage containers, pressure regulators, pressure
relief _devices (PRDs), compressors, manifolds, and piping, with a storage capacity of more than
5000 scf (141.6 m®) of compressed hydrogen gas that terminates at the source valve.

3.2.2 Bulk liquefied hydrogen system

Assembly of equipment that consists of, but is not limited to, storage containers, pressure requlators, PRDs,
vaporizers, liquid pumps, compressors, manifolds, and piping, with a storage capacity of more than
39.7 gal (150 L) of liguefied hydrogen that terminates at the source valve.

3.2.3 Cavitation
Undesirable vapor bubble formation and subsequent bubble collapse of a saturated or slightly subcooled liguid
in a pump that can cause loss of prime and damage the pump.

3.24 Combustible
Measure of how easily a substance will ignite.

3.25 Composite cylinder
Cylinder manufactured with a combination of metal and fiber with a protective resin matrix.

3.2.6 Cryogenic compressor
Power-driven _machine that reduces the volume of cold gas vapor and increases its pressure to liquefy it or
maintain it at a high pressure.

3.2.7 Cryogenic pump
Device for increasing the pressure of cryogenic fluids.

3.2.8 Electrically classified area
Location in which a combustible gas is or can be present in the atmosphere in sufficient concentrations to pro-
duce an ignitable mixture.




