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PREFACE

As part of a program of harmonization of industry standards, the Compressed Gas Association (CGA) has pub-
lished CGA P-31, Liquid Oxygen, Nitrogen, and Argon Cryogenic Tanker Loading Systems, jointly produced by
members of the International Harmonization Council.

This publication is intended as an international harmonized standard for the worldwide use and application of all
members of the Asia Industrial Gases Association (AIGA), Compressed Gas Association (CGA), European In-
dustrial Gases Association (EIGA), and Japan Industrial and Medical Gases Association (JIMGA). Each associ-
ation’s technical content is identical, except for regional regulatory requirements and minor changes in formatting
and spelling.

PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is { 35e.’ on itchnical
information and experience currently available from members of the Compressed Gas Association, ‘nc. aid others.
However, the Association or its members, jointly or severally, make no guarantee of the results and assu. e no liability
or responsibility in connection with the information or suggestions herein contained. Moreover, it st »uld not be assumed
that every acceptable commodity grade, test or safety procedure or method, precaution, eauip. =<t or device is con-
tained within, or that abnormal or unusual circumstances may not warrant or suggest further rc quirel 1ents or additional
procedure.

This document is subject to periodic review, and users are cautioned to obtain the late *t ec.tion. The Association invites
comments and suggestions for consideration. In connection with such review, any sucii comments or suggestions will
be fully reviewed by the Association after giving the party, upon request, & e 1sonable opportunity to be heard. Pro-
posed changes may be submitted via the Internet at our web site, www.cz2ne. com.

This document should not be confused with federal, state, provir<ial; or 1. ::.cipal specifications or regulations; insur-
ance requirements; or national safety codes. While the Associatior. "ecc mmends reference to or use of this document
by government agencies and others, this document is purely veiuntar, and not binding unless adopted by reference in
regulations.

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

Work Item 18-011
Atmospheric Gases and Equipment Committee

NOTE—Technical changes from the pr. vio.s edition are underlined.

FOURTH EDITION: 2021
THIRD EDITION: 2012
SECOND EDITION: 2005
FIRST EDITION: 2000
© 2021 The Compressed Gas Association, Inc. All rights reserved.
A 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 information
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., 8484 Westpark Drive,
Suite 220, McLean, Virginia 22102. You may not alter or remove any trademark, copyright or other notice from this work.


https://www.stdhive.com/standards/cga-p-31-pdf/

CGA P-31—2021 COMPRESSED GAS ASSOCIATION, INC. PAGE iii

Contents Page
S 11 e To [ e 1T o FO PSPPI 1
DS Yoo o TS TR= 1 0 To I 010 o o 1 1
Rt S o o - OSSPSR 1
2.2 PUIPOSE ... 1
3 DEFINILIONS. ...t e e e e e e et e et e e e anrea s 2
S o F= .4 1o | S PRSP 2
4.1 Enhanced flammability ..o e z
I N o] 1)) (- 11T ISR PR S 3
4.3 PerSONNEl ©XPOSUIES ... oottt ettt e e e e et e e e e e e s s bbbt eeeeeeaaansbbeeeaeeessaannbneeeeeeesanees .3
4.4  Material embrittlement...... ... e e s nees e 3
T o T RS S PRI SRR 3
TV £ T Yo | o o 11 o - P P USRI 3
4.7  OVEIPreSSUIZALION .....oeiiiiiiiiiiiiiiiiiiieeeeeeetstresesssseeeeeeeeeessssssesssssssssssssssssssssssssssssssssss enssssssssssbonsemmmrsnnnnnns 3
5 System design CONSIAErationS..........ooiuiiiiiiiii e e e e e e e eeeeeeessnraeeeeeeeenn 4
5.1 FilliNg @rea layoul .........cooo i ) T 4
S0 11110 Yo o] o 1= =1 110 oI P PR U PRPPRP 4
5.3  DeSigN ChOICES .....coiiiiiiiiiee e (D, 4
ST S W o W] To 0 )4 Y/ [=] o I 0Ly g1 Y- 3 RSP 5
ST T = o] oo T S P PP PPPPPN 5
5.6  Product @nalysis ........cccouviiiiieeiiiiiiie e ot tevutreere e e e e s san e e e ea e eeeeraan 6
5.7  WOorking SUMaces.......c.ccceviuiiiiiiiiieenee e oA et teeeeaatteeeea—eeeaaaeeeaanaeeeaanees 7
STt N I8 o | o o P SRR 7
5.9  Operator CONtrolS..........eeeeeiiiieeeiiiee e e et e et eeteeeeie—eeeeaieeeeaaieeeai—eeeeaareeaaaans 7
5.10 Parking position Of fill HOSE..........uiiiiiiie e e e e e a e e e e e 7
6 INAAVEIENT OW-BWAY ......eiiiiiiiiieee e ettt ettt e e e e e s et e e et e e e e n b e e e e e e e e e s annreeeeas 8
A O XY= 11 o] (o] (=1 1o ) o S 8
7.1 Definition Of OVEITIll ... e e e e e e 8
7.2 OVerfilling @VOIdANCE ......oueiiiiiii 0 ettt ettt b et n 8
7.3  Response to overfilling ..............[ .. AP PP SUUPPIN 9
7.4  System design and operating > oN i AL ratioNS .........ei it 9
L @Y=y o] d oYU | (= o] o] (=Yoo ) o I OO PPPPPPPPPPPPIRE 9
9 CoNtAMINGLION ... e ettt e et e ettt e e s n e e e e e e ee s 10
9.1 1110 1 TP PP UTUPPPPPN 10
9.2  Quality assuraiic? fOiNCOMING TANKETS ......viiiiiiiiiiiiee e s e e e 10
10 Operator training €MEI JENCY FESPONSE .......uuueriiieeeeeeiiitieeeeeaeeaasaraeeeeeesaaaasrreereaeessaassstaneeaeesssnassraneeeeseannnsses 10
10.1T  TraiNing CEPEISOMNNEL. ...ttt b et et et esn e e aee s 10
LI = 4 1=y R Ty o] o o= Te (14 Y-SR RERR 10
T =) 1= 0 T OSSO 11
A o [ O T =T {= 14 Y o= OSSR 12


https://www.stdhive.com/standards/cga-p-31-pdf/

This page is intentionally blank.

AQ

N\


https://www.stdhive.com/standards/cga-p-31-pdf/

CGA P-31—2021 COMPRESSED GAS ASSOCIATION, INC. PAGE 1

1 Introduction

This publication gives information relating to the loading of cryogenic liquid oxygen, liquid nitrogen, and liquid
argon.

2 Scope and purpose
21 Scope

This publication describes requirements for new installations designed and constructed after date of publicatic»
used for the loading of oxygen, nitrogen, or argon as cryogenic liquids. This publication may be used for ~xisting
cryogenic liquid oxygen, liquid nitrogen, and liquid argon loading systems. However, application of this . blic ~tion
may benefit existing installations or those in the project phase. Furthermore, to the extent that they exist, I1.3tioial
laws may supersede the practices included in this publication. All local regulations, tests, safety proce 'ures, or
methods are not included in this publication and abnormal or unusual circumstances can warr. “it a.'dit.onal re-

quirements.

This publication covers cryogenic liquid oxygen, liquid nitrogen, and liquid argon tanker Ic~dir. 7 systems for load-
ing by gravity, pressure, or pump filling. It covers the design of the tanker loading syste: »s anu the period of time
and activities between when a tanker enters the filling area and when it departs fron. the ' 'ling area.

This publication focuses on the factors affecting the transfer of oxygen, nitroge:  anc argon as cryogenic liquids
between a source and appropriately designed tankers used for the transportation i these products. The source
can be either a storage tank or directly from the plant.

For the appropriate design of tankers, refer to CGA 341, Specification ror Insulated Cargo Tank for Nonflammable
Cryogenic Liquids; ASME Boiler & Pressure Vessel Code, Secticn X\'! “F.ules for the Construction & Continued
Service of Transport Tanks”; ISO 20421-1, Cryogenic vessels— ' ary > transportable vacuum-insulated vessels—
Part 1: Design, fabrication, inspection and testing; Title 4957 the U.S. Code of Federal Regulations (49 CFR)
Part 178.338; CSA B620, Highway tanks and TC portable 1anks for the transportation of dangerous goods; and
CSA B622, Selection and use of highway tanks, TC portable «anks, and ton containers for the transportation of
dangerous goods, Class 2 [1, 2, 3, 4, 5, 6].

This publication does not cover cryogenic rail cars no: does it cover tankers unloading at a customer station or
other user location.

2.2 Purpose

The purpose of this publication is.to L2 ide information regarding safety in the design, installation, operation,
and maintenance of cryogenic lic uir oxygen, liquid nitrogen, and liquid argon tanker loading systems. The intent
of this publication is to ensure tha. 2 uniform level of safety is provided throughout the industrial gas industry for
the protection of the public anc industry employees. The information presented does not replace but is intended
to complement national. statc. provincial/territorial, local, and insurance company safety requirements.

Through implementation of . rocedures, instrumentation, equipment inspection, testing, and system design crite-
ria, this publicaticn presents recommendations to reduce the potential for large releases of stored materials from
storage syster: s o1 *ankers. It emphasizes prevention of releases rather than mitigation of consequences follow-
ing a release.

This nuuiization is intended to facilitate proper decisions in the design, implementation, and modification of ma-
tetinls and e uipment for the efficient handling of cryogenic liquid oxygen, liquid nitrogen, and liquid argon in
filing cryugenic tankers.

This publication is written for designers, owners, and operators of cryogenic liquid tanker loading systems.

" References are shown by bracketed numbers and are listed in order of appearance in the reference section.
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