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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on tech-
nical 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 commodity grade, test or safety procedure or method, precaution, equipment or
device is contained within, or that abnormal or unusual circumstances may not warrant or suggest further require-
ments or additional procedure.

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

This document should not be confused with federal, state, provincial, or municipal specifications or regulations; insur-
ance 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 09-020
Atmospheric Gases and Equipment Committee

NOTE—Technical changes from the previous edition are underlined.
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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 infor-
mation 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, VA 22102. You may not alter or remove any trademark, copyright or other notice from this work.
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1 Introduction

This publication is compiled by the Compressed Gas Association, Inc. (CGA) in response to the demand for
information relating to the loading of cryogenic liquid oxygen (LOX), nitrogen (LIN), and argon (LAR).

2 Scope and purpose
2.1 Scope

This publication describes requirements for installations designed and constructed after the publication date of
this document used for the loading of oxygen, nitrogen, or argon as cryogenic liquids. This publication may be
used for existing cryogenic LOX, LIN, and LAR loading systems. Application of this publication to existing instal-
lations is an individual company or storage system owner’s decision.

This publication covers cryogenic LOX, LIN, and LAR tanker loading systems for loading by gravity, pressure,
or pump filling. It covers the design of the tanker loading systems and the period of time and activities between
when a tanker enters the filling area and when it departs from the filling area.

This publication focuses on the factors affecting the transfer of oxygen, nitrogen, and argon as cryogenic liquids
between a source and appropriately designed tankers used for the transportation of 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 for Insulated Cargo Tank for Nonflam-
mable Cryogenic Liquids; ASME Boiler & Pressure Vessel Code, Section XlI “Rules for the Construction & Con-
tinued Service of Transport Tanks”; ISO 20421-1, Cryogenic vessels—Large transportable vacuum-insulated
vessels—Part 1: Design, fabrication, inspection and testing; Title 49 of the U.S. Code of Federal Regulations
(49 CFR) Part 178.338; CSA B620, Highway Tanks and TC Portable Tanks for the Transportation of Danger-
ous Goods; and CSA B622, Selection and Use of Highway Tanks, TC Portable Tanks, and Ton Containers for
the Transportation of Dangerous Goods, Class 2 [1, 2, 3, 4, 5, 6].1

It does not cover cryogenic rail cars nor does it cover tankers unloading at a customer station or other user lo-
cation.

2.2 Purpose

The purpose of this publication is to provide information regarding safety in the design, installation, operation,
and maintenance of cryogenic LOX, LIN, and LAR tanker loading systems. The intent of this publication is to
ensure that a uniform level of safety is provided throughout the industrial gas industry for the protection of the
public and industry employees. The information presented does not replace but is intended to complement na-
tional, state, provincial/territorial, local, and insurance company safety requirements.

Through implementation of procedures, instrumentation, equipment inspection, testing, and system design cri-
teria, this publication presents recommendations to reduce the potential for large releases of stored materials
from storage systems or tankers. It emphasizes prevention of releases rather than mitigation of consequences
following a release.

This publication is intended to facilitate proper decisions in the design, implementation, and modification of ma-
terials and equipment for the efficient handling of cryogenic LOX, LIN, and LAR in filling cryogenic 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.



