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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 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 requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Associaticn
invites comments and suggestions for consideration. In connection with such review, any such comn: ents or
suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonax 'e ¢ oor-
tunity to be heard. Proposed changes may be submitted via the Internet at our web site, www.cganet co. ~.

This document should not be confused with federal, state, provincial, or municipal specificatio, < or ~eguiations;
insurance requirements; or national safety codes. While the Association recommends reference 1. or use of this
document by government agencies and others, this document is purely voluntary and not bir1ing uniess adopted
by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and' satty pr.sters is available
via the Internet at our website at www.cganet.com. For more information contact-C5A ~* Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.

Work Item 20-028
Carbon Dioxide Committee

NOTE—Technical changes from the previous edition are underlined

SECOND EDITION: 2024
FIRST EDITION: 2016
© 2024 The Compressed Gas Association, Inc. All rights reserved.
+ ! 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, VA 22102 You may not alter or remove any trademark, copyright or other notice from this work.
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1 Introduction

The carbon dioxide industry has been using carbon steel pressure vessels for storage of liquid carbon dioxide
since the 1940s. These vessels were constructed to standards set by the ASME Boiler and Pressure Vessel
Code, Section VIII, Division 1 (ASME Code), which is the recognized standard in the United States and Canada
for the construction of pressure vessels [1]."

The ASME Code was revised in 1989 to further increase the margin of safety for certain grades of steel in low
temperature service. Most carbon dioxide vessels manufactured before 1976 were constructed of grades of car-
bon steel rated with a minimum design metal temperature (MDMT) of —20 °F (—28.9 °C) and would not men~t
current code requirements for MDMT at stamped maximum allowable working pressure (MAWP) for vess >l thick-
ness greater than or equal to 1/2 in. Almost all of these vessels were manufactured with SA-212 ¢~ S, -515
carbon steels. It should be noted that SA-212 steel has been discontinued from ASME Code Sectior, Tl and
Section VIII, Division 1 [1].

The performance record of the approximately 10 000 North American steel carbon dioxide contciners made of
the now restricted grades shows they are safe and reliable when operated within design conditions. There have
been only five known incidents in the United States of stationary carbon dioxide containerfail. res. These failures
were related to overpressure, improper modification, or existence of fracture critical flaw  Presc ire vessel failures
can be violent, high energy incidents causing extensive damage.

2 Scope

This publication covers stationary carbon dioxide tanks manufactured w.*h {;A-212 or SA-515 carbon steels rated
with a MDMT of —20 °F (-28.9 °C), which do not meet current code reauir. ments for MDMT at stamped MAWP.

3 Definitions
For the purpose of this publication, the following definitions apply.
31 Publication terminology

311 Shall
Indicates that the procedure is mandatory. It is @sed wherever the criterion for conformance to specific recom-
mendations allows no deviation.

3.1.2 Should
Indicates that a procedure is recomrend'ed.

313 May
Indicates that the procedure <= optiuial.

314 Will
Is used only to indicate the ‘uture, not a degree of requirement.

3.1.5 Can
Indicates a pos.ibili.y or ability.

3.2 Te shnical definitions
3.1 # uthorities having jurisdiction (AHJ)

'aca. state, provincial, federal, or other bodies having regulatory authority over the equipment being installed or
use .

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