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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 Association
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 oppor-
tunity 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 17-007
Cylinder Valve Committee

NOTE—Technical changes from the previous edition are underlined.
NOTE—Appendix A (Normative) is a requirement.

NOTE—Appendix B (Informative) is for information only.

SIXTH EDITION: 2018

FIFTH EDITION: 2013

FOURTH EDITION: 2005

THIRD EDITION: 2003

© 2018 The Compressed Gas Association, Inc. All rights reserved.

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 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.



CGA S-7—2018 COMPRESSED GAS ASSOCIATION, INC. PAGE iii

Contents Page
S 11 e To [ e 110 o FO PP PPPP 1
s Yoo o 1= Y 1
3 DEFINILIONS. ...t e e e e e e e e e e e e eee s 2
4 Types Of PreSSUre relief ABVICES........uuiiiiii ittt e e e e s st e e e e e e s s e nebaeeeeeessssnnaeeeeeeeensnnnnes 3
ot T 1Y/ o L= 67 €y PO PP P PO U PP RTOUPRPR 3
S 1Y/ 7= I O PO PERR 3
T B Y/ o L= 6 € PO PP PP U PP RTOUPRPR 3
N 1Y/ 1= T O O PERR 3
4.5 TYPE CG-5 i E bbbt e bt 3
T 1Y/ 7= O O PRRR 4
5 Description of method and ProCEAUIES ..........oo it e e e e ee e e e e e e e anneeeeas 4
S 0t B N (o To 4 1 a1 o o PRSP PRP 4
5.2  Responsibility for selection of the pressure relief device...........cco oo 4
5.3  Directions for use of the algorithm..........ooiiiiiiiii e 4
5.4  Procedure for assigning a pressure relief device for a mixture ...........ccoocooiiiiiii i 5
O = =Y (=Y oo 33
Figures
Figure 1—Algorithm for gas mixtures (U.S. customary UNitS) .........cccueiiiiiiiiiiiiiiie e 6
Figure 2—Algorithm for gas mixtures (S UNILS) .........ceeiieiiiiiiiiiiiee e e e e e e s s eeeeeeesannnnes 7
Examples
Examples 1 and 2—100 ppm hydrogen, balance nitrogen (U.S. customary units).........c.ccccooeiiiiiiiiniieeecen, 10
Example 3—5% trimethylamine, balance sulfur hexafluoride (U.S. customary units) ............ccoocoviiniiinninenn, 12
Example 4—5% trimethylamine, balance sulfur hexafluoride (SI UNItS)........c.cooiiiiiiiiii e 14
Example 5—0.5% oxygen, 0.5% nitrogen, balance methane (U.S. customary units) ...........ccccociiiiiiiiininnen. 16
Example 6—12% ethylene oxide, balance dichlorodifluoromethane (R12) (U.S. customary units).................... 18
Example 7—5% carbon dioxide, balance oxygen (DOT 3AA2015 cylinder) (U.S. customary units).................. 20
Example 8—5% carbon dioxide, balance oxygen (DOT 3E1800 cylinder) (U.S. customary units) .................... 22
Example 9—Multicomponent gas mixtures (U.S. customary UnitS) ...........ceeeiiiiiiiiiiiiiine e 24
Example 10—20% arsine, balance hydrogen (U.S. customary Units) ..........ccccooiiiiiiiiie e 26
Example 11—2% arsine, balance hydrogen (U.S. customary UNitS) ...........cccceeiiiiiiiniiineeee e 28
Example 12—0.2% arsine, balance hydrogen (U.S. customary units) .........ccccoiioiiiiiiiiii i 30
Example 13—5% arsine, 10% phosphine, balance hydrogen (U.S. customary units)...........ccccoceeeiniiiecinnnnen, 32
Appendices
Appendix A—List Of gases (NOMMIALIVE) .....ccceiiiiiiiiiiiiee et e e e et e e e e e e e sanreeeeeeeeeannnees 34

Appendix B—Sample worksheet (INFOrmative) ..........c.eoii i eeee e 39



This page is intentionally blank.



CGA S-7—2018 COMPRESSED GAS ASSOCIATION, INC. PAGE 1

1 Introduction

This standard presents a method for selecting pressure relief devices (PRDs) for compressed gas mixtures pack-
aged in cylinders having water capacities of less than or equal to 1000 Ib (454 kg) (see U.S. Department of
Transportation (DOT) Title 49 of the U.S. Code of Federal Regulations (49 CFR) Part 173.301[f]). This standard
also applies to DOT 3AX, 3AAX, and 3T cylinders having water capacities greater than 1000 Ib (454 kg) that
comply with the specifications, charging, and maintenance regulations of DOT or the corresponding specifica-
tions and regulations of Transport Canada (TC) [1, 2]."

This method is more involved than the method for determining the appropriate valve outlet connections for gas
mixtures. For the latter, as described in CGA V-7, Standard Method of Determining Cylinder Valve Outlet Con-
nections for Industrial Gas Mixtures, mixture component rating numbers are assigned to the various compressed
gases based on the physical properties of the gases: flammability (F), toxicity (T), state of the gas (S), and
corrosivity(C) (FTSC) [3, 4]. The higher the mixture component rating number (1 through 6), the more influential
that gas becomes in determining the outlet connection for the mixture in which that gas is a component.

Valve outlet connection assignments are broadly separated into connections for groups of gases having similar
properties such as high and low pressure, flammability, corrosivity, toxicity, and inertness. Since 1978, this sys-
tem has proven satisfactory in avoiding hazardous connections.

The physical characteristics of a mixture consisting of several pure gases could be dramatically different depend-
ing on the concentration of each gas in the mixture. Depending on these concentrations, a mixture could be
flammable or nonflammable, toxic or nontoxic, liquefied or nonliquefied, and corrosive or noncorrosive. Since the
mixture is released to the atmosphere when the relief device functions, the characteristics of the escaping gas
mixture shall be well defined.

A method was established for assigning the relief device for each mixture, just as is done for pure gases in
CGA S-1.1, Pressure Relief Device Standards—Part 1—Cylinders for Compressed Gases [5]. To use this
method, the FTSC code shall be determined (see CGA P-47, Guidelines for FTSC Codes and Current Gas
Listings) [4]. In some cases, determining the FTSC number is straightforward. However, in other cases the FTSC
number is not as obvious, and in most cases this determination is the responsibility of the gas mixture producer.
It shall be understood that some of the considerations made in determining the selection of the PRD used in this
standard are based on experience.

The method outlined in this standard is designed to handle the proliferation of mixtures entering the commercial
market.

The continued use of previously recognized and installed devices is not restricted by this edition of the standard.
However, if a PRD is replaced, the new device shall meet the requirements of this standard.

2 Scope

This method is applicable to the determination of the PRD to use with compressed gas mixtures in cylinders
having water capacities of less than or equal to 1000 Ib (454 kg). This standard also applies to DOT 3AX, 3AAX,
and 3T cylinders having water capacities greater than 1000 |b (454 kg) that comply with the specifications, charg-
ing, and maintenance regulations of DOT or the corresponding specifications and regulations of TC [1, 2].

This method is limited to those compressed gas mixtures with known flammability, toxicity, state, and corrosivity.
In addition, the DOT/TC rating and dimensions of the cylinder and the final pressure shall be known.

For the selection of PRDs for a single component compressed gas, see CGA S-1.1 [5]. For multicomponent
compressed gases (mixtures), the method for selection of relief devices in this standard shall be used. Where a
mixture is predominantly made up of a single component in a mixture, the gas producer shall determine whether
the properties of this mixture dictate it being treated as a single component compressed gas or a gas mixture.

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





