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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.
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1 Introduction

CGA V-1, Standard for Compressed Gas Cylinder Valve Outlet and Inlet Connections provides valve outlet con-
nections for numerous pure gases but only includes a few mixtures that have a history of being commercially or
medically important and for which standards were in demand [1].

In recent years, there has been a tremendous increase in the number of industrial, specialty, and semiconductor
gas mixtures entering the commercial market, and the need to have some separation in the applicability of valve
outlets to the thousands of gas mixtures is apparent. CGA undertook the development of a procedure for provid-
ing some safe separation of valve outlets for gas mixtures having similar properties.

It was recognized that it was physically impossible to establish a sufficient number of different valve outlets to
provide a major separation for these thousands of gas mixtures. After much consideration, CGA concluded that
a practical and reasonable separation could be achieved by selecting a limited number of existing connections
and assigning these to mixtures having similar properties. This was intended to minimize the misconnection of
gas mixtures whereby a serious hazard could occur.

CGA V-1 provides outlet connections in a logical and orderly manner [1]. The method for determining a cylinder
valve outlet connection for various industrial gas mixtures is based on a four-digit numerical code assigned to
each gas based on its fire potential, toxicity, state of the gas, and corrosiveness (FTSC). FTSC codes have been
consolidated into CGA P-47, Guidelines for FTSC Codes and Current Gas Listings and as such, the application
of this standard requires referencing CGA P-47 [2].

References in this standard to valve outlet connection numbers are those contained in CGA V-1 [1].

Medical gases and medical gas mixtures are given special treatment because of their applications, which involve
the care and critical handling of medical patients. For this reason, outlet connections for mixtures of medical
gases are considered on a mixture-by-mixture basis and are not covered in this standard. They are covered in
CGA V-7.1, Standard Method of Determining Cylinder Valve Outlet Connections for Medical Gases [3].

2 Scope and purpose
21 Scope

This standard applies to the selection of a suitable cylinder valve outlet connection for industrial, specialty, and
semiconductor gas mixtures for pressures up to 3000 psi at 70 °F (20 680 kPa at 21.1 °C).? It applies to cylinders
filled for individual use, cylinders filled individually for the purpose of assembling into a cylinder bundle, and for
all cylinder bundle manifold outlet connections.

This standard does not apply to cylinders contained within an assembled cylinder bundle filled as one individual
unit by use of the cylinder bundle manifold outlet connections. It also does not apply to medical gas mixtures (see
CGA V-7.1) [3].

For the assignment of ultra high integrity service (UHIS) connections for mixtures, see Appendix A. Appendix A
is reproduced with permission from International Organization for Standardization (ISO) 10692-1:2001, Gas cyl-
inders—Gas cylinder valve connections for use in the micro-electronics industry—~Part 1: Outlet connections [5].

For the purpose of this standard, a mixture is understood to be the purposeful combination of two or more com-
ponents. An odorant shall be considered a component when added to either a pure gas or a mixture. Blanketing
of a pure gas or mixture is not considered the generation of a new mixture. However, the effect of the pressure
increase needs to be considered when determining the FTSC code.

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

2 kPa shall indicate gauge pressure unless otherwise noted as (kPa, abs) for absolute pressure or (kPa, diﬁerentiamments
pressure. All kPa values are rounded off per CGA P-11, Guideline for Metric Practice in the Compressac Cas Industry [4]. ]
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2.2 Purpose

The purpose of this standard is to establish a method for selecting the proper cylinder valve outlet connection for
mixtures of two or more industrial gases. This standard does not attempt to identify which gas mixtures can be
manufactured safely and successfully as this is the responsibility of the mixture manufacturer. Further, it does
not describe any means or techniques for making mixtures.

3 Definitions
For the purpose of this standard, the following definitions apply.
3.1 Publication terminology

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

3.1.2 Should
Indicates that a procedure is recommended.

313 May
Indicates that the procedure is optional.

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

315 Can
Indicates a possibility or ability.

3.2 Technical definitions

3.21 Corrosive
Value of 1, 2, or 3 for the C value of the FTSC code.

3.2.2 Highly oxidizing
Value of 4 for the F value of the FTSC code, which is an equivalent oxygen concentration greater than 23.5%.

3.2.3 Oxidizing
Value of 1 for the F value of the FTSC code, which is an equivalent oxygen concentration greater than 5% but
less than or equal to 23.5%.

3.24 Toxic
Value of 3 for the T value of the FTSC code, which is equivalent to an LCso less than or equal to 200 ppm.

NOTE—Materials with a T value of 2 (LCs less than or equal to 5000 ppm and greater than 200 ppm) may also be classified
as toxic.

4 Description of the method
4.1 General

The standard method described herein shall be used in conjunction with the latest edition of CGA V-1 and
CGA P-47 [1, 2]. Drawings for all of the connection numbers referred to in this standard can be found in
CGAV-1[1].
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4.2 FTSC code classification

Each gas is classified with a FTSC numerical code based on the four properties described in Table 1 in this
standard from which the initials FTSC derive, namely fire potential, toxicity, state of the gas, and corrosiveness.

A numerical scale (0 to 9) is used to assign a level within each of the four property categories as shown in
Table 1 in this standard and these numbers produce the four-digit FTSC code for each gas shown in Table 2 of
CGA P-47 [2].

The FTSC code established identifies the gas by its properties and allows similar gases to be grouped under the
same FTSC code.

When the final mixture is flammable or oxidizing and contains components that are toxic, corrosive, or can de-
compose or polymerize, additional evaluation and segregation shall be made according to Table 2 in this stand-
ard.

Table 3 in this standard lists mixture component rating numbers (MCRNSs) assigned to various FTSC codes and
the high and low pressure connections assigned to these MCRNSs.

If all the components of a mixture are listed in Table 2 of CGA P-47, specific connections can be selected by
applying the procedures in Section 8 in this standard [2]. If one or more components of a mixture are not listed
in Table 2 of CGA P-47, follow the procedures in Section 9 in this standard [2]. Examples for selecting valve
outlet connections are given in Section 10 in this standard.

5 Principles for valve outlet selection
5.1 General

The principles for valve outlet selection are based on MCRNs as found in Table 3 in this standard. If all compo-
nents have the same MCRN and the same connection assignment, the specified connection shall be used.

When one component of the mixture has a larger MCRN than all the others, that component shall determine the
valve outlet connection. When the final mixture is flammable or oxidizing, then an additional evaluation and seg-
regation shall be made according to Table 2 in this standard.

For more information on the preparation of compressed oxidant-fuel gas mixtures, see CGA P-58, Safe Prepa-
ration of Compressed Oxidant-Fuel Gas Mixtures in Cylinders [6]. To prevent the inadvertent production of ex-
plosive mixtures, strict rules and procedures shall be followed.

WARNING: Due to the inherent nature of oxidant-fuel gas mixtures, there is the possibility of an explosive mixture
being produced, which can result in serious injury or death.

When the largest MCRN is shared by two or more components, the connection shall be determined by the final
properties of the mixture.

If the largest MCRN is shared by two or more components and these components also have the same percent-
age, the determining component shall be the one with the largest corrosiveness as determined by the fourth digit
of the FTSC code, and shall be determined by the final properties of the mixture. For example, flammable versus
oxidizing according to Table 2 in this standard.

If the components have equal corrosiveness, then the component having the largest toxicity as determined by
the second digit of the FTSC code shall determine the choice of the valve outlet connection.

5.2 Gas concentration

Varying concentrations of the same gases in mixtures do not affect the choice of valve outlet connection except
as specified in this standard for air, nitrous oxide, oxygen, and refrigerant gases (see 6.3). For example, 5 ppm
hydrogen in nitrogen uses the same connection as 50% hydrogen and 50% nitrogen.
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