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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 meth-
od, 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 Associa-
tion 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 op-
portunity 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 10-058
Cylinder Valve Committee

NOTE—Technical changes from the previous edition are underlined.

NOTE—Appendices A and B (Normative) are requirements.

FOREWORD

On April 16, 1981, the United States Department of Transportation promulgated new regulations to
49 CFR 173.34(d), which eliminated the need for pressure relief device approval by the Bureau of Explosives of
the Association of American Railroads. It now becomes the responsibility of the individual manufacturer or
shipper to conduct his own flow and/or fire tests on new pressure relief device combinations to show compli-
ance with CGA S-1.1, CGA C-12, and CGA C-14 as applicable, and to retain test records of the compliance.
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1 Introduction

This standard represents the minimum requirements for pressure relief devices (PRDs) considered to be ap-
propriate and adequate for use on cylinders with a water capacity of 1000 Ib (454 kg) of water or less. Refer
also to Title 49 of the U.S. Code of Federal Regulations (49 CFR) or CSA B340, Selection and Use of Cylin-
ders, Spheres, Tubes, and Other Containers for the Transportation of Dangerous Goods, Class 2 [1, 2]." This
standard also applies to DOT-3AX, DOT-3AAX, and DOT-3T cylinders with a water capacity of over 1000 Ib
(454 kg) of water, and which comply with the design specifications and charging (filling) and maintenance regu-
lations of the U.S. Department of Transportation (DOT) or the corresponding specifications and regulations of
Transport Canada (TC) [1, 3].

This standard does not cover requirements for PRDs for CTC/DOT-4L and TC-4LM insulated cylinders contain-
ing cryogenic liquids (see CGA S-1.2, Pressure Relief Device Standards—Part 2—Portable Containers for
Compressed Gases) [4]. This standard does not cover PRD requirements for multi-unit tank car tanks
(DOT106A/TC106A and DOT110A-W/TC110A) (see 49 CFR 179.300-15 and CGSB 43.147, Construction,
Modification, Qualification, Maintenance, and Selection and Use of Means of Containment for the Handling,
Offering for Transport, or Transporting of Dangerous Goods by Rail, as appropriate) [1, 5].

This standard includes Tables 1 to 5, which provide information pertaining to PRDs. Table 1 contains infor-
mation on the different types of PRDs. Table 2 contains the fire, toxicity, state of the gas, and corrosiveness
(FTSC) code classification for gases. Table 3 provides a list of gases and their PRD assignments. Table 4 con-
tains temperature correction factors. Table 5 includes values for basic orifice factors flange taps for flow in cu-
bic feet per minute.

When cylinders that conform to the specification requirements of DOT or TC but are used in services beyond
the jurisdiction of any of these authorities, it is recommended that the state, provincial/territorial, local, or other
authorities having jurisdiction over these cylinders be guided by this standard in determining PRD requirements
provided that the cylinders are charged and maintained in accordance with DOT or TC regulations.

It is further recognized that there can be cylinders that are used in services beyond the jurisdiction of DOT or
TC that do not conform to the specification requirements of either authority. The authorities having jurisdiction
over such cylinders should be guided by this standard in determining PRD requirements provided that such
cylinders are considered by the authority as having a construction at least equal to the equivalent DOT or TC
specification requirements and they are charged and maintained in accordance with DOT or TC requirements.

A number of states, provinces/territories, cities, and other local regulatory authorities have pressure vessel laws
and regulations that include requirements for PRDs. This standard is prepared specifically for compressed gas
cylinders, and the PRDs might not be acceptable unless special permission is obtained from the authority hav-
ing jurisdiction. For cylinders that come within the jurisdiction of state, provincial/territorial, and local regulatory
authorities, the user should check for compliance with all such regulations.

For newly constructed cylinders that come within the jurisdiction of DOT or TC, PRDs shall comply with re-
quirements of this standard. The intent of this standard is to minimize the number and optimize the types of
approved PRDs specified for each specific gas. This standard does not prohibit the continued use of previously
approved and installed devices unless stated otherwise in Table 3, 49 CFR, and/or CSA B340 [1, 2]. However,
if a PRD is replaced, the new device shall meet the requirements of this standard.

It is the filler's responsibility to ensure that the PRD is correct.
For PRD standards for bulk transport containers and stationary storage containers, see CGA S-1.2 and

CGA S-1.3, Pressure Relief Device Standards—Part 3—Stationary Storage Containers for Compressed Gases
[4, 6].

" References are shown by bracketed numbers and are listed in order of appearance in the reference section.
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2 Definitions
For the purpose of this standard, the following definitions apply.

2.1 Approach channel
Passage or passages through which fluid must pass from the cylinder to reach the operating parts of the PRD.

2.2 CG-10 activation time
Time for a CG-10 device to achieve its full rated flow capacity using a standardized activation test (see 6.8.1.5).

23 CG-10 design life
Time the CG-10 device is designed to provide operation, within its design specification, while in normal service
and use.

24 CG-10 service life
Specific term to be applied to those devices (CG-10) that have been shown by special analysis or testing to
demonstrate a fixed service life within its service (see 6.8.1.8 and 6.8.1.9).

2.5 Combination rupture-disk/fusible-plug device

Rupture disk in combination with a low temperature melting material intended to prevent bursting of the disk at
its predetermined bursting pressure unless the temperature is high enough to first cause yielding or melting of
the fusible material.

2.6 Compressed gas in solution
Nonliquefied compressed gas that is dissolved in a solvent (such as acetylene dissolved in acetone).

2.7 Compressed gas
Any material that exerts in the container an absolute pressure of at least 280 kPa (40.6 psi) at 20 °C (68 °F).?

2.8 Cryogenic liquid
Liquid with a normal boiling point below —90 °C (—130 °F) at 1 atm pressure absolute.

29 Cylinders
Pressure vessels as described in 49 CFR 171.8 and applicable TC regulations [1, 2].

2.10 Discharge channel
Passage or passages beyond the operating parts of the PRD through which fluid must pass to reach the at-
mosphere.

2.11  Flow capacity
For a PRD, the capacity in cubic feet per minute (cubic meters per minute or cubic meters per second) of free
air discharged at the required flow rating pressure.

2.12  Flow rating pressure
Inlet static pressure at which the flow capacity of a PRD is measured for flow capacity rating purposes.

2.13  Free air or free gas
Air or gas measured at a pressure of 14.696 psia and at 60 °F (101.325 kPa abs at 15.6 °C).

2.14  Fusible plug device
Nonreclosing PRD designed to function by yielding or melting of a plug of fusible material within the specified
temperature range (see Section 3).

2 kPa shall indicate gauge pressure unless otherwise noted as (kPa, abs) for absolute pressure or (kPa, differential) for dif-
ferential pressure. All kPa values are rounded off per CGA P-11, Metric Practice Guide for the Compressed Gas Industry [7].
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2.15 Fusible trigger device
Nonreclosing PRD designed to function by activation of a trigger incorporating a fusible material that yields,
melts, or is otherwise activated by heat.

NOTE—The trigger activates a mechanism that permits the release of gas.

216 Hazard zone A
Material with a toxicity LCsq less than or equal to 200 ppm.

217 Hazard zone B
Material with a toxicity LCsy greater than 200 ppm and less than or equal to 1000 ppm.

2.18 Hazard zone C
Material with a toxicity LCsq greater than 1000 ppm and less than or equal to 3000 ppm.

219 Hazard zone D
Material with a toxicity LCsq greater than 3000 ppm and less than or equal to 5000 ppm.

2.20 Lethal concentration fifty (LCsp)
Concentration of a substance in air, exposure to which for a specified length of time is expected to cause the
death of 50% of the entire defined experimental animal population.

2.21 Liquefied compressed gas
A gas when packaged under pressure for transportation that is partially liquid at temperatures above —-50 °C
(-58 °F). A liquefied compressed gas is further categorized as follows:

— High pressure liquefied gas with a critical temperature between —50 °C (-58 °F) and 65 °C (149 °F); and

— Low pressure liquefied gas with a critical temperature above 65 °C (149 °F).

2.22  Metal hydride
Compound consisting of a metal alloy and hydrogen.

NOTE—As it pertains to this standard, these compounds are used in a metal hydride system where the hydrogen absorbs
and desorbs from the metal alloy.

2.23  Metal hydride system
Group of components assembled as a package to contain metal-hydrogen compound(s) for which there exists
an equilibrium condition where the metal alloy(s), hydrogen gas, and the metal-hydrogen compound(s) co-exist.

NOTE—Changes in pressure, temperature, and/or electrical potential shifts the equilibrium favoring the formation or decom-
position of the metal-hydrogen compound(s) with respect to the metal alloy(s) and hydrogen gas.

2.24 Nonliquefied compressed gas
A gas when packaged under pressure for transportation is entirely gaseous at —50 °C (-58 °F) with a critical
temperature less than or equal to -50 °C (-58 °F).

2.25 Pressure control valve
Device that vents only to maintain the operating pressure in the container under normal working conditions.

2.26 Pressure opening
Orifice in a PRD through which pressure is relieved.

NOTE—In a rupture disk device, this is the orifice against which the disk functions.
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