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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 18-009 
 Bulk Distribution Equipment and Standards 
 

NOTE—Due to the extensive changes in this document, technical changes from the previous edition are not 
identified.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

FIFTH EDITION: 2020 
FOURTH EDITION: 2013 

THIRD EDITION: 2006 
SECOND EDITION: 2005 

© 2020 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. 

Full document details: ANSI CGA P-18-2020

http://www.avadocuments.com/doc/ansi-cga-p-18-2020
http://www.avadocuments.com/doc/ansi-cga-p-18-2020


CGA P-18—2020 COMPRESSED GAS ASSOCIATION, INC. PAGE iii 

AMERICAN NATIONAL STANDARD 
 

Approval of an American National Standard requires verification by ANSI that the requirements for due process, 
consensus, and other criteria for approval have been met by the standards developer. 
 
Consensus is established when, in the judgment of the ANSI Board of Standards Review, substantial agreement 
has been reached by directly and materially affected interests. Substantial agreement means much more than a 
simple majority, but not necessarily unanimity. Consensus requires that all views and objections be considered, 
and that a concerted effort be made toward their resolution. 
 
The use of American National Standards is completely voluntary; their existence does not in any respect preclude 
anyone, whether he has approved the standards or not, from manufacturing, marketing, purchasing, or using 
products, processes, or procedures not conforming to the standards.   
 
The American National Standards Institute does not develop standards and will in no circumstances give an 
interpretation of any American National Standard. Moreover, no person shall have the right or authority to issue 
an interpretation of an American National Standard in the name of the American National Standards Institute.  
Requests for interpretations should be addressed to the secretariat or sponsor whose name appears on the title 
page of this standard. 
 
CAUTION NOTICE: The American National Standard may be revised or withdrawn at any time. The procedures 
of the American National Standards Institute require that action be taken to periodically reaffirm, revise, or with-
draw this standard. Purchasers of American National Standards may receive current information on all standards 
by calling or writing the American National Standards Institute, 11 West 42nd Street, New York, NY 10036. 
 
Approved as an American National Standard on October 28, 2020. 
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1 Introduction 

This standard contains minimum requirements for locating/siting, selecting equipment, installing, starting up, 
maintaining, and removing bulk inert gas supply systems.  

2 Scope 

A bulk inert gas supply system is one that contains greater than 20 000 scf (566 m3) of inert gas. Requirements 
of this standard are limited to systems operating up to 15 000 psi (103.4 MPa). 

Two types of bulk inert gas supply systems are covered in this standard: liquid and gaseous. 

A liquid system is one where the inert gas is delivered to the supply system and stored on-site in liquid form. The 
inert gas is supplied in either liquid or gaseous form to the customer's requirement. When required, pumps are 
used to increase the gas pressure before it is supplied to the customer. When required, coded vessels are used 
to store the gas before it is supplied to the customer. The system is a bulk liquid system instead of a bulk gaseous 
system because the gas is delivered from the supplier to the storage of the system in liquid form. 

A gaseous system is one where an inert gas is delivered to the supply system, stored, and is supplied to the 
customer's requirement in gaseous form. 

This standard applies to inert gas supply systems containing any of the following equipment. Not all inert gas 
systems include all the equipment listed. 

Inert gas supply systems include: 

 cryogenic storage tank;

 gas storage vessels (receivers);

 vaporizers;

 valves including manual and automatic shutoff valves and check valves;

 pressure control equipment including regulators and control valves;

 piping (pipe and tubing);

 cryogenic pumps;

 snubbers and pulsation dampeners; and

 monitoring and control systems including electrical and instrumentation.

The bulk inert supply system terminates at the source valve where the gas or liquid supply first enters the supply 
line.  

This standard does not apply to carbon dioxide systems. For additional requirements on bulk inert gas systems 
at health care facilities, see CGA M-1, Standard for Medical Gas Supply Systems at Health Care Facilities (an 
American National Standard), NFPA 55, Compressed Gases and Cryogenic Fluids Code, and NFPA 99, Health 
Care Facilities Code [1, 2, 3].1 Bulk carbon dioxide system requirements are found in NFPA 55 and CGA G-6.1, 
Standard for Insulated Liquid Carbon Dioxide Systems at Consumer Sites [2, 4].   

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

For the purposes of this standard, the following definitions apply. 

3.1 Publication terminology 

3.1.1 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.  

3.1.3 May 
Indicates that the procedure is optional.  

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

3.1.5 Can  
Indicates a possibility or ability. 

3.2 Technical definitions 

3.2.1 Authority having jurisdiction (AHJ)  
Organization, office, or individual responsible for approving equipment, an installation, or a procedure. 

3.2.2 Bulk systems 
Assembly of equipment such as storage containers, pressure regulators, pressure relief devices (PRDs), vapor-
izers, manifolds, and interconnecting piping that has a storage capacity of greater than 20 000 scf (566 m3) of 
compressed gas or cryogenic fluid that terminates at the source valve.  

3.2.3 Combustible liquid 
Any liquid that has a closed-cup flash point equal to or greater than 100 °F (37.8 °C).  

3.2.4 Combustible material 
Material made or surfaced with wood, compressed paper, plant fibers, plastics, or other materials that can ignite 
or burn. 

3.2.5 Commodity specification 
Specification for compressed gas or cryogenic liquid. 

3.2.6 Containers (compressed gas) 
Vessels of various shapes, sizes, materials of construction (cylinders or portable or stationary tanks), and designs 
meeting the specifications of either American Society for Mechanical Engineers (ASME), Transport Canada (TC), 
U.S. Department of Transportation (DOT), or the applicable pressure vessel authority. 

3.2.7 Cryogenic fluid 
Refrigerated liquefied gas having a boiling point less than –130 °F (–90 °C) at 1 atmosphere. 

3.2.8 Flammable liquid 
Liquid having a closed-cup flash point less than 100 °F (37.8 °C).  

3.2.9 Grade 
Letter designation for a specification of compressed gas or cryogenic fluid (for example, Grade N helium). 

3.2.10 Handling 
Moving, connecting, or disconnecting a gas container under normal conditions.  
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3.2.11 High pressure 
Pressure greater than 250 psi (1724 kPa).2 

3.2.12 Inert gas 
Gases that do not react readily with other materials under normal temperatures and pressures.  

NOTE—Examples include argon, nitrogen, and helium. 

3.2.13 Low pressure 
Pressure less than or equal to 250 psi (1724 kPa).  

3.2.14 Noncombustible material 
Material that, in the form in which it is used and under anticipated conditions, cannot ignite, burn, support com-
bustion, or release flammable vapors when subjected to fire or heat.  

NOTE—Materials reported as noncombustible when tested in accordance with ASTM E136, Standard Test Method for Be-
havior of Materials in a Vertical Tube Furnace at 750 °C shall be considered noncombustible materials [6]. 

3.2.15 Oxygen-deficient atmosphere 
Atmosphere in which the oxygen concentration is less than 19.5% by volume [7]. 

3.2.16 Portable container   
Pressurized insulated liquid containers including DOT-4L portable liquid storage pressure vessels with a maxi-
mum water capacity of up to 1000 lb at service pressure from 40 psi up to 500 psi and TC-4LM portable liquid 
storage pressure vessels.  

3.2.17 Qualified representative 
Person knowledgeable with the nature and properties of the gases used as well as the construction and operation 
of the equipment and the hazards involved. 

3.2.18 Quality verification level (QVL) 
Impurity levels that shall be verified to meet a commodity specification. 

3.2.19 Source valve 
Shutoff valve placed between the bulk supply system and the customer’s distribution piping. 

NOTE—It permits the bulk supply system to be isolated from the customer’s facility. 

3.2.20 Standard cubic foot (scf) 
Cubic foot of gas measured at 70 °F and 14.7 psia (21.1 °C and 101.3 kPa, abs). 

3.2.21 Stationary tank  
Packaging designed primarily for stationary installations not intended for loading, unloading, or attachment to 
transport vehicle as part of its normal operation in the process of use.  

NOTE—A stationary tank does not include a cylinder having less than 1000 lb (453.5 kg) water capacity.   

3.2.22 Transfilling 
Transfer of cryogenic fluid, compressed gas, or both from one container to another. 

3.2.23 Use (material) 
Placing a material including solids, liquids, and gases into action or making a material including solids, liquids, 
and gases accessible for service by opening or connecting anything used for confinement of material. 

 
2 kPa shall indicate gauge pressure unless otherwise noted as (kPa, abs) for absolute pressure or (kPa, differential) for differ-
ential pressure. All kPa values are rounded off per CGA P-11, Guideline for Metric Practice in the Compressed Gas Industry [5]. 
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3.2.24 Vaporizer 
Piece of equipment used to provide heat to convert cryogenic fluids into a vapor or gaseous state.  

NOTE—Heating is provided by the ambient environment or by other means. 

4 Health hazards and safety considerations  

4.1 General safety considerations   

For detailed information about the properties and safe handling techniques for inert gases, see the following 
publications: 

 CGA P-1, Standard for Safe Handling of Compressed Gases in Containers [8];  

 CGA P-9, The Inert Gases: Argon, Nitrogen, and Helium [9]; 

 CGA P-12, Safe Handling of Cryogenic Fluids [10]; and 

 CGA P-76, Hazards of Oxygen-Deficient Atmospheres [11]. 

Supplier safety data sheets (SDSs) for a specific inert gas should be on-site and available for reference.  

The following sections provide details about inert gas properties and handling techniques.   

4.2 Properties of gases 

4.2.1 Argon 

Argon is an element that at atmospheric temperatures and pressures exists as a colorless, odorless, tasteless 
gas. Approximately 1% of the atmosphere is argon (0.93% by volume).  

Argon is nontoxic, nonflammable, and chemically inert. It acts as an asphyxiant by displacing the necessary 
amount of oxygen required to support life.  

As a gas at ambient temperature, argon is approximately 38% heavier than air. This increases the risk of as-
phyxiation as argon displaces air and accumulates near the ground or in low lying areas. It can be liquefied to a 
colorless liquid that under atmospheric pressure boils at –302.6 °F (–185.9 °C). As liquid at its normal boiling 
point, argon is 1.39 times as heavy as water. When heated to greater than its critical temperature of  
–188.1 °F (–122.3 °C), argon exists only as a gas regardless of the pressure.  

Argon is classed according to type and grade [quality verification level (QVL)]. Gaseous argon is designated as 
Type I and liquefied argon as Type II. The QVL indicates the maximum quantity of impurities that are allowed to 
be present. Further details are given in CGA G-11.1, Commodity Specification for Argon [12].  

Some of the physical properties of argon are listed in Table 1 [13].  

4.2.2 Nitrogen   

Nitrogen is an element that at atmospheric temperatures and pressures exists as a colorless, odorless, tasteless 
gas. Approximately four-fifths of the atmosphere is nitrogen (78.08% by volume). 

Nitrogen is nontoxic, nonflammable, and chemically inert at atmospheric temperature and pressure. It acts as an 
asphyxiant by displacing the necessary amount of oxygen required to support life. 

As a gas at ambient temperature, nitrogen is approximately 3% lighter than air. It can be liquefied to a colorless 
liquid that under atmospheric pressure boils at –320.4 °F (–195.8 °C). As liquid at its normal boiling point, nitrogen 
is approximately 81% as heavy as water. When heated to greater than its critical temperature of  
–232.4 °F (–146.9 °C), nitrogen exists only as a gas regardless of the pressure. 
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Nitrogen is classed according to type and QVL. Gaseous nitrogen is designated as Type I and liquefied nitrogen 
as Type II. The QVL indicates the maximum quantity of impurities that are allowed to be present. Further details 
are given in CGA G-10.1, Commodity Specification for Nitrogen [14]. 

Some of the physical properties of nitrogen are listed in Table 1 [13]. 

4.2.3 Helium 

Helium is an element that at atmospheric temperatures and pressures exists as a colorless, odorless, tasteless 
gas. The helium content of the atmosphere is 5 ppm. Helium is a nonreplaceable natural resource and it is the 
only industrial gas that diffuses out of the earth's atmosphere. 

Helium is nontoxic, nonflammable, and chemically inert. It acts as an asphyxiant by displacing the necessary 
amount of oxygen to support life. 

As a gas at ambient temperature, helium is approximately 86% lighter than air and rises and accumulates in 
elevated confined spaces. This increases the risk of asphyxiation by displacing air from elevated confined 
spaces. Helium is the only known substance that does not freeze under its own vapor pressure. It has no triple 
point, existing only as a liquid under its vapor pressure to a temperature of absolute zero. Helium when liquefied 
is a colorless liquid with a boiling point of –452.1 °F (–268.9 °C). As liquid at its normal boiling point, helium is 
approximately 12% as heavy as water. When heated to greater than its critical temperature of  
–450.3 °F (–267.9 °C), helium exists only as a gas regardless of the pressure. 

Helium is classed according to type and QVL. Gaseous helium is designated as Type I and liquefied helium as 
Type II. The QVL indicates the maximum quantity of impurities that are allowed to be present. Further details are 
given in CGA G-9.1, Commodity Specification for Helium [15]. 

Some of the physical properties of helium are listed in Table 1 [13].  

Table 1—Physical constants of inert gases [13] 

 Argon Nitrogen Helium 

Chemical formula Ar N2 He 

Volume % in air 0.93 78.08 0.0005 

Gas properties 

Density lb/ft3, 70 °F and 1 atm 0.103 0.072 0.0103 

Density kg/m3, 15 °C and 1 atm 1.650 1.153 0.165 

Ratio gas/air density 1.38 0.967 0.138 

Ratio of vapor density at normal boiling point to that of air at  
70 °F (21.1 °C) and 1 atm 

4.7 3.8 1.4 

Liquid properties 

Normal boiling point, °F –302.6 –320.4 –452.1 

Normal boiling point, °C –185.9 –195.8 –268.9 

Volume expansion ratio—liquid at normal boiling point to gas at  
70 °F (21.1 °C) and 1 atm 

841 696 754 

4.3 Storage, handling, and uses of cryogenic inert gases   

Because of their extremely low temperatures, cryogenic inert gases should never be allowed to come into contact 
with the skin or with clothing. Skin contact causes frostbite, an effect similar to that of a burn. Skin damage can 
also be caused by contact with the cold surfaces of an uninsulated pipe or vessel. 

CAUTION: Full face shields, gloves, and aprons should be worn when handling cryogenic fluids. 
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