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PREFACE:

As part of a program of harmonization of industry standards, the Compressed Gas Association (CGA) has
published CGA P-8, Guideline for Safe Practices for Cryogenic Air Separation Plants, jointly produced by
members of the International Harmonization Council.

This publication is intended as an international harmonized standard for the worldwide use and application of all
members of the Asia Industrial Gases Association (AIGA), Compressed Gas Association (CGA), European
Industrial Gases Association (EIGA), and Japan Industrial and Medical Gases Association (JIMGA). Each
association’s technical content is identical, except for regional regulatory requirements and minor changes in
formatting and spelling.

PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable ~na s based on
technical information and experience currently available from members of the Compressed Gas Axzociation, Inc.
and others. However, the Association or its members, jointly or severally, make no guarant: e of the results and
assume no liability or responsibility in connection with the information or suggestions herein ccatained. Moreover,
it should not be assumed that every acceptable commodity grade, test or safety procedu. = or . >thod, precaution,
equipment or device is contained within, or that abnormal or unusual circumstances may ot v.arrant or suggest
further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the | atest edition. The Association
invites comments and suggestions for consideration. In connection w:*h such review, any such comments or
suggestions will be fully reviewed by the Association after givino the paity, upon request, a reasonable
opportunity to be heard. Proposed changes may be submitted via th 2 Internet at our website, www.cganet.com.

This document should not be confused with federal, state, provincia’. or municipal specifications or regulations;
insurance requirements; or national safety codes. While the 'Assoc ation recommends reference to or use of this
document by government agencies and others, this docume ~t is burely voluntary and not binding unless adopted
by reference in regulations.

A listing of all publications, audiovisual programs; 2atoty and technical bulletins, and safety posters is available
via the Internet at our website at www.cganet.ccm. o1 more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.
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1 Introduction

This publication provides guidance on the safe operation of cryogenic air separation plants. It is based on the
experience of CGA member companies that operate cryogenic air separation units (ASUSs).

Industrial cryogenic air separation has some potential hazards that must be recognized and addressed. The
hazards include electricity, gases under pressure, very low temperatures, the ability of oxygen to accelerate
combustion, and the asphyxiant properties of nitrogen, argon, and the rare gases [1]."

Cryogenic air separation technology is not static; it has been progressing for decades and will continue to do =0
because of engineering development efforts. Consequently, plant process cycles, equipment, and operating
conditions can be and are of varying kinds. Therefore, this publication includes generalized stater-enw.: and
recommendations on matters for which there is a diversity of opinion or practice. Users of this guide shc :d
recognize that it is presented with the understanding that it cannot take the place of sound engineering ) 'dgi.aent,
training, and experience. It does not constitute, and should not be construed to be, a code of rui s o1 “egiiations.

2 Scope

This publication serves the interest of those associated or concerned with air separa.on pic.at operations and
applies to safety in the design, location, construction, installation, operation, and n:rinte »anc: of cryogenic air
separation plants. Emphasis is placed on equipment and operational and mainte .. nce < atures that are specific
to cryogenic air separation processes. Limited coverage is given to plant equi, mer.: such as air compressors,
which are used in other industrial applications and for which safe practices in des. jn, installation, and use have
already been established elsewhere. Further, as this publication is not il tended as a universal safe practice
manual for specific design and safety features, it is also important to - 1er 0 the operating manuals of the
equipment suppliers.

Any new design and installation requirements contained in this « ditic only apply to new installations begun after
the time of publication and not to existing installations. How<.er, .-ew requirements and recommendations may
be considered by the user for existing operating units or thc se ir the project phase.

The following are excluded from this publication:
e cylinder filling facilities;
e rare gas purification systems; and

e product transmission piping outside the nlant boundaries.

3 Typical air separatio:i »:nit features
Cryogenic ASUs have these | atures:

e air compression;

e air contaminar.. -emovai,

e heat exchcnge,

e distilla ion; and

e __e,nansiun (or other refrigeration sources).

v aurei is an example of a flow diagram for separating air by cryogenic distillation producing oxygen, nitrogen,
ana argon products. Air is compressed in the main air compressor (MAC) to between 4 atm and 10 atm. It is then
¢ooled to ambient temperature. Trace contaminants such as water, carbon dioxide, and heavy hydrocarbons are
removed using systems such as a prepurification unit (PPU) or a reversing heat exchanger (REVEX). The main
heat exchanger cools the air to near its liquefaction temperature before entering the high pressure distillation

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