CGA P-8—2013

SAFE PRACTICES GUIDE

FOR CRYOGENIC
AIR SEPARATION PLANTS

FIFTH EDITION




CGA P-8—2013 COMPRESSED GAS ASSOCIATION, INC. PAGE i

PLEASE NOTE:
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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 opportunity 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
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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 so
because of engineering development efforts. Consequently, plant process cycles, equipment, and operating
conditions can be and are of varying kinds. Therefore, this publication must include generalized statements and
recommendations on matters for which there is a diversity of opinion or practice. Users of this guide should
recognize that it is presented with the understanding that it cannot take the place of sound engineering
judgment, training, and experience. It does not constitute, and should not be construed to be, a code of rules or
regulations.

2 Scope

This publication serves the interest of those associated or concerned with air separation plant operations and
applies to safety in the design, location, construction, installation, operation, and maintenance of cryogenic air
separation plants. Emphasis is placed on equipment and operational and maintenance features that are
peculiar to cryogenic air separation processes. Limited coverage is given to plant equipment such as air
compressors, which are used in other industrial applications and for which safe practices in design, installation,
and use have already been established elsewhere. Further, as this publication is not intended as a universal
safe practice manual for specific design and safety features, it is also important to refer to the operating
manuals of the equipment suppliers.

The following are excluded from this publication:

cylinder filling facilities;

rare gas purification systems; and

product transmission piping outside the plant boundaries.

3 Typical ASU features

Cryogenic ASUs have these features:
— air compression;

— air contaminant removal,

— heat exchange;

— distillation; and

— expansion (or other refrigeration sources).

Figure 1 is an example of a flow diagram for separating air by cryogenic distillation producing oxygen, nitrogen,
and argon products. Air is compressed in the main air compressor (MAC) to between 4 atm and 10 atm. It is
then cooled 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 (HP) distillation column. Some of the air is reduced in pressure in the expander to produce
refrigeration, overcoming heat leak and process inefficiencies. Gaseous nitrogen from the top of the HP column

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



