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PREFACE 
 

As part of a program of harmonization of industry standards, the Compressed Gas Association (CGA) has issued 
CGA P-8.4, Safe Operation of Reboilers/Condensers in Air Separation Units, jointly produced by members of the 
International Harmonization Council and originally published by the European Industrial Gases Association 
(EIGA) as Doc 65, Safe Operation of Reboilers/Condensers in Air Separation Units. 
 
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 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 opportunity 
to be heard. Proposed changes may be submitted via the Internet at our web site, 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 17-027 
    Atmospheric Gases and Equipment Committee 
 
NOTE—Technical changes from the previous edition are underlined. 
 
 
 
 
 
 
 
 
 
 
 
 

FOURTH EDITION: 2020 
THIRD EDITION: 2013 

SECOND EDITION: 2006 
FIRST EDITION: 2000 

© – Reproduced with permission from, the European Industrial Gases Association. All rights reserved. 
  



CGA P-8.4—2020 COMPRESSED GAS ASSOCIATION, INC. PAGE iii 
 

 

Contents Page 

1  Introduction ............................................................................................................................................... 1 

2  Scope and purpose .................................................................................................................................. 1 
2.1  Scope ............................................................................................................................................ 1 
2.2  Purpose ......................................................................................................................................... 1 

3  Definitions ................................................................................................................................................. 1 

4  Reboiler incidents ..................................................................................................................................... 3 
4.1  Major explosions............................................................................................................................ 3 
4.2  Limited explosions ......................................................................................................................... 4 
4.3  Internal leaks ................................................................................................................................. 4 

5  Air contaminants ....................................................................................................................................... 4 

6  Design consideration ................................................................................................................................ 5 
6.1  Plant surroundings ........................................................................................................................ 5 
6.2  Design of prepurifying systems ..................................................................................................... 6 

7  Operations ................................................................................................................................................ 6 
7.1  Importance of carbon dioxide removal .......................................................................................... 6 
7.2  Proper reboiler operations ............................................................................................................. 7 
7.3  Control of contaminants................................................................................................................. 9 
7.4  Contaminant analysis .................................................................................................................. 11 
7.5  Transient conditions .................................................................................................................... 12 
7.6  Deriming ...................................................................................................................................... 14 
7.7  Cleaning and maintenance .......................................................................................................... 16 

8  References ............................................................................................................................................. 18 

9  Additional References ............................................................................................................................ 19 
 
Appendices 
 
Appendix A—Operation of a reboiler associated with krypton/xenon production ......................................... 20 
Appendix B—Representation of reboiler core submergence ........................................................................ 22 
Appendix C—Plugging, flammable, and corrosive contaminants of air ........................................................ 23 
Appendix D—Properties of air contaminants ................................................................................................ 24 
Appendix E—Maximum contaminant levels in liquid oxygen thermosyphon reboiler operation at 

1.2 bar, abs ............................................................................................................................. 25 
Appendix F—Maximum contaminant levels in liquid oxygen downflow reboiler operation at 1.2 bar, abs ... 26 
Appendix G—Adsorption of air contaminants ............................................................................................... 27 
Appendix H—Typical default air quality design basis  (for adsorptive FEP system) ..................................... 28 
 



This page is intentionally blank. 



CGA P-8.4—2020 COMPRESSED GAS ASSOCIATION, INC. PAGE 1 

1 Introduction 

Industrial cryogenic air separation technology used to produce oxygen, nitrogen, argon, and rare gases has an 
extremely good safety record. However, as with many present-day production processes, it has inherent potential 
hazards that shall be recognized and addressed by design and operating practice. 

2 Scope and purpose 

2.1 Scope 

This publication addresses the operation of the reboilers of air separation plants. It contains a summary of current 
knowledge and industrial practices used in their safe application. It specifically applies to the main reboiler and 
oxygen product reboilers in which the oxygen concentration is greater than 75% in the liquid phase. Its guiding 
principles may be used for other reboilers within air separation plants, including auxiliary vaporizers, guard 
adsorber vaporizers, argon condensers, and the main reboilers in nitrogen generators.  

Reboilers that are used in conjunction with krypton/xenon production are typically operated with higher 
hydrocarbon limits than typical air separation unit (ASU) reboilers. The allowable levels of hydrocarbons as well 
as additional safeguards for the bath-type reboilers used in these systems are listed in Appendix A. 

2.2 Purpose 

The purpose of this publication is to describe the design and operating practices that shall be followed in the 
reboiler sections of cryogenic air separation plants. In particular, the potential hazard introduced by hydrocarbons 
or other contaminants that could be present in the ambient atmosphere is addressed. It is thought that this has 
been the prime cause of the majority of reboiler incidents that have been reported.  

This publication is based upon the experimental data, operating experience, and design practices of major 
producers and operators of air separation plants. It is recognized that legislation or regulation can impose more 
stringent requirements for plant design and operation. 

3 Definitions 

For the purpose of this publication, 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 
recommendations 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 Analytical plant derime 
Derime during which some flow rates and concentration of trace components are measured, allowing the total 
accumulation of these components to be calculated. 




