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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 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. 

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 08-094 
Atmospheric Gases and Equipment Committee 

FIRST EDITION: 2014 
© 2014 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 infor-
mation 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. 



CGA P-64—2014 COMPRESSED GAS ASSOCIATION, INC. PAGE iii  
 

Contents Page 

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

2  Scope ............................................................................................................................................................. 1 

3  Definitions ....................................................................................................................................................... 2 

4  Building siting study methodologies ............................................................................................................... 4 
4.1  General information ............................................................................................................................. 4 
4.2  Introduction to consequence-based analysis ...................................................................................... 4 
4.3  Introduction to risk-based analysis ...................................................................................................... 5 
4.4  Introduction to overpressure concepts ................................................................................................ 5 
4.5  Portable versus permanent buildings .................................................................................................. 6 

5  Selection of buildings for consideration in the building siting study ................................................................ 6 
5.1  Preliminary considerations .................................................................................................................. 6 
5.2  Buildings that should be included in a building siting study ................................................................. 6 
5.3  Buildings that may be excluded from a building siting study ............................................................... 7 

6  Selection of scenarios for consideration in the building siting study .............................................................. 7 
6.1  Introduction to scenarios ..................................................................................................................... 7 
6.2  Vapor cloud explosion ......................................................................................................................... 8 
6.3  Process deviations .............................................................................................................................. 9 
6.4  Pressure vessel mechanical failure ................................................................................................... 10 
6.5  Exposure from neighboring facilities.................................................................................................. 12 

7  Determining the consequences of included scenarios ................................................................................. 12 
7.1  Decision on the type of analysis ........................................................................................................ 12 
7.2  Simplified approach for locating portable buildings ........................................................................... 13 
7.3  Consequence-based methodology .................................................................................................... 13 
7.4  Risk-based methodology ................................................................................................................... 15 

8  Documentation and revalidation of building siting study .............................................................................. 19 
8.1  Documentation .................................................................................................................................. 19 
8.2  Revalidation ....................................................................................................................................... 19 
8.3  Management of change ..................................................................................................................... 19 

9  References ................................................................................................................................................... 19 

10  Additional references .................................................................................................................................... 22 
 
Figure 
 
Figure 1—Pressure wave illustration .................................................................................................................... 5 
 
Appendices 
 
Appendix A—Occupant vulnerability probabilities ............................................................................................... 23 
Appendix B—Overpressure versus distance curves for vapor cloud explosions ................................................ 25 
Appendix C—Gamma factors for various materials in ASU and HYCO plants ................................................... 26 
Appendix D—Pressure volume energy ............................................................................................................... 28 
Appendix E—Worked example for a HYCO plant ............................................................................................... 30 
 
Appendices Figures 
 
Figure A-1—Probability of occupant vulnerability in psi ...................................................................................... 23 
Figure A-2—Probability of occupant vulnerability in mbar .................................................................................. 24 
Figure B-1—Side-on overpressure versus distance for hydrogen using multi-energy correlation 

at explosion strength = 5 ................................................................................................................ 25 



PAGE iv COMPRESSED GAS ASSOCIATION, INC. CGA P-64—2014 

Figure B-2—Side-on overpressure versus distance for hydrogen using multi-energy correlation 
at explosion strength = 7 ................................................................................................................ 25 

Figure C-1—Gamma factors for typical industrial gas materials at +70° F, +1500° F, and –200° F ................... 26 
Figure C-2—Gamma factors for typical industrial gas materials at – 123° C, +21° C, and +827° C................... 27 
Figure D-1—Overpressure versus P • V / (Gamma-1) factor for gases in psi and ft3 ......................................... 28 
Figure D-2—Overpressure versus P • V / (Gamma-1) factor for gases in bar and m3 ........................................ 28 
Figure D-3—Overpressure versus P • V / (Gamma-1) factor for 50% liquid full steam vessel  in psi and ft3 ...... 29 
Figure D-4—Overpressure versus P • V / (Gamma-1) factor for 50% liquid full steam vessel  in bar and m3 .... 29 
Figure E-1—HYCO plot example ........................................................................................................................ 30 
Figure F-1—ASU plot example ........................................................................................................................... 37 
Figure G-1—Risk assessment methodology flowchart ....................................................................................... 42 
 
Appendices Tables 
 
Table E-1—HYCO consequence-based analysis worked example .................................................................... 32 
Table E-2—HYCO risk-based analysis worked example .................................................................................... 35 
Table F-1—ASU risk-based analysis worked example ....................................................................................... 39 
 
 
 



CGA P-64—2014 COMPRESSED GAS ASSOCIATION, INC. PAGE 1 

1 Introduction 

Incidents have shown the need for the chemical industry to consider the location of both permanent and porta-
ble occupied buildings on chemical production facility sites. The ignition of flammable vapor released into a 
congested process area or pressure energy released from process equipment failures can impact personnel 
located inside these buildings. Industry groups such as the American Petroleum Institute (API), the Center for 
Chemical Process Safety (CCPS), and the Chemical Industry Association (CIA) have developed guides to as-
sist these industry companies in the safe location and design of occupied buildings to improve the safety of 
workers. In some regions, assessing the risk to occupants in buildings within air separation unit (ASU) facilities 
is not specifically required by regulations.  

This publication is intended to provide guidance specific to the industrial gas industry for the determination of 
location and design of both permanent and portable on-site occupied buildings to address the risks in ASU and 
HYCO plants.  

The goal of this publication is to provide guidelines to:  

– protect the building occupants so the building does not place the occupants at greater risk than employees 
located outside; and 

– reduce the risk to employees not essential to the operation of the facility by locating such employees in a 
building that is either:  

– away from the process; or 

– reinforced and/or equipped to achieve comparable risk reduction to that achieved by distance alone.  

Risk management and process safety assessment are complex subjects. Technology for determining the loca-
tion of occupied facility buildings is still evolving. Some aspects of this technology require the application of 
technical judgement as well as proven scientific methodologies. It is the intention that this publication be used 
by qualified personnel. Qualified personnel are those who have sufficient training and experience in hazard 
identification and risk assessment.  

While this publication is intended to provide an overview of the processes and evaluations used to determine 
safe location of occupied buildings, it is not intended to be a strict, prescriptive requirement. As individual com-
pany processes, risk targets, facility layouts, and safety procedures vary, each facility should be evaluated indi-
vidually to ensure safe location of occupied buildings. 

2 Scope 

This publication addresses the risks to persons in occupied buildings within ASU and HYCO facility boundaries 
associated with pressure energy. Pressure energy can be generated from ignition of flammable material that 
has been released into congested or confined area and the sudden failure of pressure vessels. Section 6.4 
provides criteria for the exclusion of specific pressure vessel mechanical failures from consideration.  

This publication is intended to provide guidance on determining the risk to persons in:  

– new permanent or portable occupied buildings on ASU and HYCO facilities; 

– existing occupied buildings from a new ASU plant, HYCO plant, or major modification added to an existing 
facility;  

– an occupied building from a relocated ASU plant, HYCO plant; and 

– a relocated occupied building.  

It is also intended to provide guidance on how to address hazards from neighboring facilities during the design 
of new ASU and HYCO plants. The provisions of this publication are effective as soon as hazardous materials 
are introduced into the ASU or HYCO facility.  


