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PREFACE 
 

As part of a program of harmonization of industry standards, the Compressed Gas Association (CGA) has 
published CGA G-1.12, Mechanical Integrity of Generator Systems in Acetylene 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 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 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. 
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NOTE—Technical changes from the previous edition are underlined. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SECOND EDITION: 2023 

FIRST EDITION: 2021 
© 2023 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. 



CGA G-1.12—2023 COMPRESSED GAS ASSOCIATION, INC. PAGE iii 

Contents Page 

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

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

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

4  Generator system ........................................................................................................................................... 3 
4.1  Function ............................................................................................................................................... 3 
4.2  Component listing ................................................................................................................................ 4 
4.3  Boundaries .......................................................................................................................................... 4 
4.4  Component failure modes and action to take ...................................................................................... 4 

5  Records ........................................................................................................................................................ 11 

6  References ................................................................................................................................................... 12 
 
Figure 

Figure 1—Example of a wet acetylene generator system ..................................................................................... 3 
 
 
Tables 
 
Table 1—Calcium carbide fill cart potential failure mechanisms ........................................................................... 5 
Table 2—Fill cart, turnbin, and flowbin lifting devices potential failure mechanisms ............................................. 5 
Table 3—Generator feed hopper potential failure mechanism ............................................................................. 6 
Table 4—Calcium carbide feed system potential failure mechanisms .................................................................. 6 
Table 5—Generator vessel potential failure mechanisms ..................................................................................... 7 
Table 6—Water supply system potential failure mechanisms ............................................................................... 7 
Table 7—Generator operation control system potential failure mechanisms ........................................................ 8 
Table 8A—Mechanical relief system potential failure mechanisms ...................................................................... 9 
Table 8B—Water trap relief system potential failure mechanisms ...................................................................... 10 
Table 9—Agitator and grate potential failure mechanisms ................................................................................. 10 
Table 10—Generator lime discharge system potential failure mechanisms ....................................................... 10 
Table 11—Flash arrestor and check valve potential failure mechanisms ........................................................... 11 
Table 12—Nitrogen purge potential failure mechanisms .................................................................................... 11 
 
 
 



CGA G-1.12—2023 COMPRESSED GAS ASSOCIATION, INC. PAGE 1 

1 Introduction 

This publication has been developed to give guidance on mechanical integrity (MI) of acetylene generator 
systems. A mechanical integrity program is intended to ensure that equipment does not fail in a way that causes 
or enhances a catastrophic release of highly hazardous chemicals.  

Elements of a mechanical integrity program ensure that equipment is designed, manufactured, installed, 
operated, and maintained in a manner that results in safe and reliable performance. MI addresses the effects 
that equipment suffers in some form of material degradation and damage with an increasing likelihood of failure 
over the lifetime, sometimes described as aging, and actions taken to identify and mitigate these effects.  

The mechanical integrity of an acetylene generator system can be ensured:  

 by a documented program of procedures, training, inspections, and tests; and

 through preventive and predictive maintenance based upon good engineering practice, applicable codes,
standards, equipment specifications, and manufacturers' recommendations.

2 Purpose and Scope 

2.1 Purpose 

This publication is intended for designers, manufacturers, and operators within the acetylene industry. Its purpose 
is to give guidance on development of mechanical integrity programs for acetylene generators. The user of this 
publication should review the model mechanical integrity plan and create a site-specific mechanical integrity plan. 

2.2 Scope 

This publication gives guidance on the mechanical integrity of acetylene generator systems using calcium carbide 
added to water, known as wet generation. This guideline is limited to vessels and systems with a maximum 
operating pressure of 15 psi (1 bar). 

This publication includes the following elements of an MI program: 

• identification of equipment and systems that are part of an MI program including criteria of selection based
on credible failure mechanism and consequence;

• minimum maintenance recommendations for the MI covered equipment and systems;

• minimum inspection and testing recommendations for the MI covered equipment and systems; and

• industry acceptable inspection/testing deficiencies of MI covered equipment and systems.

This publication identifies potential failure scenarios for acetylene generator components. The failure scenario 
shall be a credible one that does not depend on multiple abnormal conditions taking place at one time. The 
scenario also does not depend on the failure of a safety protection device such as a pressure relief device. 

The publication identifies the consequences of each failure scenario: 

 If the component failure leads to an uncontrolled release of a hazardous material, the consequence of the
failure is considered a loss of containment. In this publication, the main hazardous material is acetylene.
Calcium carbide release is potentially hazardous as, if exposed to water, it will create acetylene carbide lime
(also known as calcium hydroxide or lime slurry) is potentially hazardous because the lime water is normally
saturated with acetylene and can release acetylene if the temperature rises.  Loss of containment can lead
to a fire, explosion, environmental impact, or personnel hazard. In this case, the consequence of the
component failure is considered a mechanical integrity event. For these consequences, this publication lists
the following recommended practices: inspection method, minimum recommended frequency of inspection,
and the acceptance criteria for the inspection;


