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Preface 

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of 
ANSI/ISA-TR12.13.02-1999 (R2013). 

This document has been prepared as part of the service of ISA towards a goal of uniformity in the field of 
instrumentation.  To be of real value, this document should not be static but should be subject to periodic 
review.  Toward this end, the Society welcomes all comments and criticisms and asks that they be 
addressed to the Secretary, Standards and Practices Board; ISA; 67 Alexander Drive; P. O. Box 12277; 
Research Triangle Park, NC  27709; Telephone (919) 549-8411; Fax (919) 549-8288; E-mail: 
standards@isa.org. 

The ISA Standards and Practices Department is aware of the growing need for attention to the metric 
system of units in general, and the International System of Units (SI) in particular, in the preparation of 
instrumentation standards.  The Department is further aware of the benefits to USA users of ISA 
standards of incorporating suitable references to the SI (and the metric system) in their business and 
professional dealings with other countries.  Toward this end, this Department will endeavor to introduce 
SI-acceptable metric units in all new and revised standards, recommended practices, and technical 
reports to the greatest extent possible.  Standard for Use of the International System of Units (SI): The 
Modern Metric System, published by the American Society for Testing & Materials as IEEE/ASTM SI 10-
97, and future revisions, will be the reference guide for definitions, symbols, abbreviations, and 
conversion factors. 

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and 
interests in the development of ISA standards, recommended practices, and technical reports.  
Participation in the ISA standards-making process by an individual in no way constitutes endorsement by 
the employer of that individual, of ISA, or of any of the standards, recommended practices, and technical 
reports that ISA develops. 

CAUTION — ISA DOES NOT TAKE ANY POSITION WITH RESPECT TO THE EXISTENCE OR 
VALIDITY OF ANY PATENT RIGHTS ASSERTED IN CONNECTION WITH THIS DOCUMENT, AND 
ISA DISCLAIMS LIABILITY FOR THE INFRINGEMENT OF ANY PATENT RESULTING FROM THE 
USE OF THIS DOCUMENT. USERS ARE ADVISED THAT DETERMINATION OF THE VALIDITY OF 
ANY PATENT RIGHTS, AND THE RISK OF INFRINGEMENT OF SUCH RIGHTS, IS ENTIRELY THEIR 
OWN RESPONSIBILITY.  

PURSUANT TO ISA’S PATENT POLICY, ONE OR MORE PATENT HOLDERS OR PATENT 
APPLICANTS MAY HAVE DISCLOSED PATENTS THAT COULD BE INFRINGED BY USE OF THIS 
DOCUMENT AND EXECUTED A LETTER OF ASSURANCE COMMITTING TO THE GRANTING OF A 
LICENSE ON A WORLDWIDE, NON-DISCRIMINATORY BASIS, WITH A FAIR AND REASONABLE 
ROYALTY RATE AND FAIR AND REASONABLE TERMS AND CONDITIONS.  FOR MORE 
INFORMATION ON SUCH DISCLOSURES AND LETTERS OF ASSURANCE, CONTACT ISA OR 
VISIT WWW.ISA.ORG/STANDARDSPATENTS. 

OTHER PATENTS OR PATENT CLAIMS MAY EXIST FOR WHICH A DISCLOSURE OR LETTER OF 
ASSURANCE HAS NOT BEEN RECEIVED. ISA IS NOT RESPONSIBLE FOR IDENTIFYING PATENTS 
OR PATENT APPLICATIONS FOR WHICH A LICENSE MAY BE REQUIRED, FOR CONDUCTING 
INQUIRIES INTO THE LEGAL VALIDITY OR SCOPE OF PATENTS, OR DETERMINING WHETHER 
ANY LICENSING TERMS OR CONDITIONS PROVIDED IN CONNECTION WITH SUBMISSION OF A 
LETTER OF ASSURANCE, IF ANY, OR IN ANY LICENSING AGREEMENTS ARE REASONABLE OR 
NON-DISCRIMINATORY. 

ISA REQUESTS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY PATENTS 
THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA STANDARDS AND 
PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER. 
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ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS, 
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE 
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN 
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND 
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE USER’S 
PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE APPLICABILITY OF 
ANY GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED SAFETY AND HEALTH 
PRACTICES BEFORE IMPLEMENTING THIS DOCUMENT. 

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE IMPACTED 
BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET ADDRESSED THE 
POTENTIAL ISSUES IN THIS VERSION. 

The following people served as members of ISA Subcommittee SP12.13 and approved ANSI/ISA-
TR12.13.02-1999 

NAME COMPANY 

M. Coppler, Chairman*  Ametek Inc. 
D. Bishop, Managing Director  Chevron Petroleum Technology Company 
W. Alexander  Mine Safety Appliances Company 
D. Ankele*  Underwriters Laboratories Inc. 
B. Apel  MSA Instrument 
R. Bierzynski  Scott Health & Safety 
E. Briesch*  Underwriters Laboratories Inc. 
C. Brown  Enmet Corporation 
S. Bruce  Delphian Corporation 
J. Cawley  U.S. Dept of the Interior 
J. Chilton  U.S. Bureau of Mines 
D. Chou  International Sensor Tech. 
C. Coache*  Factory Mutual Research Corporation 
S. Czaniecki  Intrinsic Safety Concepts Inc. 
L. Greenwalt  Marathon Oil Co. 
C. Groppetti*  Detector Electronics Corp. 
A. Guerrera  Sola Communications Inc. 
L. Hamman  U.S. Coast Guard 
K. Hedrick  U.S. Dept. of Labor 
C. Hendrickson  Northern Illinois Gas Co. 
B. Holcom  Gas Tech. Inc. 
K. Johnson  KWJ Engineering Inc. 
P. Kelly*  Underwriters Laboratories, Inc. 
R. Landman  Intl. Marine Products Inc. 
D. Li  Canadian Standards Assoc. 
R. Lyle  Motorola Inc. 
J. McCann  International Sensor Technologies 
R. Menot*  Factory Mutual Research Corp. 
J. Miller*  Detector Electronics Corp. 
R. Merritt  Edu-tech Industries 
R. Novack*  Ametek Inc. 
K. Patel  Scott Aviation 
R. Poling  EI du Pont 
D. Pongrance  General Monitors 
M. Schaeffer  Control Instruments Corporation 
W. Shao  Canadian Standards Association 
______ 
* One vote per company. 
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D. Styrcula* Underwriters Laboratories Inc.
J. Thomason OMNI Industrial Systems, Inc.
D. Wagner Industrial Scientific Corp.
R. Wanek Bacharach Inc.
D. Wechsler Union Carbide Corporation
R. Wek General Monitors
D. Wolsk Wolsk Alarms, Ltd.

The following members of ISA Committee SP12 approved ANSI/ISA-TR12.13.02-1999:

NAME COMPANY

F. McGowan, Chairman* Factory Mutual Research Corporation
D. Bishop, Managing Director* Chevron Petroleum Technology Company
N. Abbatiello* Eastman Kodak Company
D. Ankele* Underwriters Laboratories Inc.
B. Apel MSA Instrument
A. Ballard* Crouse-Hinds Company
G. Bentinck E. I. du Pont
K. Boegli Phoenix Contact Inc.
R. Brodin Fisher Controls International, Inc.
M. Buettner Ralston Purina Company
R. Buschart PC & E, Inc.
R. Cardinal Bently Nevada Corporation
C. Casso Schlumberger Oil Field Services
M. Coppler Ametek Inc.
J. Cospolich Waldemar S. Nelson & Company, Inc.
J. Costello Henkel Corp.
S. Czaniecki Intrinsic Safety Concepts Inc.
T. Dubaniewicz NIOSH
U. Dugar Mobil Chemical Company
A. Engler EGS Electrical Group
T. Feindel R. Stahl, Inc.
W. Fiske Intertek Testing Services
G. Garcha PCS Engineering
E. Geissler Bartec US Corp.
E. Henning Bailey-Fischer & Porter
D. Hohenstein Pepperl+Fuchs Inc.
D. Jagger* Hawke America
J. Kuczka Killark
B. Larson Turck Inc.
W. Lawrence* Factory Mutual Research Corp.
E. Magison* Honeywell, Inc.
R. Masek Bailey Controls Company
K. McManama* Underwriters Laboratories Inc.
I. McMurchie Petromarine of Texas
R. McNeal* Hawke America
A. Mobley* 3M Company
S. Nguyen Milltronics Ltd.
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* One vote per company.
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W. Shao Canadian Standards Assoc.
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FOREWORD 

Publication of this Technical Report that has been registered with ANSI has been approved by the 
Accredited Standards Developer ISA, 67 Alexander Drive, Research Triangle Park, NC 27709. This 
document is registered as a Technical Report according to the Procedures for the Registration of 
Technical Reports with ANSI. This document is not an American National Standard and the material 
contained herein is not normative in nature. Comments on the content of this document should be sent to 
the Secretary, Standards and Practices Board; ISA; 67 Alexander Drive; P. O. Box 12277; Research 
Triangle Park, NC 27709. 

As a service to industry, the accompanying document, Bureau of Mines Bulletin 680 - Investigation of Fire 
and Explosion Accidents in the Chemical, Mining, and Fuel-Related Industries - A Manual, by Kuchta, 
1985, is hereby reprinted in its entirety. 

This compendium, formerly available from the U.S. Bureau of Mines, contains information essential to an 
understanding of detection, measurement, and handling of flammable gases and vapors. 

For further information, refer to ANSI/ISA-TR12.13.01.  

ABSTRACT 

This technical report includes theoretical and practical work carried out and collected by the U.S. Bureau 
of Mines relating to ignitability, flammability and physicochemical properties of flammable gas mixtures, 
liquids, and solids. While emphasis of this document is on investigation of fires and explosions,  
a significant amount of theoretical & practical data related to flammability limits, under varying conditions 
of proportion, temperature and pressure is included.  

KEY WORDS 

Fire 

Explosion 

Flammability limits 

Flammable 

Combustible 

LEL, UEL 

LFL, UFL 

Gas 
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Appendix I

The following document, Investigation of Fire and Explosion Accidents in the Chemical, Mining, 
and Fuel-Related Industries - A Manual by Kuchta, is reprinted in its entirety by permission of the 
publisher, the Bureau of Mines, U.S. Department of the Interior.
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