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General Notes 

This is the common ISA and FM standard for Performance Requirements for Open Path Combustible Gas 
Detectors.  It is the first edition of ANSI/ISA-12.13.04 and the first edition of ANSI/FM 6325.  

ANSI/ISA-12.13.04 and ANSI/FM 6325 contain identical requirements and identical publication dates. The 
presentation and format of the standards material may differ between the two published standards. 

This common standard was prepared by ISA and FM Approvals. 

Effective Date 

The effective date for ISA and FM Approvals is the date of publication. 
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Preface (ISA) 

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of 
ANSI/ISA-12.13.04. 

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 ADHERES TO THE POLICY OF THE AMERICAN NATIONAL STANDARDS 
INSTITUTE WITH REGARD TO PATENTS. IF ISA IS INFORMED OF AN EXISTING PATENT THAT IS 
REQUIRED FOR USE OF THE DOCUMENT, IT WILL REQUIRE THE OWNER OF THE PATENT TO 
EITHER GRANT A ROYALTY-FREE LICENSE FOR USE OF THE PATENT BY USERS COMPLYING 
WITH THE DOCUMENT OR A LICENSE ON REASONABLE TERMS AND CONDITIONS THAT ARE 
FREE FROM UNFAIR DISCRIMINATION.  

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS DOCUMENT, THE USER IS 
CAUTIONED THAT IMPLEMENTATION OF THE DOCUMENT MAY REQUIRE USE OF TECHNIQUES, 
PROCESSES, OR MATERIALS COVERED BY PATENT RIGHTS. ISA TAKES NO POSITION ON THE 
EXISTENCE OR VALIDITY OF ANY PATENT RIGHTS THAT MAY BE INVOLVED IN IMPLEMENTING 
THE DOCUMENT. ISA IS NOT RESPONSIBLE FOR IDENTIFYING ALL PATENTS THAT MAY 
REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE DOCUMENT OR FOR INVESTIGATING 
THE VALIDITY OR SCOPE OF ANY PATENTS BROUGHT TO ITS ATTENTION. THE USER SHOULD 
CAREFULLY INVESTIGATE RELEVANT PATENTS BEFORE USING THE DOCUMENT FOR THE 
USER’S INTENDED APPLICATION. 

HOWEVER, ISA ASKS 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. 

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 
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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: 

NAME COMPANY 

J. Miller, Chair Detector Electronics Corporation 
P. Byrne, Co-Chair FM Approvals 
M. Coppler, Managing Director Ametek Inc. 
S. Baliga General Monitors 
J. Berthold Senscient Ltd. 
D. Bishop David N Bishop Consultant 
C. Brown Enmet Corporation 
S. Bruce Delphian Corporation 
S. Czaniecki Intrinsic Safety Concepts Inc. 
G. Garcha GE Energy 
K. Hedrick MSHA Approval and Certification Center 
B. Holcom RKI Instruments 
S. Leverington Bently 
D. Mills Underwriters Laboratories Inc. 
R. Nunamaker Sensidyne 
L. Owen Dooley Tackaberry Inc. 
M. Phadke Bayer India Ltd. 
R. Poling Armstrong World Industries 
P. Sallaway Consultant 
M. Schaeffer Control Instruments Corporation 
P. Schimmoeller CSA International 
R. Seitz Artech Engineering 
A. Skinner Crowcon Gas Detection 
K. Thompson MSA Company 
D. Wechsler Dow Chemical Company 
C. Yong Shell Exploration and Production Company 
 
The following people served as members of ISA Committee SP12: 

NAME COMPANY 

T. Schnaare, Chair Rosemount Inc. 
W. Lawrence, Vice Chair FM Approvals 
M. Coppler, Managing Director Ametek Inc. 
N. Abbatiello Optimation Technology 
D. Ankele Underwriters Laboratories Inc. 
A. Ballard Crouse Hinds Division of Cooper Industries 
D. Bishop David N Bishop Consultant 
H. Bockle R. Stahl Inc. 
K. Boegli Phoenix Contact Inc. 
D. Burns Shell Exploration & Production Company 
R. Buschart Cable Tray Institute 
R. Cardinal Bently Nevada LLC 
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C. Casso Nabors Industries 
J. Cospolich Waldemar S Nelson & Company Inc. 
S. Czaniecki Intrinsic Safety Concepts Inc. 
J. Dolphin PSC Solutions 
T. Dubaniewicz NIOSH 
U. Dugar Mobil Chemical Company 
A. Engler Det Norske Veritas DNV 
W. Fiske Intertek Testing Services 
G. Garcha GE Energy 
D. Hohenstein Pepperl + Fuchs Inc. 
D. Jagger Bifold-Fluid Power 
P. Jonscher Adalet PLM 
F. Kent Honeywell Inc. 
J. Kovscek Industrial Scientific Corporation 
J. Kuczka Killark 
B. Larson Turck Inc. 
E. Massey Rockwell Automation 
J. Miller Detector Electronics Corporation 
A. Mobley 3M Company 
S. Nguyen Siemens Milltronics Ltd. 
A. Page MSHA Approval & Certification Center 
P. Schimmoeller CSA International 
R. Seitz Artech Engineering 
D. Wechsler Dow Chemical Company 
R. Wigg E-x Solutions International Pty. Ltd. 
 
This standard was approved for publication by the ISA Standards and Practices Board on  
1 March 2007. 

NAME COMPANY 

T. McAvinew, Vice President Jacobs Engineering Group 
M. Coppler Ametek Inc. 
B. Dumortier Schneider Electric 
D. Dunn Aramco Services Company 
W. Holland Consultant 
E. Icayan ACES Inc. 
J. Jamison Husky Energy Inc. 
K. Lindner Endress + Hauser Process Solutions AG 
V. Maggioli Feltronics Corporation 
A. McCauley Chagrin Valley Controls Inc. 
G. McFarland Emerson Process Mgmt. Power & Water Solutions 
R. Reimer Rockwell Automation 
N. Sands E I du Pont 
H. Sasajima Yamatake Corporation 
T. Schnaare Rosemount Inc. 
J. Tatera Tatera & Associates Inc. 
I. Verhappen MTL Instrument Group 
R. Webb Robert C Webb PE 
W. Weidman Worley Parsons 
J. Weiss Applied Control Solutions LLC 
M. Widmeyer Consultant 
M. Zielinski Emerson Process Management 
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1 Scope 

1.1  This standard provides minimum requirements for fixed and transportable open path gas detection 
apparatus. 

1.2  This standard specifies the construction, performance and testing of open path (line-of-sight) gas 
monitors that sense the presence of combustible gas or vapor concentrations in air. 

1.3  For apparatus used for sensing the presence of multiple gases, this document applies only to the 
portion sensing the flammable gas or vapor. Sensing of toxic gases is outside the scope of this document. 

1.4  This standard addresses combustible gas monitors intended to provide a broad indication or alarm, 
the purpose of which is to give warning of possible presence of a potential flammable concentration of 
gas or vapor.  

1.5  Conformance to this standard does not imply suitability for gas monitoring or monitoring apparatus of 
the laboratory or scientific type used for analysis or measurement, apparatus used for process control 
and process monitoring purposes, or apparatus used for residential purposes.  

1.6  This standard specifies the requirements for gas detection apparatus that are intended to monitor 
gases or vapors in ambient air by measuring the spectral absorption by the gases or vapors over an 
extended optical path. The units of measurement and range of the gas detection apparatus are a 
mathematical integral of the gas concentration along the optical path. The units of measurement are 
expressed as full concentration of the lower flammable limit (100%LFL or 1LFL) multiplied by the 
distance, in meters, at that concentration (e.g. LFL·meter, %LFL(Avg)).  

1.7  This standard only specifies the requirements for instrument applications where calibration is 
performed using either the gas to be monitored or another gas for which response conversion data 
appears in the instruction manual. 

2 Definitions 

For purposes of this standard, the following terms apply: 

2.1  alarm:  
an audible, visual or physical presentation designed to alert the apparatus user that a specific 
measurement level has been reached or exceeded. 

2.1.1  alarm set point:  
a fixed or adjustable setting of the system that is intended to pre-set the value of integral concentration at 
which the apparatus will automatically initiate an indication, alarm, or other output function for the 
selected gas concentration level(s) at which an indication, alarm, or other output function is initiated. 

2.1.2  alarm signal:  
an audible, visual, electronic or other signal generated by the apparatus when an integral concentration of 
gas in excess of a preset value is detected. 

2.1.3  latching alarm:  
an alarm which, once activated, requires a deliberate action to deactivate it. 

2.2  alarm only apparatus:  
an apparatus having an alarm but not having a meter or other indicating device that would allow 
measurement of the deviations permitted by the requirements of this standard. 
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