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Preface 

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of 
ISA-TR12.13.03. 

This document has been prepared as part of the service of ISA toward 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 

Johnny Company A 
 
The following people served as members of ISA Committee SP12: 

NAME COMPANY 

John Company B 
 
This standard was approved for publication by the ISA Standards and Practices Board on 
____________________. 

NAME COMPANY 

Jon Company C 
 
[INSERT COMMITTEE/SUBCOMMITTEE/S&P BOARD ROSTERS HERE] 
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Foreword 

The primary reasons for development of this recommended practice is to support the existing allowance 
for combustible gas detectors as a method of protection as recognized within ANSI/NFPA 70, National 
Electrical Code (NEC), Articles 500 and 505.  Combustible gas detectors as a method of protection have 
been applied for many years within the American Petroleum Institute (ref. API 14C, 500 and 505) and the 
Canadian Electrical Code C22.1 (CEC). 
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Introduction 

Flammable gas detection apparatus may be used whenever there is the possibility of a hazard to life or 
property caused by the accumulation of a flammable gas-air mixture. Such apparatus can provide a 
means of reducing the hazard by detecting the presence of the flammable gas and issuing suitable 
audible or visual warnings. Gas detectors may also be used to initiate specific precautions (for example 
plant shutdown, evacuation, and operation of fire extinguishing procedures). 

Apparatus may be used to monitor a gas atmosphere below the lower flammable limit in circumstances 
where accumulation of gas may result in a concentration of the gas/air mixture to potentially explosive 
levels. 

Performance requirements for gas detecting apparatus are set out in ANSI/ISA-12.13.01-2003 (IEC 
61779-1 to 5 Mod). 
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1 General 

1.1 Scope 

1.1.1 ISA-TR12.13.03 gives guidance on the use of combustible gas detection as a method of 
protection for equipment necessary to be placed within hazardous (classified) locations without adequate 
certification markings for the location.  A prerequisite for applying this method of protection for equipment 
in hazardous (classified) locations is combustible gas detection equipment conformance to  
ANSI/ISA-12.13.01-2003 (IEC 61779-1 to 5 Mod).  The recommended practice is a compilation of 
practical knowledge to assist the user, and applies to apparatus, instruments and systems that indicate 
the presence of a flammable or potentially explosive mixture of gas or vapor with air by using an electrical 
signal from a gas sensor to produce a meter reading, to activate an audible and visual pre-set alarm or 
other device, or any combination of these.  This method of protection applies to normal use or operation. 
Maintenance requires deenergized equipment or localized monitoring for flammable gases. 

NOTE — When in classified areas, the apparatus should be so installed and used that it is not capable of itself igniting a flammable 
gas-air mixture.  It should therefore comply with the requirements of ANSI/NFPA 70, Articles 500-505. 

For the purpose of this document flammable gases shall include flammable vapors. 

1.1.2 This document applies only to group II (non-mining) apparatus intended for use in industrial and 
commercial safety applications, involving areas classified in accordance with ANSI/NFPA 70, Articles 
500-505. 

For the purpose of this document, apparatus includes 

a) fixed apparatus; 

b) portable apparatus; 

c) transportable apparatus. 

1.1.3 This document is not intended to cover the following: 

a) open path gas detection apparatus; 

b) apparatus intended only for the detection of non-flammable toxic gases; 

c) apparatus of laboratory or scientific type intended only for analysis or measurement purposes; 

d) apparatus intended for mining applications; 

e) apparatus intended for applications in explosives processing and manufacture; 

f) apparatus intended only for process control applications; 

g) apparatus intended for the detection of a potentially flammable atmosphere resulting from dust or mist 
in air. 
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1.2 Normative references 

The following normative documents contain provisions which, through reference in this text, constitute 
provisions of this document. For dated references, subsequent amendments to, or revisions of, any of 
these publications do not apply.  However, parties to agreements based on this document are 
encouraged to investigate the possibility of applying the most recent editions of the normative documents 
indicated below.  For undated references, the latest edition of the normative document referred to applies.  
Members of IEC and ISO maintain registers of currently valid International Standards.  ANSI maintains 
registers of currently valid US National Standards. 

ANSI/ISA-60079-0 (12.00.01)-2005: Electrical apparatus for Use in Class I, Zones 0, 1 & 2 Hazardous 
(Classified) Locations: General Requirements 

ANSI/ISA-TR12.24.01-1998 (IEC 60079-10 Mod): Recommended Practice for Classification of Locations 
for Electrical Installations Classified as Class I, Zone 0, Zone 1, or Zone 2 

IEC 60079-19:1993, Electrical apparatus for explosive gas atmospheres - Part 19: Repair and overhaul 
for apparatus used in explosive atmospheres (other than mines or explosives) 

NFPA 497-1997, Recommended Practice for the Classification of Flammable Liquids, Gases, Vapors and 
of Hazardous (Classified) Locations for Electrical Installations in Chemical Process Areas. 

ANSI/ISA-12.13.01-2003 (IEC 61779-1 to 5 Mod): Electrical apparatus for the detection and 
measurement of flammable gases 

ANSI/ISA-RP12.13.02-2003 (IEC 61779-6 Mod): Installation, Operation, and Maintenance of Combustible 
Gas Detection Instruments 

2 Definitions 

For the purpose of this document, the following definitions apply. 

2.1 catalytic sensor: 
sensor, the operation of which depends upon the oxidation of gases on an electrically heated catalytic 
element. 

2.2 clean air: 
air that is free of flammable gases and interfering or contaminating substances. 

2.3 continuous duty apparatus: 
apparatus that is powered for long periods of time, but may have continuous or intermittent sensing. 

2.4 continuous sensing: 
mode of operation in which power is applied continuously to the sensing element and readings are taken 
continuously. 

2.5 diffusion apparatus: 
apparatus in which the transfer of gas from the atmosphere to the gas sensing element takes place by 
random molecular movement, i.e., under conditions in which there is no aspirated flow. 

2.6 explosion protected apparatus: 
apparatus incorporating a type of protection listed in ANSI/ISA-60079-0. 
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2.7 explosive gas atmosphere: 
mixture with air, under normal atmospheric conditions, of flammable material in the form of gas or vapor, 
in which, after ignition, combustion spreads throughout the unconsumed mixture. 

NOTE 1 — This definition specifically excludes dusts and fibers in suspension air. Mists are not covered by this standard. 

NOTE 2 — Although a mixture that has a concentration above the upper explosive limit (2.15) is not an explosive atmosphere, in 
certain cases for area classification purposes, it is advisable to consider it as an explosive gas atmosphere. 

NOTE 3 — Normal atmospheric conditions include variations above and below reference levels of 101.3kPa and 20 C provided the 
variations have a negligible effect on the explosive properties of the flammable materials. 

2.8 explosive range: 
range of gas or vapor mixtures with air between the explosive (flammable) limits. 

2.9 fixed apparatus: 
apparatus which is intended to have all its parts permanently installed. 

2.10 flashpoint: 
lowest liquid temperature at which, under certain standardized conditions, a liquid gives off vapors in a 
quantity such as to be capable of forming an ignitable vapor/air mixture. 

2.11 group II apparatus: 
electrical apparatus for places with a potentially explosive atmosphere, other than mines susceptible to 
firedamp. 

2.12 lower flammable limit (LFL): 
volume ratio of flammable gas or vapor in air below which an explosive gas atmosphere does not form, 
expressed as a percentage (see Annex A). 

NOTE  This is also known as lower explosive limit (LEL). 

2.13 portable apparatus: 
spot reading or continuous duty apparatus that has been designed to be readily carried from place to 
place and to be used while it is being carried. Portable apparatus is battery operated and includes, but is 
not limited to. 

a) hand-held apparatus, typically less than 1 kg, suitable for single-handed operation; 

b) personal monitors, similar in size and mass to the hand-held apparatus, that are continuously 
operating (but not necessarily continuously sensing) while they are attached to the user; and 

c) larger apparatus up to 5 kg that can be operated by the user while it is suspended by hand, by a 
shoulder strap or by a carrying harness; it may or may not have a hand directed probe 

2.14 source of release: 
point or location from which a flammable gas, vapor or liquid may be released into the atmosphere such 
that an explosive gas atmosphere could be formed. [IEV 426-03-06, modified]. 

2.15 upper flammable limit (UFL): 
volume ratio of flammable gas or vapor in air above which an explosive gas atmosphere does not form, 
expressed as a percentage (see Annex A). 

NOTE  This is also known as upper explosive limit (UEL). 
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2.16 ventilation: 
movements of air and replacement with fresh air due to the effects of wind, temperature gradients or 
artificial means (for example fans or extractors). 

2.17 failsafe: 
circuitry of a system so designed such that the electrical failure of a component which is critical will result 
in de-energizing the equipment of which it is a part. 

3 Live Equipment Maintenance 

3.1 General 

Portable gas detection equipment used for an equipment protection means must be suitably marked for 
use in the hazardous (classified) location.  The gas detection equipment should be listed or labeled by a 
nationally recognized testing laboratory (NRTL) in accordance with ANSI/ISA-12.13.01-2003, 
Performance Requirements for Combustible Gas Detectors. 

3.2 Gas Free Work Permit 

The gas detection method of protection must be applied in accordance with the documented 
management work process (known as the gas free work permit).  Electrical equipment that uses an 
acceptable method of protection that must be temporarily bypassed for maintenance or trouble-shooting 
may be operated in a hazardous location with a method of protection bypassed while the gas detection 
method of protection is being used.  In addition, any portable electronic product not suitable for the 
hazardous (classified) location may be operated while the gas detection method of protection is being 
used.  As a minimum, this should incorporate the following: 
 
a) A measurement to confirm the absence of an ignitable concentration of any flammable gas 

b) Sampling to confirm the continued absence of a flammable gas or vapor 

c) Contingency plans for emergencies 

Annex A provides an example of a Gas Free Work Permit process that incorporates these requirements 
and restrictions. A similar concept may also be applied to areas with combustible dusts or ignitable fibers 
although extensive analysis is not required. Visual analysis is usually sufficient. 

4 Fixed Installation 

ANSI/NFPA 70, The National Electrical Code (NEC), includes provision for the use of gas detection as a 
method of protection of electrical equipment that requires installation in a hazardous (classified) location 
for which the equipment is not suitability listed or labeled. 

Article 500.7 

Electrical equipment suitable for unclassified locations can be permitted to be installed in a Class I, 
Division 2 or Class I, Zone 2 hazardous (classified) locations.  Electrical equipment suitable for Class I, 
Division 2 or Class I, Zone 2 hazardous (classified) locations can be permitted to be installed in a Class I, 
Division 1 or Class I, Zone 1 hazardous (classified) locations.  In both cases the location must be 
continuously monitored by a stationary type, non-open path, permanently mounted combustible gas 
detector that is listed or labeled to meet the requirements of ANSI/ISA-12.13.01-2003 (IEC 61779-1 to 5 
Mod), Performance Requirements for Combustible Gas Detectors.  
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Article 505.? 

Clauses 4.1 – 4.4 provide general recommended practices for applying gas detection as a method of 
protection of electrical equipment pertinent to NEC Articles 500.7 and 505.?. 

4.1 General 

For fixed installations the use of gas detection as a method of protection should be applied only when no 
other suitable option is available for equipment area classification. 

A containment system should provide primary protection from small liquid leaks that cannot be detected 
by the safety devices on a process component. Primary protection from small gas leaks that occur in an 
inadequately ventilated area and cannot be detected by component sensing devices should be provided 
by a combustible gas detection system. 

Ignition of a combustible gas requires that the concentration of the gas mixed with air (oxygen) reaches 
the lower explosive limit (LEL). The safety system is designed to minimize the amount of hydrocarbon 
released by shutting off the hydrocarbon source on detecting an abnormal condition. Another method for 
preventing a combustible mixture is to provide a volume of air sufficient to maintain the hydrocarbon 
concentration below the LEL. To prevent the accumulation of combustible mixtures, process areas should 
be as open as practicable to allow the free movement of air. Enclosed areas containing hydrocarbon 
handling or fueled equipment should have adequate ventilation so that the gases or vapors will dissipate 
before reaching the LEL. If adequate ventilation is not provided for enclosed areas, a combustible gas 
detector (ASH) should be installed to initiate a signal at a preset concentration below the LEL to shut off 
the hydrocarbon source. 

4.2 Criteria for use 

The criteria for use of combustible gas detection equipment as a method of protection is the following: 

a) The gas detectors are of a stationary type, permanently mounted; non-open path; portable gas 
detectors will not satisfy this requirement; 

b) The gas detection equipment is of a type approved or listed by a nationally recognized testing 
laboratory (NRTL). It is recommended that equipment meet ANSI/ISA-12.13.01, Performance 
Requirements for Combustible Gas Detectors; 

c) An adequate number of sensors is installed to ensure the sensing of flammable gas or vapor in the 
building (or similar area) in all areas where such gas might accumulate;  

d) Sensing a gas concentration of 20 percent LFL (or less) should activate a local alarm (audible or 
visual, or both, as most appropriate for the location); 

Note: It may be desirable to initiate remedial action at this level to avoid reaching the 40 percent LFL level, which requires power 
disconnection as detailed in (e). 

e) Sensing a gas concentration of 40 percent LFL (maximum) or a gas detector system malfunction 
should both activate an alarm (audible or visual, or both, as most appropriate for the area) and initiate 
automatic disconnection of power from all electrical devices in the area that are not suitable for 
Division 2 (Zone 2). The power disconnecting device(s) should be suitable for Class I, Division 1 if 
located inside the building (or similar area); if the disconnecting device(s) is located outside the 
building (or similar area), it should be suitable for the area in which it is located. Redundant or 
duplicate components (such as sensors) may be installed to avoid disconnecting electrical power 
when single component malfunctions are indicated. When automatic shutdown could introduce 
additional or increased hazard, this technique of area classification reduction should not be used; 
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NOTE  In the case of sensing 40 percent LFL or a gas detection system malfunction, corrective action to reduce the gas 
concentration should be initiated immediately. 

f) The gas detector calibration should be checked and adjusted as necessary in accordance with the 
manufacturer’s recommendations, but at least once every three months. Calibration should be 
performed by actual exposure of the sensor to a known mixture (nominal 50 percent LFL 
recommended) of diluent and methane or other gas anticipated, in accordance with the 
manufacturer’s recommendations; 

g) User-provided systems bypassing the disconnecting or other “corrective action” devices (but not 
audible or visual alarm devices) to allow calibration and maintenance are permitted, provided the 
bypass system is utilized only during calibration or maintenance operations, and only while the area is 
manned by personnel who are qualified to take corrective action should there be a malfunction in 
process, storage, transfer, or similar equipment that potentially might release flammable gas or vapor 
into the area. Any systems in the bypass mode must be made continuously obvious (audibly or 
visually) to facility personnel; and  

h) the building (or similar area) contains no electrically heated parts or components (not enclosed in 
explosionproof enclosures) that may operate at a temperature equal to or above 80 percent of the 
ignition temperature (expressed in degrees C) of the gas or vapor involved unless the component has 
been verified by a nationally recognized testing laboratory (NRTL) to operate below the ignition 
temperature of the gas or vapor. 

NOTE : Electrically heated parts and components could remain at or above the ignition temperature for some time after de-
energization. 

4.3 Installation 

For guidance on placement of gas detection sensors, reference ANSI/ISA-RP12.13.02, Clause 6. 

The installation of combustible gas detection equipment can be a basis for the following:  

a) An inadequately ventilated area containing equipment that could release flammable gas or vapor can 
be designated as Division 2 (Zone 2). 

NOTE  If an area contains equipment that may release flammable gases or vapors within the area during normal operations, gas 
detectors are not a feasible alternative unless some degree of ventilation is provided since frequent alarms or equipment 
shutdowns, or both, are likely to occur. 

b) The interior of a building (or similar area) that does not contain a source of flammable gas or vapor 
can be considered unclassified, even though a door or similar pierced portion or all of the outside of 
the building is located in a Division 2 (Zone 2) area, provided the building is of a type construction that 
is essentially vaportight; that is, the building will not allow the entry of significant quantities of outside 
atmospheric pressure gas or vapor. Buildings made of fiberglass (molded fiberglass or fiberglass 
sprayed over wood) or seal welded steel plate normally are used to meet this criteria, but other 
construction methods may be equally satisfactory. Penetrations should be minimized—normally 
limited to a personnel entry door(s), electrical cable entries, air conditioning unit(s), and the like. The 
buildings should contain no windows that can be opened, and the personnel entry door(s) should be 
provided with adequate gaskets or weather stripping. Openings for air conditioning units and windows 
should be adequately caulked or otherwise made vaportight. Air conditioning equipment must not 
introduce outside air into the building. Entries for cables and other services should be made in a 
vaportight manner. 
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4.4 Maintenance Requirements 

The gas detectors should be installed, operated, and maintained in accordance with ANSI/ISA-
RP12.13.02-2003 (IEC 61779-6 Mod), Installation Operation and Maintenance of Combustible Gas 
Detection Instruments.  The detector shall be calibrated according to the manufacturer’s instructions at 
least annually for the gas or gases that are the basis for the classification. 
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Annex A 

{Need Gas Free Work Permit} 
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