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 Preface

This preface is included for informational purposes and is not part of ISA-TR12.2.

This technical report has been prepared as part of the service of ISA, the international society for 
measurement and control, 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, International Society for Measurement and Control, 
67 Alexander Drive, P. O. Box 12277, Research Triangle Park, NC  27709, Telephone (919) 990-
9227, 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, recommended practices, and technical reports.  The 
Department is further aware of the benefits to U.S.A. 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 to the greatest extent possible.  The Metric Practice 
Guide, which has been published by the Institute of Electrical and Electronics Engineers as 
ANSI/IEEE Std. 268-1992, 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 documents.  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.

The information contained in the preface, footnotes, and appendices is included for information 
only and is not a part of the standard.

The SP12.2 committee wishes to give special recognition to Mr. Brad Larson for his outstanding 
contribution to the development of this document.
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1   Introduction

When electrical equipment is used in locations where fire or explosion hazards may exist due to 
flammable gases or vapors, flammable liquids, combustible dust, or ignitible fibers or flyings, the 
National Electrical Code (NEC)®, NFPA 70, requires special precautions to be taken in 
equipment construction and installation to ensure safe performance.  There are several 
protection techniques in common use, each of which has its own set of advantages and 
disadvantages.

2   The intrinsic safety protection technique

For low-power applications in Division 1 hazardous (classified) locations, the safest and most 
easily implemented protection technique is intrinsic safety.  Intrinsic safety is the use of 
equipment and wiring that is incapable of releasing sufficient electrical or thermal energy under 
normal or abnormal conditions to cause ignition of a specific hazardous atmospheric mixture in 
its most easily ignited concentration.  This is achieved by limiting the energy available to, and 
stored or generated by, the electrical equipment in the hazardous (classified) location to a level 
below that which can ignite the hazardous atmosphere.

3   Intrinsically safe systems

Article 504 of the NEC®  defines an intrinsically safe system as "an assembly of interconnected 
intrinsically safe apparatus, associated apparatus, and interconnecting cables in which those 
parts of the system that may be used in hazardous (classified) locations are intrinsically safe 
circuits."  Intrinsically safe apparatus is defined in Article 504 as electrical equipment "in which all 
the circuits are intrinsically safe."  A common example of an intrinsically safe apparatus is a 
4-20 mA process transmitter that has been specially designed to be intrinsically safe.

Unless completely self-contained, as is the case with some battery-operated devices, intrinsically 
safe apparatus must be connected to associated apparatus.  Associated apparatus is defined in 
Article 504 as "apparatus in which the circuits are not necessarily intrinsically safe themselves, 
but that affect the energy in the intrinsically safe circuits and are relied upon to maintain intrinsic 
safety."  Associated apparatus must be installed in a location not classified as hazardous unless 
it has an alternative type of protection that allows it to be installed in a hazardous (classified) 
location.  

The most common form of associated apparatus is the intrinsic safety barrier, a device designed 
to limit the energy available to the intrinsically safe apparatus.  Intrinsic safety barriers usually are 
installed in locations not classified as hazardous and are connected between the intrinsically safe 
apparatus and other non-intrinsically safe equipment.
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