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 Preface

This preface, as well as all annexes and footnotes, is included for informational purposes and is 
not part of ISA-RP12.2.02.

This recommended practice 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; 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, recommended practices, and technical reports. 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 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 standards. 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 following members of ISA SP12.2 contributed to the development of this document:

NAME COMPANY

A. Engler, Chairman Applied Automation, Inc.
D. Bishop, Managing Director Chevron USA Production Company

*N. Abbatiello Eastman Kodak Company
R. Amin Dow Corning, Inc.
P. Austen Electronic Controls Design, Inc.
P. Babiarz Crouse-Hinds Company
W. Calder III Calder Enterprises
R. Cardinal Bentley Nevada Corporation
M. Coppler Bacharach Instruments, Inc.
U. Dugar Mobil Chemical Company
T. Feindel R. Stahl, Inc.
W. Fiske Inchcape Testing Services
S. Florence Motorola, Inc.

*One vote per company
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NAME COMPANY

D. Hohenstein Pepperl + Fuchs
S. Jackson Elcon Instruments, Inc.

*P. Kelly Underwriters Laboratories, Inc.
B. Larson Turck, Inc.
D. Li Canadian Standards Association
E. Magison Honeywell, Inc.
D. Martell Dastech, Inc.
R. Masek Bailey Controls Company
F. McGowan Factory Mutual Research Corporation
J. Miller Detector Electronics Corporation

*A. Mobley 3M Company
*S. Norako Crouse-Hinds Company
*E. Olson 3M Company
C. Oudar MTL, Inc.
A. Page III MSHA Certification Center
M. Rains Foxboro Company
R. Ring Mine Safety Appliances Company
P. Schimmoeller Weidmuller, Inc.
T. Schnaare Rosemount, Inc.

*D. Styrcula Underwriters Laboratories, Inc.
L. Truscott Motorola, Inc.
D. Wechsler Union Carbide Corporation

*R. Weinzler Eastman Kodak Company

The following members of ISA Committee SP12 contributed to the development of this 
document:

NAME COMPANY

*F. McGowan, Chairman Factory Mutual Research Corporation
D. Bishop, Managing Director Chevron USA Production Company

*N. Abbatiello Eastman Kodak Company
*W. Alexander Mine Safety Appliances Company
S. Arnold Drexelbrook Engineering Company

*P. Babiarz Crouse-Hinds Company
*A. Ballard Crouse-Hinds Company
G. Bentinck Du Pont Engineering

*R. Berthold Chevron USA Production Company
H. Bockle Killark-Stahl, Inc.
J. Bossert Hazloc, Inc.
R. Brodin Fisher Controls International, Inc.
M. Buettner Ralston Purina Company
R. Buschart PC & E, Inc.
R. Cardinal Bently Nevada Corporation
R. Castillo Corpoven SA
H. Conner Consultant

*One vote per company
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NAME COMPANY

M. Coppler Bacharach Instruments, Inc.
J. Cospolich Waldemar S. Nelson & Company, Inc.
J. Costello Henkel Corporation

*E. Cranch Drexelbrook Engineering Company
U. Dugar Mobil Chemical Company
A. Engler Applied Automation, Inc.
T. Feindel R. Stahl, Inc.
W. Fiske Inchcape Testing Services
G. Garcha PCS Engineering
B. Gibson ABB Kent-Taylor, Inc.
E. Henning Fischer & Porter Company
D. Hohenstein Pepperl + Fuchs
X. Jianping Shanghai Institute of Process Automation Instrumentation
F. Kent Honeywell, Inc.
J. Kuczka Killark Electric Manufacturing Company
T. Lagana BE&K, Inc.
R. Landman International Marine Products, Inc.
B. Larson Turck, Inc.
T. Lewis Applied Automation
D. Li Canadian Standards Association
E. Magison Consultant

*F. Maltby Drexelbrook Engineering Company
R. Masek Bailey Controls Company
J. Miller Detector Electronics Corporation

*A. Mobley 3M Company
*W. Mueller Pepperl + Fuchs, Inc.
E. Nesvig Erdco Engineering Corporation

*E. Olson 3M Company
A. Page III MSHA Certification Center

*R. Ring Mine Safety Appliances Company
C. Sandberg Raychem Corporation
P. Schimmoeller Weidmuller, Inc.
T. Schnaare Rosemount, Inc.
A. Stafford Foxboro Company
D. Stevens Chevron USA Production Company
D. Styrcula Underwriters Laboratories, Inc.
J. Thomason OMNI Industrial Systems, Inc.
L. Truscott Motorola, Inc.

*P. Turner 3M Company
D. Wechsler Union Carbide Corporation

*R. Weinzler Eastman Kodak Company
Z. Zborovszky U.S. Bureau of Mines

*One vote per company
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This recommended practice was approved for publication by the ISA Standards and Practices 
Board on May 15, 1996.

NAME COMPANY

M. Widmeyer, Vice President Washington Public Power Supply System
H. Baumann H. D. Baumann, Inc.
D. Bishop Chevron USA Production Company
P. Brett Honeywell Industrial Automation Controls
W. Calder III Calder Enterprises
H. Dammeyer Phoenix Industries, Inc.
R. Dieck Pratt & Whitney
W. Holland Southern Company Services, Inc.
A. Iverson Lyondell Petrochemical Company
K. Lindner Endress + Hauser GmbH + Company
T. McAvinew Metro Wastewater Reclamation District
A. McCauley, Jr. Chagrin Valley Controls, Inc.
G. McFarland Honeywell Industrial Automation Controls
E. Montgomery Fluor Daniel, Inc.
D. Rapley Rapley Engineering Services
R. Reimer Rockwell Automation A-B
J. Rennie Factory Mutual Research Corporation
R. Webb Pacific Gas & Electric Company
W. Weidman Consultant
J. Weiss Electric Power Research Institute
J. Whetstone National Inst. of Standards & Technology
H. Wiegle Canus Corporation
C. Williams Eastman Kodak Company
G. Wood Graeme Wood Consulting
M. Zielinski Fisher•Rosemount
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1   Scope

1.1 This recommended practice provides guidance in the preparation of control drawings for 
intrinsically safe apparatus, associated apparatus, and intrinsically safe systems.

1.2 This recommended practice is intended to be used in conjunction with ANSI/UL 913-1988, 
“Standard for Safety, Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, 
and III, Division 1, Hazardous (Classified) Locations.”

1.3 This recommended practice is not intended to include guidance for the design or installation 
of intrinsically safe equipment or systems.

2   Purpose

2.1 This recommended practice has been formulated to provide guidance for and to promote 
the uniformity of manufacturers' control drawings for intrinsically safe apparatus, associated 
apparatus, and intrinsically safe systems.

2.2 Article 504 of the National Electrical Code® and Canadian Electrical Code, Part 1, 
Appendix F, requires that documentation for intrinsically safe apparatus and associated apparatus 
include a control drawing. This recommended practice is intended to provide guidance for the 
content of control drawings.

3   Definitions

3.1 control drawing: A drawing or other document provided by the manufacturer of the 
intrinsically safe or associated apparatus that details the allowed interconnections between the 
intrinsically safe and associated apparatus. 

3.2 entity concept (also known as entity evaluation): A method used to determine 
acceptable combinations of intrinsically safe apparatus and connected associated apparatus that 
have not been previously investigated in such combination. 

NOTE — ISA-TR12.2-1995 provides more information on the use of the entity concept.

3.3   entity parameters for intrinsically safe apparatus:

Ci: total equivalent internal capacitance that must be considered as appearing across 
the terminals of the intrinsically safe apparatus.
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Imax: The maximum dc or peak ac current that can be safely applied to the terminals of 
the intrinsically safe apparatus. The maximum input current may be different for 
different terminals.

Li: The total equivalent internal inductance that must be considered as appearing 
across the terminals of the intrinsically safe apparatus.

Vmax: The maximum dc or peak ac voltage that can be safely applied to the terminals 
of the intrinsically safe apparatus. The maximum input voltage may be different for 
different terminals.

3.4   entity parameters for associated apparatus:

Ca: The maximum value of capacitance that can be connected to the intrinsically safe 
circuit of the associated apparatus.

Isc: The maximum dc or peak ac current that can be drawn from the intrinsically safe 
connections of the associated apparatus.

La: The maximum value of inductance that can be connected to the intrinsically safe 
circuit of the associated apparatus.

Voc: The maximum dc or peak ac open circuit voltage that can appear across the 
intrinsically safe connections of the associated apparatus.

Additional entity parameters for associated apparatus with multiple channels 
may include the following:

It: The maximum dc or peak ac current that can be drawn from any combination of 
terminals of a multiple-channel associated apparatus configuration.

Vt: The maximum dc or peak ac open circuit voltage that can appear across any 
combination of terminals of a multiple-channel associated apparatus configuration.

3.5 simple apparatus (as applied to intrinsic safety): A device that will not generate or store 
more than 1.2 V, 0.1 A, 25 mW, or 20 µJ. Examples are switches, thermocouples, light-emitting 
diodes, and resistance temperature detectors.

4   General considerations

4.1   Types of control drawings

There are three basic types of control drawings:

a) Control drawings in which intrinsically safe apparatus is identified by manufacturer and 
model number, for connection to associated apparatus that is specified only by entity 
parameters (see Figure 1).
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b) Control drawings in which associated apparatus is identified by manufacturer and model 
number, for connection to simple apparatus or to intrinsically safe apparatus that is 
specified only by entity parameters (see Figure 2).

c) Control drawings of intrinsically safe systems in which both the intrinsically safe 
apparatus and the associated apparatus are identified by manufacturer and model 
number (see Figure 3).

4.2   Availability

Control drawings should be readily available from the manufacturer. The information in the 
document is critical to the safe design and installation of an intrinsically safe system. Before 
equipment is purchased, the compatibility of the intrinsically safe apparatus and the associated 
apparatus as a system should be determined. Typically, the first person to have need of the 
control drawing is the system designer. Without the control drawings, the system designer 
cannot accurately specify the required equipment.

4.3   Drawing format 

Control drawings should be of a size that easily can be distributed. The preferred sizes for control 
drawings are 8 1/2 x 11 (approximately A4) or 11 x 17 inches (approximately A3). Text size and 
figures should be legible when reduced to 64 percent of original size. Several small sheets are 
preferable to one large sheet.

5   Drawing content

5.1   Wiring diagram

The control drawing should contain a wiring diagram showing interconnections of the intrinsically 
safe apparatus and the associated apparatus. It is not necessary to show internal circuitry of the 
apparatus; however, information showing the operation of the apparatus can be very useful to 
the system designer.

5.2   Equipment identification

The following minimum information should be provided:

5.2.1 Control drawings provided by the manufacturers of intrinsically safe apparatus (as shown 
in Figure 1) should identify the model number(s) and entity parameters of the intrinsically safe 
apparatus, and should specify the entity parameters for acceptable associated apparatus.

5.2.2 Control drawings provided by the manufacturers of associated apparatus (as shown in 
Figure 2) should identify the model number(s) and entity parameters of the associated apparatus, 
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and should specify the entity parameters for acceptable intrinsically safe apparatus, or specify 
connection to simple apparatus.

5.2.3 Control drawings that specify the entire intrinsically safe system (as shown in Figure 3) 
should identify the model number(s) of both the associated apparatus and the intrinsically safe 
apparatus, and should specify the interconnection of the intrinsically safe apparatus and associated 
apparatus.   Control drawings of this type may be provided by either the manufacturer of the 
associated apparatus or the manufacturer of the intrinsically safe apparatus.

5.3   Entity parameters

When entity parameters are provided, they should be supplied in a table or other suitable form, 
showing allowable values for each applicable class and group. When multi-channel associated 
apparatus is involved, the terminals to which the entity parameters apply should be clearly 
identified. It may be necessary to have more than one set of parameters for multiple terminals.

It is possible to have both system configuration and entity configuration shown on the same 
control drawing. In such cases, it is possible for the identified associated apparatus to have entity 
parameters that exceed the allowed entity parameters for the intrinsically safe apparatus. 
Evaluation using the entity concept results in the application of more than two faults. When 
equipment is evaluated as a system, only two faults are applied. The entity concept provides a 
great deal of flexibility for configuring a system, but at the expense of excluding some equipment 
that would be acceptable under the system configuration.

5.4   Hazardous location identification

The control drawing should include a demarcation line between the hazardous (classified) and 
the nonhazardous (unclassified) locations, and should identify equipment that may be installed in 
each location. The hazardous locations should be identified by class, group(s), and division(s).

5.5   Control drawing identification

The control drawing should be identified by manufacturer, identification number, sheet or page 
number of total, and some form of revision control (e.g., date or revision level).

5.6   Maximum voltage

Control drawings for associated apparatus should show the maximum nonhazardous location 
voltage that may be used with the associated apparatus.

5.7   Installation information

The control drawing should contain a reference to ANSI/ISA-RP12.6, and a reference to the 
National Electrical Code®, NFPA 70 Article 504 or CEC Part 1, Appendix F.
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5.8   Other information

At the discretion of the manufacturer, other useful information may be provided on the control 
drawing to further aid proper installation.

Figure 1 — Intrinsically safe apparatus for connection to associated apparatus 
specified by entity parameters
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Figure 2 — Associated apparatus identified by manufacturer and model number 
for connection to intrinsically safe apparatus specified by entity 
parameters
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Figure 3 — Intrinsically safe apparatus and associated apparatus specified by 
manufacturer and model number
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