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Summary of Topics

This revision of ANSI/UL 120202 dated April 11, 2022 is being issued to update the title page to
reflect the most recent designation as a Reaffirmed American National Standard (ANS). No
technical changes have been made.

Adoption of ANSI/ISA 12.02.02-2014, Standard for Recommendations for the Preparation, Content,
and Organization of Intrinsic Safety Control Drawings, as ANSI/UL 120202. As noted in the
Commitment of Amendments statement located on the back side of the title page, UL and ISA are
committed to updating this co-designated standard jointly after processing according to the
standards development procedures by UL.

Text that has been changed in any manner or impacted by UL's electronic publishing system is marked
with a vertical line in the margin.

These requirements are substantially in accordance with Proposal(s) on this subject dated February 18,
2022.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.ULN
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This standard is issued jointly by ISA and Underwriters Laboratories Incorporated (UL). Comments or
proposals for revisions on any part of the standard may be submitted to UL at any time.

ISBN i978-1-64331-171-5 Copyright ©© 2022i ISA

All rights reserved. Not for resale. Printed in the United States of America. No part of this publication
may be reproduced, stored in a retrieval system, or transmitted in any form or by any means (electronic
mechanical, photocopying, recording, or otherwise), without the prior written permission of the
Publisher.

The most recent designation of ANSI/ISA-12.02.02 as a Reaffirmed American National Standard (ANSI)
occurred on iApril 11, 2022.

Copyright ©© 2022i Underwriters Laboratories Inc.

UL's Standards for Safety are copyrighted by UL. Neither a printed nor electronic copy of a Standard
should be altered in any way. All of UL's Standards and all copyrights, ownerships, and rights regarding
those Standards shall remain the sole and exclusive property of UL.

This ANSI/UL Standard for Safety consists of the First Edition including revisions through iApril 11,
2022.

The most recent designation of ANSI/UL 120202 as a Reaffirmed American National Standard (ANS)
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General Notes

This is the common ISA and UL, Standard for the Recommendations for the Preparation, Content, and
Organization of Intrinsic Safety Control Drawings. It is the first edition of ANSI/ISA-12.02.02 and the first
edition of ANSI/UL 120202. The document is a modification of the ISA document to create the equivalent
UL version and maintain the ANSI approval of this standard.

ANSI/ISA-12.02.02 and ANSI/UL 120202 contain identical requirements, and identical publication dates.

This common standard was prepared by (ISA) – The International Society of Automation on September 8,
2014 but is now being maintained by Underwriters Laboratories Inc. (UL).

Note: Although the intended primary application of this standard is stated in its scope, it is important to note that it remains the
responsibility of the users of the standard to judge its suitability for their particular purpose.
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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-12.02.02-2014 (R2022).i

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.

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 endeavour 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 PATENTAND ITS OWNER.

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS,
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE

ULN
ORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 U

L 1
20

20
2 2

02
2

https://ulnorm.com/api/?name=UL 120202 2022.pdf


UL COPYRIGHTED MATERIAL – NOT AUTHORIZED FOR FURTHER
REPRODUCTION OR DISTRIBUTION WITHOUT PERMISSION FROM UL INC.

8 ANSI/ISA 12.02.02-2014 (R2022) ♦ ANSI/UL 120202 APRIL 11, 2022

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 MUSTALSO 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 STP 60079 and participated in the review of this
Reaffirmation:

NAME COMPANY
*B. Zimmermann, Chair R Stahl Inc.

*T. Adam FM Approvals LLC

R. Allen Honeywell International Inc.

F. AlSahan Saudi Aramco
J. Anderson Thermon Mfg Co.

D. Ankele UL LLC
P. Becker nVent
S. Blais Emerson/Appleton Group

K. Boegli KBB Consulting

R. Brownlee Pepperl + Fuchs Inc.

D. Burns Shell P&T – Innovation / R&D
*J. Chambers UL LLC
R. Chalmers Industrial Scientific Corp.

*C. Coache National Fire Protection Association
*M. Cole Hubbell Canada LP
M. Coppler LabTest Certification Inc.

*R. Deadman UL LLC
*K. Dhillon LabTest Certification Inc.
D. Mario Beach Energy

T. Dubaniewicz NIOSH
G. Edwards Det-Tronics
M. Egloff Montana Tech, University of Montana

M. Ehrmann R Stahl Inc
D. El Tawy Siemens Energy

A. Engler Det Norske Veritas DNV

M. Fillip National Oilwell Varco

W. Fiske Intertek
Z. Fosse DEKRA Certification Inc
G. Gurinder Gurinder Garcha Consulting

D. Grady Talema Group

J. Hickle Caterpillar Inc.

R. Holub DuPont
E. Hong Solar Turbines Inc.

*B. Johnson Thermon Mfg. Co.
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NAME COMPANY
R. Johnson Source IEC
B. Keane INNIO Waukesha Gas Engines

*P. Kelly UL LLC

S. Kiddle ABB Inc
*M. Kornitsky FM Approvals LLC

S. Lambaz Littelfuse Inc.
W. Lawrence FM Approvals LLC

E. Leubner Eaton's Crouse-Hinds Business
W. Lockhart GE Gas Power
W. Lowers WCL Corp.

*N. Ludlam FM Approvals Ltd.

M. Marrington Index

R. Martin USCG
E. Massey L E Massey

T. Michalski Killark Electric Mfg. Co.

B. Miller Mettler-Toledo LLC
*J. Miller MSA Innovation LLC
N. Minquez Proyelco

*O. Murphy Honeywell International Inc.

D. Nedorostek Bureau of Safety & Environmental Enforcement (BSEE)

A. Page Bud Page Consulting Inc.

R. Parks National Instruments Corp.

L. Ricks ExVeritas North America LLC
P. Rigling MTL – Eaton Electric Ltd.

*K. Robinson Occupational Safety and Health Adm.

J. Ruggieri General Machine Corp.

*J. Scheller ABB Motor and Mechanical Inc.
P. Schimmoeller CSA Group

*T. Schnaare Rosemount Inc.
R. Seitz ARTECH Engineering

S. Sharma Lindsay Corp.

J. Silliman 3M
K. Singh Ex Safet Services and Solutions

G. Sitnik QPS America Inc.
J. Smith SGS
G. Steinman ABB Installation Products Inc.
*R. Teather Det Norske Veritas Certification Inc.
L. Vlagea General Monitors

D. Wechsler American Chemistry Council

N. Wienhold Rosemount Inc.
R. Wigg E-x Solutions International Pty Ltd.

*K. Wolf Intertek
T. Woods Bently Nevada

F. Young Pinnacle Forensics

R. Zalosh Firexplo

* Non-voting member
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The following people served as members of ISA Subcommittee ISA12:

NAME COMPANY
T. Schnaare, Chair Rosemount Inc.

W. Lawrence, Vice Chair FM Approvals LLC

M. Coppler, Managing Director Det Norske Veritas Certification Inc.

R. Allen Honeywell Inc.

D. Ankele UL LLC
K. Boegli Phoenix Contact

D. Burns Shell P&T – Innovation / R&D
C. Casso Nabors Industries
M. Dona Santos Ltd.
T. Dubaniewicz NIOSH
D. El Tawy Solar Turbines, Inc.

W. Fiske Intertek
G. Garcha GE Power & Water
R. Holub The DuPont Company Inc.

P. Kovscek Industrial Scientific Corporation

J. Kuczka Killark
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N. Ludlam FM Approvals Ltd.

E. Massey Baldor Electric Company
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A. Page Consultant

R. Seitz Artech Engineering

R. Sierra USCG
M. Spencer Columbia Gas Transmission

R. Wigg E-x Solutions International Pty. Ltd.

This standard was approved for publication by the ISA Standards and Practices Board on 20 August 2014.

NAME COMPANY
E. Cosman, Vice President The Dow Chemical Company

D. Bartusiak ExxonMobil Chemical Company

P. Brett Honeywell Inc.

J. Campbell Consultant
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1 Scope

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

1.2 This document is intended to be used in conjunction with ANSI/UL 913, Standard for Safety,
Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, and III, Division 1, Hazardous
(Classified) Locations, and ANSI/ISA-60079-11, Explosive Atmospheres – Part 11: Equipment protection
by intrinsic safety “i”.

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

1.4 A similar philosophy may be applied in the preparation of nonincendive field wiring control drawings,
with appropriate modifications to address differences in the National Electrical Code®, NFPA 70, and
applicable standards.

2 Purpose

This document 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.

3 Definitions

3.1
control drawing
a drawing or other document provided by the manufacturer for the intrinsically safe or associated
apparatus, detailing the electrical parameters to allow for interconnections to other circuits or apparatus

3.2
entity concept
a method used to determine acceptable combinations of intrinsically safe apparatus and associated
apparatus through the use of intrinsically safe parameters assigned to connection facilities

3.3
entity parameters
Ci: maximum equivalent internal capacitance of the apparatus which is considered as appearing across
the connection facilities

Imax or Ii: maximum current (peak a.c. or d.c.) that can be applied to the connection facilities of apparatus
without invalidating the type of protection

Li: maximum equivalent internal inductance of the apparatus which is considered as appearing at the
connection facilities

Vmax or Ui: maximum voltage (peak a.c. or d.c.) that can be applied to the connection facilities of apparatus
without invalidating the type of protection

Pi: maximum power that can be applied to the connection facilities of apparatus without invalidating the
type of protection
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Ca or Co: maximum capacitance that can be connected to the connection facilities of the apparatus without
invalidating the type of protection

Isc or Io: maximum current (peak a.c. or d.c.) in apparatus that can be taken from the connection facilities of
the apparatus

La or Lo: maximum value of inductance that can be connected to the connection facilities of the apparatus
without invalidating the type of protection

Voc or Uo: maximum voltage (peak a.c. or d.c.) that can appear at the connection facilities of the apparatus
at any applied voltage up to the maximum voltage

Um: maximum voltage that can be applied to the non-intrinsically safe connection facilities of associated
apparatus without invalidating the type of protection

Po: maximum electrical power that can be taken from the apparatus

3.4
simple apparatus (as applied to intrinsic safety)
electrical component or combination of components of simple construction with well-defined electrical
parameters and which is compatible with the intrinsic safety of the circuit in which it is used

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).

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 printed on an 8 1/2 x 11 or A4 size sheet. Several small sheets are preferable to
one large sheet.
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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 equipment;
however, information showing the operation of the equipment 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, 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 a system evaluation.

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), or class, zone(s)
and group(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).

ULN
ORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 U

L 1
20

20
2 2

02
2

https://ulnorm.com/api/?name=UL 120202 2022.pdf

	General Notes 
	Preface (ISA) 
	1 Scope 
	2 Purpose 
	3 Definitions 
	4 General considerations 
	4.1  Types of control drawings 
	4.2  Availability 
	4.3  Drawing format 

	5 Drawing content 
	5.1  Wiring diagram 
	5.2  Equipment identification 
	5.3  Entity parameters 
	5.4  Hazardous location identification 
	5.5  Control drawing identification 
	5.6  Maximum voltage 
	5.7  Installation information 
	5.8  Other information 




