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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 comman standard was prepared by (ISA) - The International Society of Autgmation on
September] 8, 2014 but is now being maintained by Underwriters Laboratories Inc. (UL).

important to note that it remains the responsibility of the users of the-standard fo judge its

No’tf: Although the intended primary application of this standard is stated jin its [scope, it is
suifability 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 (R2017).

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
subject to periodic review.

should be

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 (Sl) in particular, in the

preparatior
users of IS
their busin
will endea
recommen
of the Inte
Society fo
reference ¢

A standards of incorporating suitable references to the Sl (and the metric
bss and professional dealings with other countries. Toward this end;)this [
Vour to introduce Sl-acceptable metric units in all new and(tevised

led practices, and technical reports to the greatest extent possible. Stand;

Testing & Materials as IEEE/ASTM SI 10-97, and future’ revisions,
uide for definitions, symbols, abbreviations, and conversion factors.

It is the pg
and intere
reports. P4
endorseme
practices,

licy of ISA to encourage and welcome the participation of all concerned
5ts in the development of ISA standards, recommended practices, ang
rticipation in the ISA standards-making processby an individual in no way
nt by the employer of that individual, of ISA,;or-of any of the standards, rec
nd technical reports that ISA develops.

CAUTION | ISA DOES NOT TAKE ANY POSITION WITH RESPECT TO THE EXIS1
VALIDITY [OF ANY PATENT RIGHTS ASSERTED IN CONNECTION WITH THIS D(
AND ISA PDISCLAIMS LIABILITY FOR THE’INFRINGEMENT OF ANY PATENT R
FROM THE USE OF THIS DOCUMENT. USERS ARE ADVISED THAT DETERMIN
THE VALIPITY OF ANY PATENT RIGHTS, AND THE RISK OF INFRINGEMENT
RIGHTS, I$ ENTIRELY THEIR OWN RESPONSIBILITY.

PURSUANIT TO ISA'S PATENT POLICY, ONE OR MORE PATENT HOLDERS Of
APPLICANTS MAY HAVE DISCLOSED PATENTS THAT COULD BE INFRINGED B
THIS DOQUMENT AND-EXECUTED A LETTER OF ASSURANCE COMMITTING
GRANTING OF A LIGENSE ON A WORLDWIDE, NON-DISCRIMINATORY BASIS
FAIR AND REASONABLE ROYALTY RATE AND FAIR AND REASONABLE TE|
CONDITIONS. FOR*- MORE INFORMATION ON SUCH DISCLOSURES AND LE1
ASSURANCE, CONTACT ISA OR VISIT WWW.ISA.ORG/STANDARDSPATENTS.

OTHER P
LETTER OF ASSURANCE HAS NOT BEEN RECEIVED. ISA IS NOT RESPONS

of instrumentation standards. The Department is further aware of the bendfits to USA

system) in
Department
standards,
ard for Use

national System of Units (Sl): The Modern Metric System, published by th¢ American

vill be the

individuals

technical
constitutes
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'[ENCE OR
DCUMENT,
ESULTING
IATION OF
OF SUCH

R PATENT
Y USE OF
i TO THE
, WITH A
RMS AND
[TERS OF

SURE OR
IBLE 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-DISCRIMINAT

ORY.

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 PATENT AND ITS OWNER.
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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
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 POTENTITAL TSSUES IN THIS VERSION.

The follow|ng people served as members of STP 60079 and participated in the’review of this
Reaffirmation:

NAME COMPANY

B. Zimmerimann, Chair R. Stahl Inc.

T. Adam* FM Approvals LLC

R. Allen Honeywell International Inc.

D. Ankele UL LLC

S. Bihler CML Inc.

S. Blais Appleton Group

K. Bogeli KBB Consulting

R. Brownlee PepperlFuchs Inc.

D. Burns Shell P&T Innovation / R&D

R. Chalmers Industrial Scientific Corp.

C. Coache National Fire Protection Association
D. Cook County of Shelby

M. Coppler Det Norske Veritas Certification Inc.
M. Dona Consultant

T. Dubanigwicz NIOSH

G. Edwards Rosemount Inc.

M. Egloff Montana Tech, University of Montana
M. Ehrmann R. Stahl

D. El Tawy, Siemens Energy

A. Engler* Det Norske Veritas DNV

Z. Fosse DEKRA Certification Inc.

G. Garcha Gurinder Garcha Consulting

D. Grady Talema Group

R. Holub Dupont

P. House Thermon Mfg. Co.

B. Johnso rhermon Mfg- Co-

R. Johnson Source IEC

P. Kelly* UL LLC

S. Kiddle ABB Inc.

A. Kreider Phoenix Contact Development & Mfg. Inc.
J. Kuntscher* Thermon Mfg Co

W. Lawrence FM Approvals LLC

E. Leubner Eaton’s Crouse-Hinds Business

W. Lowers WCL Corp.

N. Ludlam* FM Approvals Ltd.

R. Martin US Coast Guard

R. Masek* CSA Group
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bup

E. Massey Baldor Electric Co.

W. McBride Northern Electric Co.

T. Milchalski Killark Electric Mfg. Co.

J. Miller Detector Electronics Corp.

O. Murphy* Honeywell Inc.

D. Nachtigall Rockwell Automation

D. Nedorostek Bureau of Safety & Environmental Enforcement
B. Page Bud Page Consultant

T. Patel Littelfuse Inc.

P. Rigling MTL — Eaton Electric Ltd.

K. Robinson* OSHA

J. Ruggieri General Machine Corp.

J. Scheller BaftdorEfectricCo:

P. Schimmpeller CSA Group

T. Schnaare* Rosemount Inc.

A. Schnuelle” CML Inc.

B. Seitz ARTECH Engineering

S. Sharma Lindsay Corp.

R. Sierra US Coast Guard

M. Spencef Transcanada/Columbia Pipeline Group
G. Steinmgn Thomas & Betts a Membeér of the ABB Gr
R. Teather| Det Norske Veritas ‘Certification Inc.
W. Van Hil Intertek Testing,Services NA Lid.

D. Wechslgr American Chemistry Council

R. Wigg E-X Solutions Iternational Pty Ltd.

K. Wolf* Intertek

T. Woods GE Oil & Gas

R. Zalosh Firexplo

*Denotes ndn-voting members

The followihg people served as menibers of ISA Subcommittee ISA12:

NAME
T. Schnaare, Chair

W. Lawrenge, Vice Chair

M. Copplen, Managing Birector
R. Allen

COMPANY

Rosemount Inc.

FM Approvals LLC

Det Norske Veritas Certification Inc.
Honeywell Inc.

D. Ankele UL LLC

K. Boegli Phoenix Contact

D. Burns Shell P&T — Innovation / R&D
C. Casso Naborstndusiries

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

E. Leubner Eaton’s Crouse-Hinds Business
N. Ludlam FM Approvals Ltd.

E. Massey Baldor Electric Company

J. Miller Detector Electronics Corporation
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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. Bartusigk ExxonMobil Chemical Company

P. Brett Honeywell Inc.

J. Campbe]l Consultant

B. Dumortipr Schneider Electric

D. Dunn Consultant

J. Federleip Federlein & Assoc. Inc.

J. Gilsinn Kenexis Consulting

E. Icayan Atkins

J. Jamison Spectra Energy Ltd,

K. P. Lindner Endress + HauserRrocess Solutions AG
V. Maggiol Feltronics Corp¢

T. McAvingw Instrumentation)and Control Engineering,|LLC
V. Mezzanp Fluor Corp.

C. Monchinski Automated Control Concepts Inc.

R. Reimer Rockwell* Automation
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H. Sasajimp Azbil Corp.

T. Schnaare Rosemount Inc.

J. Tatera Tatera & Associates Inc.

l. VerhappIn Industrial Automation Networks Inc.
W. Weidman WCW Consulting

J. Weiss Applied Control Solutions LLC

M. Wilkins Yokogawa |IA Global Marketing USMK
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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 |, Il, and
[ll, 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
intrinsi¢ally safe equipment or systems.

1.4 A gimilar philosophy may be applied in the preparation of nonincendive-fielq wiring
control| drawings, with appropriate modifications to address differences(in the National
Electrigal Code®, NFPA 70, and applicable standards.

2 Purpose

This dpcument has been formulated to provide guidance for, and to promo¢te the
unifornity of, manufacturers' control drawings for intrinsically. safe apparatus, asspciated
apparafus, and intrinsically safe systems.

3 Defjnitions

3.1
contro| drawing
a drawjng or other document provided by.theé manufacturer for the intrinsically gafe or
associgted apparatus, detailing the electrical parameters to allow for interconnections to
other c|rcuits or apparatus

3.2
entity ¢oncept
a methpd used to determine (agcceptable combinations of intrinsically safe apparafus and
associgted apparatus through the use of intrinsically safe parameters assighed to
connection facilities

3.3
entity parameters
Ci: maximum ,eguivalent internal capacitance of the apparatus which is considgred as
appear|ng across the connection facilities

Imax Or|k_maximum current (peak a.c. or d.c.) that can be applied to the conpection
facilities of apparatus without nvalidating 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

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

of the

bnly by

er and
baratus

y safe
model

nunber (see Figure 3).

4.2 Ayailability

Control drawings should be readily available from the manufacturer. The information in
the doqument is ecritical to the safe design and installation of an intrinsically safe gystem.
Before |equipment-is purchased, the compatibility of the intrinsically safe apparafus and
the asgociated.apparatus as a system should be determined. Typically, the first pgrson to
have neped 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 "2 x 11 (approximately A4) or 11 x 17 inches (approximately
A3). Text size and figures should be legible when printed on an 8 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 inirinsically safe apparatus (as
shown |in Figure 1) should identify the model number(s) and entity parametets| of the

intrinsi¢ally safe apparatus, and should specify the entity parameters for~accgptable
associgted apparatus.

5.2.2 Gontrol drawings provided by the manufacturers of associated apparatus (as| shown
in Figufre 2) should identify the model number(s) and entity parametérs”of the asspciated
apparafus, and should specify the entity parameters for acceptable intrinsically safe
apparagus, or specify connection to simple apparatus.

5.2.3 (Qontrol drawings that specify the entire intrinsically;\safe system (as shjown in
Figure |3) should identify the model number(s) of both the associated apparatus and the
intrinsi¢ally safe apparatus, and should specify the dinterconnection of the intripsically
safe agparatus and associated apparatus. Control drawings of this type may be pfovided
by eitHer the manufacturer of the associated, apparatus or the manufacturer|of the
intrinsi¢ally safe apparatus.

5.3 Entity parameters

When ¢ntity parameters are provided, they should be supplied in a table or other guitable
form, showing allowable values for each applicable class and group. When multi-ghannel
associgted apparatus is involved, *the terminals to which the entity parameter$ apply
should [pe clearly identified. It maytbe necessary to have more than one set of pargmeters
for muljiple terminals.

It is pgssible to have both system configuration and entity configuration shown|on the
same dontrol drawing. dnhysuch cases, it is possible for the identified associated apparatus
to haveg entity parameters that exceed the allowed entity parameters for the intripsically
safe agparatus. Evaluation using the entity concept results in the application of mgre than
two fallts. Wheh-equipment is evaluated as a system, only two faults are appligd. The
entity ¢oncept_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
evaluatlion.

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).
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