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General Notes

This is the common ISA and UL Standard for Explosive Atmospheres — Part 11: Equipment Protection by
Intrinsic Safety “iI”. It is edition 6.2 of ANSI/ISA-60079-11 and edition 6 of ANSI/UL 60079-11. This
document is a modification of the IEC document and includes US deviations encompassing both additions
and deletions of information.

ANSI/ISA 60079-11 and ANSI/UL 60079-11 contain identical requirements, and the identical publication
dates. The presentation and format of the standards material may differ between the two published

standards.

This comrLon standard was prepared by ISA and Underwriters Laboratories Inc. (UL).
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Preface (ISA)

This ISA standard is based on the Sixth edition of IEC Publication 60079-11 including Corrigendum 1. It
is the intention of the ISA12 Committee to develop an ANSI Standard that is harmonized with IEC
60079-11 to the fullest extent possible. This preface is included for informational purposes and is not part
of ISA 60079-11. The document is a modification of the IEC document and includes U.S. deviations
encompassing both additions and deletions of information.

The entire text of IEC 60079-11:2011 is included in this document including Corrigendum 1. U.S. National
Deviations are shown by strlkeout through deleted text and underI|n|ng of added text Tables or portions
of tables, {f ‘ ' ' T the overlay
”X.” Somg tables have been reformatted to aIIow for US standard paper sizes. There are tenannexes in
this standard. Annexes A, B, D, F and G are normative and form part of the requirements'of thig standard.
Annexes ¢, E, H, | and J are informative and are not considered part of this standargd.

The significant changes with respect to the previous edition are listed below:
* [nclusion of non-edition specific references to ANSI/ISA 60079-0;
 [The merging of the apparatus requirements for FISCO fromANSI/ISA 60079-27.
 [The merging of the requirements for combustible dust.atmospheres from ANSI/ISA $1241-11.

» Clarification of the requirements for accessories:connected to intrinsically safe appafatus;
such as chargers and data loggers.

e Addition of new test requirements for opto-isolators.
* [ntroduction of Annex H about ignitief’/testing of semiconductor limiting power supply circuits.
* Clarification of the spacing requirements applicable to protective fuses.

The standprds referenced within this*document may contain provisions which, through referepce in this
text, constjtute requirements of. this document. At the time of publication, the editions indicated fvere valid.
All standafds are subject to revision, and parties to agreements based on this document are ehcouraged
to investigate the possibjlity-of applying the most recent editions of the standards indicated |within this
document] Members of.JEC and ISO maintain registers of currently valid International Standards. ANSI
maintain registers of-currently valid U.S. National Standards.

This document+has been prepared as part of the service of ISA toward a goal of uniformity in fhe field of
instrumentation: To be of real value this document should not be static but should be subject to periodic
review. Taoy A t they be
addressed to the Secretary, Standards and Practlces Board ISA; 67 AIexander Dr|ve 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 (Sl) 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 Sl (and the metric system) in their business and professional
dealings with other countries. Toward this end, this Department will endeavor to introduce Sl-acceptable
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metric units in all new and revised standards, recommended practices, and technical reports to the
greatest extent possible. IEEE/ASTM Sl 10, American National Standard for Metric Practice, 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 RIGH RTED IN CONN ON 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 THEVALIDITY 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, WiFH A FAIR AND REASONABLE
ROYALTY RATE AND FAIR AND REASONABLE TERMSCAND CONDITIONS. FQR 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 QF 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 PATENT AND ITS OWNER.

ADDITIONALLY, THE.USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MA[ERIALS,
OPERAT|IONS OR2EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE
APPLICATIONS (OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN
HAZARDPUSSCONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER TH USER’S
PARTICULAR—CIREY HSER O—-CONSIE APPHICABILITY 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 ISA12.2:
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication
60079-11, Explosive Atmospheres — Part 11: Equipment Protection by Intrinsic Safety “i” copyright 2011,
are indicated by notations (differences) and are presented in bold text. The national difference type is
included in the body.

In the ISA publication of this standard, National Differences are presented using legislative text (strike-out
and underline). The national difference type is identified in an informative annex.

The UL printed standard nciudes the nationar difference types within the body of the text using| legislative
text (strikg-out and underline).

There are [five types of National Differences as noted below. The difference type is noted on the first line
of the National Difference in the standard. The standard may not include all types of thesg National
Differenceg.

D1 - These are National Differences which are based on basic safety principles and reqyirements,
elimination] of which would compromise safety for consumers and users,of products.

D2 — Thege are National Differences from IEC requirements based-on existing safety practiges. These
requiremepts reflect national safety practices, where empirical/substantiation (for the IEC ¢r national
requiremeft) is not available or the text has not been includedhin the IEC standard.

DC - Thege are National Differences based on the component standards and will not be dg¢leted until
a particulgr component standard is harmonized with the IEC component standard.

DE - Thege are National Differences based on editorial comments or corrections.

DR - Thege are National Differences based on the national regulatory requirements.
Each natignal difference contains a description of what the national difference entails. Typically|one of the
following words is used to explainthow the text of the national difference is to be applied to thg base IEC

text:

Addition { Add - An addition’ entails adding a complete new numbered clause, subclause, taple, figure,
or annex. fAddition is net meant to include adding select words to the base IEC text.

Deletion /| Delete”-"A deletion entails complete deletion of an entire numbered clause, subclause, table,
figure, or annexswithout any replacement text.

Modificatler Modi A-modification-is—an-alteringof- theexisting-base ——te HEA—3 eaddition,
replacement or deletion of certain words or the replacement of an entire clause, subclause, table, figure,
or annex of the base IEC text.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 11: Equipment Protection by intrinsic safety ”i”

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions

concerning §
International
referred to a
in the subjed
liaising with
Standardizat

2) The formg
opinion on th

3) IEC Publi
sense. Whilg

Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guid
b “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Gemmitf
t dealt with may participate in this preparatory work. International, governmental and nongovernmental

the IEC also participate in this preparation. IEC collaborates closely with the International Org
on (ISO) in accordance with conditions determined by agreement between the two organizations.

| decisions or agreements of IEC on technical matters express, as nearly as possible, an international
e relevant subjects since each technical committee has representation from all interested IEC National g

—C publishes
es (hereafter
ee interested
prganizations
bnization for

tonsensus of
ommittees.

ations have the form of recommendations for international use and are*accepted by IEC National Comnpittees in that

all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IH

held respongble for the way in which they are used or for any misinterpretation\by any end user.

4) In order t
maximum e
correspondin

5) IEC itself
and, in som
certification

6) All users {

7) No liabilit
technical col
whatsoever,
reliance upo

8) Attention i
correct appli

promote international uniformity, IEC National Committees\undertake to apply IEC Publications transp
tent possible in their national and regional publications: Any divergence between any IEC Publica
g national or regional publication shall be clearly indicated in the latter.

oes not provide any attestation of conformity.dndependent certification bodies provide conformity assesst
b areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by
odies.

hould ensure that they have the\latest edition of this publication.

shall attach to IEC or_its\directors, employees, servants or agents including individual experts and m
nmittees and IEC National Committees for any personal injury, property damage or other damage g

hether direct or indirect, or for costs (including legal fees) and expenses arising out of the publicatig
, this IEC Publication or any other IEC Publications.

5 drawn'to-the Normative references cited in this publication. Use of the referenced publications is indispe
ation of+this publication.

C cannot be

hrently to the
tion and the

hent services

independent

bmbers of its
f any nature
n, use of, or

sable for the

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC
shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60079-11 has been prepared by subcommittee 31G: Intrinsically safe

apparatus,

of IEC technical committee 31: Equipment for explosive atmospheres.

This sixth edition cancels and replaces the fifth edition of IEC 60079-11 published in 20086, the first edition
of IEC 61241-11 published in 2005, and the new Annex G replaces the apparatus requirements of the
second edition of IEC 60079-27 published in 2008. This sixth edition constitutes a technical revision of
these publications.
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NOTE IEC 60079-25 cancels and replaces the remaining subject matter of IEC 60079-27.

The significant changes with respect to the previous edition are listed below:

¢ [nclusion

of non-edition specific references to IEC 60079-0.

* The merging of the apparatus requirements for FISCO from IEC 60079-27.

* The merging of the requirements for combustible dust atmospheres from IEC 61241-11.

e Clarification of the requirements for accessories connected to intrinsically safe apparatus; such as

chargers 3§

e Addition

nd data loggers.

of new test requirements for opto-isolators.

e Introductjon of Annex H about ignition testing of semiconductor limiting power supply circuits

The text of this standard is based on the following documents:
FDIS Report on voting
31G/207/FDIS 31G/213/RVD

Full information on the voting for the approval of this standard can be found in the report

indicated i

This stand
Table 1 (s

This publig

A list of al
on the |EQ

The comn
date indic
publication

h the above table.

ard supplements and modifies the general requifements of IEC 60079-0, except as i
ce Scope).

ation has been drafted in accordance-with the ISO/IEC Directives, Part 2.

on voting

hdicated in

parts of the IEC 60079 series,(under the general title: Explosive atmospheres, can be found

website.

ittee has decided that the' contents of this publication will remain unchanged until t

he stability

ated on the IEC web site under ”http://webstore.iec.ch” in the data related to the specific

. At this date, the publication will be

¢ reconfirnmped;

e withdrawn;

e replaced

by ‘a’revised edition, or

e amended.

IMPORTANT - The ’colour inside’ logo on the cover page of this publication indicates that it contains colours which
are considered to be useful for the correct understanding of its contents. Users should therefore print this document
using a colour printer.
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EXPLOSIVE ATMOSPHERES - Part 11 : Equipment Protection By

Intrinsi

1 Scope

c Safety "i”

This part of IEC 60079 specifies the construction and testing of intrinsically safe apparatus intended for
use in an explosive atmosphere and for associated apparatus, which is intended for connection to
intrinsically safe circuits which enter such atmospheres.

1

This type
incapable

This stand
explosive
safety of t
of such el
explosive

The requir

This stand
Table 1.
requireme

If requirer
apparatus

This stand
means “el

If associa
Type of P
with the re

V.1.1 Replace “part of IEC 60079” with “standard”.

f protection is applicable to electrical equipment in which the electrical circuits them
f causing an explosion in the surrounding explosive atmospheres.

rd is also applicable to electrical equipment or parts of electrical-equipment located
tmosphere or protected by another Type of Protection listed in IEC 60079-0, where t
e electrical circuits in the explosive atmosphere may depend upon the design and ¢
betrical equipment or parts of such electrical equipment. The electrical circuits expd
htmosphere are evaluated for use in such an atmosphiere by applying this standard.

ements for intrinsically safe systems are provided'in IEC 60079-25.

ard supplements and modifies the general requirements of IEC 60079-0, except as i
Where a requirement of this standard.‘conflicts with a requirement of IEC 60
hts of this standard shall take precedence.

the term “apparatus” is used throughout the standard.

ard is for electrical equipment only; therefore the term “equipment” used in the stand
betrical equipment”.

d apparatus is ‘placed in the explosive atmosphere, it shall be protected by an 3
otection listed inFIEC 60079-0, and then the requirements of that method of protectia
levant paptsiof IEC 60079-0 also apply to the associated apparatus.

selves are

butside the
he intrinsic
bnstruction
sed to the

hdicated in
D79-0, the

hents in this standard are applicable to both intrinsically safe apparatus and associated

ard always
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Table 1 — Applicability of specific clauses of IEC 60079-0

Clause or subclause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-11

Intrinsically safe apparatus Associated
apparatus
Ed. 5.0 (2007) Ed. 6.0 (2011) Clause / Subclause title Group | and Group Il
(informative) (informative) (normative) Group Il

1 1 Scope Applies Applies Applies

2 2 Normative references Applies Applies Applies

3 3 Terms and definitions Applies Applies Applies

4 4 Equipment grouping Applies Applies Applies

4.1 4.1 Group | Applies Excluded Applies

4.2 4.2 Group I Applies Excluded Applies

4.3 4.3 Group Il Excluded Applies Appligs

4.4 4.4 Equipment for a particular Applies Applies Applies

explosive atmosphere

5.1 5.1 Environmental influences Applies Applies Applies

5.1.1 5.1.1 Ambient temperature Applies Applies Appligs

51.2 51.2 External source of heating or Applies Applies Applies

cooling

5.2 5.2 Service temperature Applies Applies Applies

5.3.1 5.3.1 Determination of maximum Applies Applies Exclyded

surface temperature

5.3.2.1 5.3.2.1 Group | electrical equipment Applies Excluded Excluyded

5.3.2.2 5.3.2.2 Group |l electrical equipment Applies Excluded Exclyded

5.3.2.3 5.3.2.3 Group Il electrical equipment Excluded Applies Exclyded

5.3.3 5.3.3 Small component temperature for | Applies Excluded Exclyded

Group | or Group Il electrical
equipment

6.1 6.1 General Applies Applies Appligs

6.2 6.2 Mechanical strength of equipment | Excluded except | Excluded except | Exclyded except
when 6.1.2.3 a) |when 6.1.3 a) is |when[6.1.2.3 a)
is applied applied. is applied

6.3 6.3 Opening\times Excluded Excluded Exclyded

6.4 6.4 Circulating currents in enclosures | Excluded Excluded Exclyded

(e'g. of large electrical machines)

6.5 6.5 Gasket retention Excluded except | Excluded except |Excluded except
when 6.1.2.3 a) |when 6.1.3 a) is |when[6.1.2.3 a)
is applied applied. is applied

6.6 6.6 Electromagnetic and ultrasonic Applies Applies Excluded

radiating equipment

711 AN Applicability Excluded except | Excluded except |Excluded except
when 6.1.2.3 a) |when 6.1.3 a) is |when[6.1.2.3 a)
is applied applied. is applied

71.2 7121 Specificatiomof-meateriats ExctudedexceptTExctudedexcept—TExctuded except
when 6.1.2.3 a) |when 6.1.3 a) is |when 6.1.2.3 a)
is applied applied. is applied

713 7122 Plastic materials Excluded except | Excluded except |Excluded except
when 6.1.2.3 a) |when 6.1.3 a) is |when 6.1.2.3 a)
is applied applied. is applied

71.4 7123 Elastomers Excluded except | Excluded except |Excluded except
when 6.1.2.3 a) |when 6.1.3 a) is |when 6.1.2.3 a)
is applied applied. is applied

7.2 7.2 Thermal endurance Excluded except | Excluded except |Excluded except
when 6.1.2.3 a) |when 6.1.3 a) is |when 6.1.2.3 a)
is applied applied. is applied

Table 1 — Applicability of specific clauses of IEC 60079-0 Continued on Next Page
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Table 1 — Applicability of specific clauses of IEC 60079-0 Continued

Clause or subclause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-11
Intrinsically safe apparatus Associated
apparatus
Ed. 5.0 (2007) Ed. 6.0 (2011) Clause / Subclause title Group | and Group Il
(informative) (informative) (normative) Group Il
7.3 7.3 Resistance to light Excluded except | Excluded except | Excluded except
when 6.1.2.3 a) |when 6.1.3 a) is |when 6.1.2.3 a)
is applied applied. is applied
7.4 7.4 Electrostatic charges on external | Applies Applies Excluded
Ror-metattic-meateriats
NR 7.5 Accessible metal parts Applies Applies Exclided
7.5 NR Threaded holes Excluded except | Excluded except( |'Exclyded except
when 6.1.2.3 a) |when 6.1.3 a) is| { when| 6.1.2.3 a)
is applied applied. is applied
8.1 8.1 Material composition Applies Applies Exclyded
8.1.1 8.2 Group | Applies Excluded Exclyded
8.1.2 8.3 Group I Applies Excluded Excluded
8.1.3 8.4 Group I Excluded Applies Exclyded
8.2 NR Threaded holes Excluded except/| Excluded except | Exclyded except
when 6.1.2.3'a) |when 6.1.3 a) is [when 6.1.2.3 a)
is applied applied. is applied
9 9 Fasteners Excluded Excluded Exclyded
10 10 Interlocking devices Excluded Excluded Exclyded
11 11 Bushings Excluded Excluded Exclyded
12 12 Materials used for cementing Excluded except | Excluded except | Exclyded except
when 6.1.2.3 a) |when 6.1.3 a) is [when 6.1.2.3 a)
is applied applied. is applied
13 13 Ex Components Applies Applies Appligs
14 14 Connection facilitieszand Excluded Excluded Excluded
termination compartments
15 15 Connection fagilities for earthing | Excluded Excluded Exclyded
or bonding-eonductors
16 16 Entries into enclosures Excluded except | Excluded except | Exclyded except
when 6.1.2.3 a) |when 6.1.3 a) is [when 6.1.2.3 a)
is applied applied. is applied
17 17 Supplementary requirements for | Excluded Excluded Excluded
rotating machines
18 18 Supplementary requirements for | Excluded Excluded Exclyded
switchgear
19 19 Supplementary requirements for | Excluded Excluded Excluded
fuses
20 20 Supplementary requirements for | Excluded Excluded Exclyded
plugs, socket outlets and
connectors
21 21 Supplementary requirements for | Excluded Excluded Excluded
luminaires
22 22 Supplementary requirements for | Modified Modified Excluded
caplights and handlights
23.1 23.1 General Applies Applies Applies
23.2 23.2 Batteries Excluded Excluded Excluded
23.3 23.3 Cell types Applies Applies Applies
23.4 234 Cells in a battery Applies Applies Applies
23.5 23.5 Ratings of batteries Applies Applies Applies

Table 1 — Applicability of specific clauses of IEC 60079-0 Continued on Next Page
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Table 1 — Applicability of specific clauses of IEC 60079-0 Continued

Clause or subclause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-11
Intrinsically safe apparatus Associated
apparatus
Ed. 5.0 (2007) Ed. 6.0 (2011) Clause / Subclause title Group | and Group Il
(informative) (informative) (normative) Group Il
23.6 23.6 Interchangeability Applies Applies Applies
23.7 23.7 Charging of primary batteries Applies Applies Applies
23.8 23.8 Leakage Applies Applies Applies
23.9 23.9 Connections Applies Applies Applies
23.10 23.10 Orientation Applies Applies Applies
23.11 23.11 Replacement of cells or batteries | Applies Applies Applies
23.12 23.12 Replaceable battery pack Applies Applies Appligs
24 24 Documentation Applies Applies Applies
25 25 Compliance of prototype or Applies Applies Applies
sample with documents
26.1 26.1 General Applies Applies Appligs
26.2 26.2 Test configuration Applies Applies Applies
26.3 26.3 Tests in explosive test mixtures Applies Applies Applies
26.4.1 26.4.1 Order of tests Excluded exeept | Excluded except | Exclyded except
when 6.17:283 a) |when 6.1.3 a) is |when[6.1.2.3 a)
is applied applied. is applied
26.4.1.1 26.4.1.1 Metallic enclosures, metallic parts | Excluded except | Excluded except | Exclyded except
of enclosures and glass parts of _|when 6.1.2.3 a) |when 6.1.3 a) is [when 6.1.2.3 a)
enclosures is applied applied. is applied
26.4.1.2 26.41.2 Non-metallic enclosures or non= Excluded except | Excluded except | Exclyded except
metallic parts of enclosures, when 6.1.2.3 a) |when 6.1.3 a) is |when[6.1.2.3 a)
is applied applied. is applied
26.4.1.2.1 26.4.1.2.1 Group | electrical equipment Excluded except | Excluded Exclyded except
when 6.1.2.3 a) when| 6.1.2.3 a)
is applied is applied
26.4.1.2.2 26.4.1.2.2 Group Il and*Group IlI electrical Excluded except | Excluded except | Exclyded except
equipment when 6.1.2.3 a) |when 6.1.3 a) is |when[6.1.2.3 a)
is applied applied. is applied
26.4.2 26.4.2 Resistance to impact Excluded except | Excluded except | Exclyded except
when 6.1.2.3 a) |when 6.1.3 a) is |when[6.1.2.3 a)
is applied applied. is applied
26.4.3 26.4.3 Drop test Applies Applies Exclyded except
when| 6.1.2.3 a)
is applied
26.4.4 26744 Acceptance criteria Applies Applies Exclyded except
when| 6.1.2.3 a)
is applied
26.4.5 26.4.5 Degree of protection (IP) by Applies Applies Applies
enclosures
26.5.1.1 26.5.1.1 General Applies Applies Excluded
26.5.1.2 26.5.1.2 Service temperature Modified Modified Modified
26.5.1.3 26.5.1.3 Maximum surface temperature Modified Modified Modified
26.5.2 26.5.2 Thermal shock test Excluded except | Excluded except |Excluded except
when 6.1.2.3 a) |when 6.1.3 a) is |when 6.1.2.3 a)
is applied applied. is applied
26.5.3 26.5.3 Small component ignition test Applies Excluded Excluded
(Group | and Group 1)
26.6 26.6 Torque test for bushings Excluded Excluded Excluded

Table 1 — Applicability of specific clauses of IEC 60079-0 Continued on Next Page
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Table 1 — Applicability of specific clauses of IEC 60079-0 Continued

Clause or subclause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-11

Intrinsically safe apparatus Associated
apparatus
Ed. 5.0 (2007) Ed. 6.0 (2011) Clause / Subclause title Group | and Group Ill
(informative) (informative) (normative) Group Il P
26.7 26.7 Non-metallic enclosures or non- Excluded except | Excluded except | Excluded except
metallic parts of enclosures when 6.1.2.3 a) |when 6.1.3 a) is |when 6.1.2.3 a)
is applied applied. is applied
26.8 26.8 Thermal endurance to heat Excluded except | Excluded except | Excluded except
when-6-+2-3-a)—twher6-+3-aris—twhen 6.1.2.3 a)
is applied applied. istapplied
26.9 26.9 Thermal endurance to cold Excluded except | Excluded except(\Exclyded except
when 6.1.2.3 a) |when 6.1.3 a) is| [when 6.1.2.3 a)
is applied applied. is applied
26.10 26.10 Resistance to light Excluded except | Excluded except | Exclyded except
when 6.1.2.3 a) |whem6:1.3 a) is |when6.1.2.3 a)
is applied applied. is applied
26.11 26.11 Resistance to chemical agents for | Excluded except (;Excluded Exclyded
Group | electrical equipment when 6.1.2.3 a)
is applied
26.12 26.12 Earth continuity Excluded Excluded Exclyded
26.13 26.13 Surface resistance test of parts of | Applies Applies Exclyded
enclosures of non-metallic
materials
26.15 26.14 Measurement of capacitance Applies Applies Exclyded
NR 26.15 Verification of ratings of Excluded Excluded Exclyded
ventilating fans
NR 26.16 Alternative qualification of Excluded except | Excluded except | Exclyded except
elastomeric sealing Qfrings when 6.1.2.3 a) |when 6.1.3 a) is |when|6.1.2.3 a)
is applied applied. is applied
27 27 Routine tests Applies Applies Applies
28 28 Manufacturer's-tesponsibility Applies Applies Appligs
29 29 Marking Applies Applies Applies
30 30 Instructions Applies Applies Applies
Annex A Annex A Supplementary requirements for | Excluded Excluded Exclyded
(Normative), (Normative) cable glands
Annex B Annex B Requirements for Ex Components | Applies Applies Applies
(Normative) (Normative)
Annex C Annex € Example of rig for resistance to Applies Applies Exclyded except
(Normative), (Norfative) impact test when[6.1.2.3 a)
is applied
Annex D NR Alternative risk assessment Applies Applies Applies
(Informative method encompassing
“equipment protection levels” for
Ex equipment
Annex E Annex D Motors supplied by converters Excluded Excluded Excluded
(Informative) (Informative)
NR Annex E Temperature rise testing of Excluded Excluded Excluded
(Informative) electric machines
NR Annex F Guideline flowchart for tests of Excluded except | Excluded except | Excluded except
(Informative) non-metallic enclosures or when 6.1.2.3 a) |when 6.1.3 a) is |when 6.1.2.3 a)
nonmetallic parts of enclosures is applied applied. is applied
(26.4)

Applies — This requirement of IEC 60079-0 is applied without change.
Excluded — This requirement of IEC 60079-0 does not apply.

Table 1 — Applicability of specific clauses of IEC 60079-0 Continued on Next Page
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Table 1 — Applicability of specific clauses of IEC 60079-0 Continued

Clause or subclause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-11

Intrinsically safe apparatus

Associated
apparatus

Ed. 5.0 (2007)
(informative)

Ed. 6.0 (2011)
(informative)

Clause / Subclause title
(normative)

Group | and
Group Il

Group Il

Excluded except — This requirement of IEC 60079-0 does not apply except when the conditions stated are met.
Modified — This requirement of IEC 60079-0 is modified as detailed in this standard.
NR — No requirements.

NOTE The clause numbers in the above table are shown for information only. The applicable requirements of IEC 60079-0 are

identified by the clause title which is normative. This table was written against the specific requirements of IEC 6007p-0, ed.
6.0. The clduse numbers for the previous edition are shown for information only. This is to enable the General requitements
IEC 60079-D, ed. 5.0, to be used where necessary with this part of IEC 60079. Where there were no requirefments, indicated by
NR, or ther¢ is a conflict between requirements, the later edition requirements take precedence.
Tgble 1DV DR Modification of Table 1DV NOTE to replace with the-following:
Table 1DV - Applicability of specific clauses of IEG60079-0
Clause or subclause of IEC 60079-0 IEC 60079-0)clause application to IEC[60079-11
Intrinsically safe apparatus Aisociated
apparatus
Ed. 5.( Ed. 6.0 Clause / Subclause title Group | and Group I
(informatjve) (informative) (normative) Group Il
1 1 Scope Applies Applies Applles
2 2 Normative references Applies Applies Applles
3 3 Terms and definitions Applies Applies Applles
4 4 Equipment grouping Applies Applies Applles
4.1 4.1 Group | Applies Excluded Applies
4.2 4.2 Group Il Applies Excluded Applles
4.3 4.3 Group Il Excluded Applies Applles
4.4 4.4 Equipment-for a particular Applies Applies Applles
explosive atmosphere
5.1 5.1 Environmental influences Applies Applies Applies
5.1.1 5.1.1 Ambient temperature Applies Applies Applies
5.1.2 5.1.2 External source of heating or Applies Applies Applles
cooling
5.2 5.2 Service temperature Applies Applies Applies
5.3.1 5.3.1 Determination of maximum Applies Applies Excluded
surface temperature
5.3.2.1 5:3.2.1 Group | electrical equipment Applies Excluded Exclyded
5.3.2.2 5.3.2.2 Group Il electrical equipment Applies Excluded Excl+ded
5.3.2.3 5:3:2:3 Groupii-etectricatequipment Exctuded Applies Exciided
5.3.3 5.3.3 Small component temperature | Applies Excluded Excluded
for Group | or Group Il
electrical equipment
6.1 6.1 General Applies Applies Applies
6.2 6.2 Mechanical strength of Excluded Excluded Excluded
equipment except when except when except when
6.1.23 a) is 6.1.3 a) is 6.1.2.3 a) is
applied applied. applied
6.3 6.3 Opening times Excluded Excluded Excluded

Table 1DV — Applicability of specific clauses of IEC 60079-0 Continued on Next Page
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Table 1DV - Applicability of specific clauses of IEC 60079-0 Continued

Clause or subclause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-11
Intrinsically safe apparatus Associated
apparatus
Ed. 5.0 Ed. 6.0 Clause / Subclause title Group | and Grouo Il
(informative) (informative) (normative) Group Il P
6.4 6.4 Circulating currents in Excluded Excluded Excluded
enclosures (e.g. of large
electrical machines)
6.5 6.5 Gasket retention Excluded Excluded Excluded
rexeept-when pt when
6.1.2.3 a) is 6.1.3 a) is 64:2|3 a) is
applied applied. applied
6.6 6.6 Electromagnetic and ultrasonic | Applies Applies Excljded
radiating equipment
711 711 Applicability Excluded Excluded Exclyided
except when except-when except when
6.1.2.3 a) is 6.1.3,a) is 6.1.23 a) is
applied applied. applied
7.1.2 7.1.21 Specification of materials Excluded Excluded Exclyded
except when except when except when
6.1.2.3 a)fis 6.1.3 a) is 6.1.2]3 a) is
applied applied. applied
71.3 7.1.22 Plastic materials Exeluded Excluded Excliided
except when except when except when
6:1.2.3 a) is 6.1.3 a) is 6.1.2]3 a) is
applied applied. applied
7.1.4 7.1.23 Elastomers Excluded Excluded Excliided
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2{3 a) is
applied applied. applied
7.2 7.2 Thermal endurance Excluded Excluded Excljded
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2]3 a) is
applied applied. applied
7.3 7.3 Resistance to light Excluded Excluded Exclyded
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.23 a) is
applied applied. applied
7.4 7.4 Electrostatic charges on Applies Applies Excliided
external non-metallic materials
NR 7.5 Accessible metal parts Applies Applies Exclyded
7.5 NR Threaded holes Excluded Excluded Exclihded
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2]3 a) is
applied applied. applipd
8.1 8.1 Material composition Applies Applies Excluded
8.1.1 8.2 Group | Applies Excluded Excluded
8.1.2 8.3 Group Il Applies Excluded Excluded
8.1.3 8.4 Group Il Excluded Applies Excluded
8.2 NR Threaded holes Excluded Excluded Excluded
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2.3 a) is
applied applied. applied
9 Fasteners Excluded Excluded Excluded
10 10 Interlocking devices Excluded Excluded Excluded

Table 1DV — Applicability of specific clauses of IEC 60079-0 Continued on Next Page
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Table 1DV - Applicability of specific clauses of IEC 60079-0 Continued

Clause or subclause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-11

Intrinsically safe apparatus Associated
apparatus
Ed. 5.0 Ed. 6.0 Clause / Subclause title Group | and Group Il
(informative) (informative) (normative) Group Il
11 11 Bushings Excluded Excluded Excluded
12 12 Materials used for cementing Excluded Excluded Excluded
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2.3 a) is
appted——appHed——apphied
13 13 Ex Components Applies Applies Applles
14 14 Connection facilities and Excluded Excluded Excliided
termination compartments
15 15 Connection facilities for Excluded Excluded Exclyided
earthing or bonding conductors
16 16 Entries into enclosures Excluded Excluded Exclided
except when except when except when
6.1.2.3 a) is 6,1.3 a) is 6.1.23 a) is
applied applied. applied
17 17 Supplementary requirements Excluded Excluded Excliided
for rotating machines
18 18 Supplementary requirements Excladed Excluded Exclyided
for switchgear T
19 19 Supplementary requirements Excluded Excluded Excliided
for fuses
20 20 Supplementary requirements Excluded Excluded Exclyided
for plugs, socket outlets.and
connectors
21 21 Supplementary requirements Excluded Excluded Exclyided
for luminaires T
22 22 Supplementary requirements Modified Modified Excliided
for caplights.and handlights
23.1 23.1 General Applies Applies Applies
23.2 23.2 Batteries Excluded Excluded Exclyided
23.3 23.3 Cell types Applies Applies Applles
23.4 23.4 Cells in a battery Applies Applies Applles
23.5 23.5 Ratings of batteries Applies Applies Applles
23.6 23.6 Interchangeability Applies Applies Applles
23.7 23.7 Charging of primary batteries Applies Applies Applles
23.8 238 Leakage Applies Applies Applles
23.9 23.9 Connections Applies Applies Applles
23.10 23.10 Orientation Applies Applies Applies
23.11 23.11 Replacement of cells or Applies Applies Applies
batteries
23.12 23.12 Replaceable battery pack Applies Applies Applies
24 24 Documentation Applies Applies Applies
25 25 Compliance of prototype or Applies Applies Applies
sample with documents
26.1 26.1 General Applies Applies Applies
26.2 26.2 Test configuration Applies Applies Applies
26.3 26.3 Tests in explosive test mixtures | Applies Applies Applies

Table 1DV — Applicability of specific clauses of IEC 60079-0 Continued on Next Page
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Table 1DV - Applicability of specific clauses of IEC 60079-0 Continued

Clause or subclause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-11
Intrinsically safe apparatus Associated
apparatus
Ed. 5.0 Ed. 6.0 Clause / Subclause title Group | and Grouo Il
(informative) (informative) (normative) Group Il P
26.4.1 26.4.1 Order of tests Excluded Excluded Excluded
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2.3 a) is
applied applied. applied
26.4.1.1 26441 Metallic-enclosures;metaitie Exetuded Exetuded Exetyded
parts of enclosures and glass | except when except when except when
parts of enclosures 6.1.2.3 a) is 6.1.3 a) is 6.1.2{3 a) is
applied applied. applied
26.4.1.2 26.4.1.2 Non-metallic enclosures or Excluded Excluded Excliided
non-metallic parts of except when except when except when
enclosures 6.1.2.3 a) is 6.1.3.a)is 6.1.23 a) is
applied applied. applied
26.4.1.2.1 26.4.1.2.1 Group | electrical equipment Excluded Execluded Excliided
except when except when
6.1.2.3 a) is 6.1.2{3 a) is
applied applied
26.4.1.2.2 26.4.1.2.2 Group Il and Group il electrical | Excluded Excluded Excliided
equipment except when except when except when
6:0h2.3 a) is 6.1.3 a) is 6.1.213 a) is
applied applied. applied
26.4.2 26.4.2 Resistance to impact Excluded Excluded Excliided
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2{3 a) is
applied applied. applied
26.4.3 26.4.3 Drop test Applies Applies Exclyded
except when
6.1.2{3 a) is
applied
26.4.4 26.4.4 Acceptance criteria Applies Applies Exclyded
except when
6.1.2]3 a) is
applipd
26.4.5 26.4.5 Degree of protection (IP) by Applies Applies Applles
enclosures
26.5.1.1 26.5.1.1 General Applies Applies Exclyded
26.5.1.2 26.5/12 Service temperature Modified Modified Modikied
26.5.1.3 26.5.11.3 Maximum surface temperature | Modified Modified Modihed
26.5.2 26:5.2 Thermal shock test Excluded Excluded Excliided
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2|3 a) is
applied applied. applied
26.5.3 26.5.3 Small component ignition test | Applies Excluded Excluded
(Group | and Group II)
26.6 26.6 Torque test for bushings Excluded Excluded Excluded
26.7 26.7 Non-metallic enclosures or Excluded Excluded Excluded
non-metallic parts of except when except when except when
enclosures 6.1.2.3 a) is 6.1.3 a) is 6.1.2.3 a) is
applied applied. applied

Table 1DV — Applicability of specific clauses of IEC 60079-0 Continued on Next Page
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Table 1DV - Applicability of specific clauses of IEC 60079-0 Continued

Clause or subclause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-11

(Informative)

electric machines

Intrinsically safe apparatus Associated
apparatus
Ed. 5.0 Ed. 6.0 Clause / Subclause title Group | and Grouo Il
(informative) (informative) (normative) Group Il P
26.8 26.8 Thermal endurance to heat Excluded Excluded Excluded
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2.3 a) is
applied applied. applied
26.9 269 Fhermat-endurance-to-cotd Exetuded Exetuded Exetyded
except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.213 a) is
applied applied. applied
26.10 26.10 Resistance to light Excluded Excluded Exclyded
except when except when except when
6.1.2.3 a) is 6.1.3a)is 6.1.213 a) is
applied applied. applied
26.11 26.11 Resistance to chemical agents | Excluded Excluded Exclded
for Group | electrical equipment | except when
6.1.2.3 a) is
applied
26.12 26.12 Earth continuity Excluded Excluded Exclyded
26.13 26.13 Surface resistance test of parts | Applies Applies Excljded
of enclosures of non-metallic
materials
26.15 26.14 Measurement of capacitance Applies Applies Exclyded
NR 26.15 Verification of ratings of Excluded Excluded Exclyided
ventilating fans
NR 26.16 Alternative qualification of Excluded Excluded Excluded
elastomeric sealing’O-rings except when except when except when
6.1.2.3 a) is 6.1.3 a) is 6.1.2]3 a) is
applied applied. applipd
27 27 Routine tests Applies Applies Applies
28 28 Manufacturer’s responsibility Applies Applies Applles
29 29 Marking Applies Applies Applies
30 30 Instructions Applies Applies Applles
Annex A Annex A Supplementary requirements Excluded Excluded Excluded
(Normative) (Normative) for cable glands
Annex B Annex B Requirements for Ex Applies Applies Applies
(Normative) (Normative) Components
Annex C Annex C Example of rig for resistance to | Applies Applies Exclyided
(Normative) (Normative) impact test except when
6.1.2{3 a) is
applied
Annex D NR Alternative risk assessment Applies Applies Applies
(Informative) method encompassing
“equipment protection levels”
for Ex equipment
Annex E Annex D Motors supplied by converters | Excluded Excluded Excluded
(Informative) (Informative)
NR Annex E Temperature rise testing of Excluded Excluded Excluded
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Table 1DV - Applicability of specific clauses of IEC 60079-0 Continued

Clause or subclause of IEC 60079-0 IEC 60079-0 clause application to IEC

60079-11

Intrinsically safe apparatus As

apparatus

sociated

(informati

Ed. 5.0

Ed. 6.0 Clause / Subclause title

(informative)

Group | and

Group Il Group Il

(normative)

ve)

NR

Excluded
except when
6.1.3 a) is
applied.

Excluded
except when
6.1.2.3 a) is
applied

Guideline flowchart for tests of
non-metallic enclosures or
nonmetallic parts of enclosures

Annex F
(Informative)

Excluded

except when
6.1.2.
applied

3a)is

Applies -
Excluded
Excluded
Modified —

(26.4)

This requirement of IEC 60079-0 does not apply.
cept — This requirement of IEC 60079-0 does not apply except when the conditions stated are' m
his requirement of IEC 60079-0 is modified as detailed in this standard.

NOTE 1 Th
60079-0 ar
IEC 60079-
General re
no require

precedencé¢.

NOTE 2 In the US, the authority having jurisdiction for underground mines is-the Mine Safety and Health
Administrafion (MSHA) of the federal government. Additional regulations¢heyond those detailed here will als

clause numbers in the above table are shown for information only. The applicable requirements of IEC

identified by the clause title which is normative. This table was written against the specific requ
, ed. 6.0. The clause numbers for the previous edition are shown for informatien only. This is to
uirements IEC 60079-0, ed. 5.0, to be used where necessary with this part©f IEC 60079. Where tH
ents, indicated by NR, or there is a conflict between requirements, the later edition requirementg

rements of
Enable the
ere were
take

b apply.

1DV.2 DR Addition of 1DV.2.1

1DV.2.1 Where references are made to_other IEC 60079 standards, the re¢ferenced

repuirements found in these standardsshall apply as modified by any applid
National Differences.

2 Normatjve references

2[

Replace “Normative references” with “References”.

The follow
references
document

IEC 6007¢

)V.1 DR Modification of the-title in Clause 2 as follows:

ing referenced_documents are indispensable for the application of this document.
, only the edition cited applies. For undated references, the latest edition of the
(including,.any*amendments) applies.

-0, EXploesive atmospheres — Part 0: Equipment — General requirements

able U.S.

For dated
referenced

IEC 60074

-7~Explosive atmospheres — Part 7: Equipment protection by increased safety “e”

IEC 60079-25, Explosive atmospheres — Part 25: Intrinsically safe electrical systems

IEC 60085, Electrical insulation — Thermal evaluation and designation

IEC 60112, Method for the determination of the proof and the comparative tracking indices of solid

insulating

materials

IEC 60127 (all parts), Miniature fuses


https://ulnorm.com/api/?name=UL 60079-11 2018.pdf

FEBRUARY 15, 2013 ANSI/ISA 60079-11 (12.02.01)-2012 ¢ ANSI/UL 60079-11 25

IEC 60317-3, Specifications for particular types of winding wires — Part 3: Polyester enamelled round
copper wire, class 155

IEC 60317-7, Specifications for particular types of winding wires — Part 7: Polyimide enamelled round
copper wire, class 220

IEC 60317-8, Specifications for particular types of winding wires — Part 8: Polyesterimide enamelled round
copper winding wire, class 180

IEC 60317-13, Specifications for particular types of winding wires — Part 13: Polyester or polyesterimide
overcoated with polyamide-imide enamelled round copper wire, class 200

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems i Part 1: [Principles,
requiremepts and tests

IEC 60664-3:2003, Insulation coordination for equipment within low-voltage\systems — Part|3: Use of
coating, potting or moulding for protection against pollution

IEC 61158-2, Industrial communication networks — Fieldbus specifications — Part 2: Physical layer
specificatipn and service definition

IEC 62018-1, Caplights for use in mines susceptible to firedamp — Part 1: General requifements —
Constructipn and testing in relation to the risk of explosion

ANSI/UL 348-1 Low-Voltage Fuses — Part 1: General®Requirements
20)V.2 DR Modification of Clause 2 references to replace with the following:
IEC 60079-35-1, Explosive atmospheres Part 35-1: Caplights for use in mines siisceptible

to| firedamp — General requitements — Construction and testing in relation to the risk of
explosion

IEC 60085, Electricalinsulation — Thermal evaluation and designation

IEC 60112, Method-for the determination of the proof and the comparative tracking indices
of{ solid insulating materials

IEC 60127 (all parts), Miniature fuses

IEC. 60317-3, Specifications for particular types of winding wires — Part 3: |Polyester

IEC 60317-7, Specifications for particular types of winding wires — Part 7: Polyimide
enamelled round copper wire, class 220

IEC 60317-8, Specifications for particular types of winding wires — Part 8: Polyesterimide
enamelled round copper winding wire, class 180

IEC 60317-13, Specifications for particular types of winding wires — Part 13: Polyester or
polyesterimide overcoated with polyamide-imide enamelled round copper wire, class 200
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IEC 60529, Degrees of protection provided by enclosures (IP Code)
IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part
1: Principles, requirements and tests
IEC 60664-3:2003, Insulation coordination for equipment within low-voltage systems — Part
3: Use of coating, potting or moulding for protection against pollution
IEC 61158-2, Industrial communication networks — Fieldbus specifications — Part 2:
Physical layer specification and service definition
IS)A 60079-25, Explosive atmospheres — Part 25: Intrinsically safe electrical systems
UlL 248 (all parts) Low-Voltage Fuses
UL 746A Polymeric Materials B Short Term Property Evaluations
UL 840 Insulation Coordination Including Clearances and Creepage Distances for|Electrical
Equipment
UL 60079-0 Explosive Atmospheres Part 0: Equipment — General Requirements
ULL 60079-7 Explosive Atmospheres — Part 7: Equipm€nt Protection by Increased [Safety “e”
3 Terms and definitions
For the pyrposes of this document, the terms and définitions given in IEC 60079-0, and the¢ following

apply.

3.1 Gene

3.1.1 intfinsic safety “i” type of protection based on the restriction of electrical energy withi

equipment
which can

3.1.2 asgociated apparatus-electrical equipment which contains both intrinsically safe circui

non-intring
adversely

NOTE Assodg

ral

and of interconnecting wiring exposed to the explosive atmosphere to a level beloy
cause ignition by eitherisparking or heating effects

ically safe circuits-and is constructed so that the non-intrinsically safe circuits canno
affect the intfinsically safe circuits

iated apparatus may be either:

=)

that

s and
it

a) electrical ¢

quipment which has another type of protection listed in IEC 60079-0 for use in the appropriate explosive

atmosphere,

or

b) electrical equipment not so protected and which, therefore, is not normally used within an explosive atmosphere, for example a
recorder which is not itself in an explosive atmosphere, but is connected to a thermocouple situated within an explosive
atmosphere where only the recorder input circuit is intrinsically safe.

3.1.3 intrinsically safe apparatus electrical equipment in which all the circuits are intrinsically safe

circuits
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3.1.4 intrinsically safe circuit circuit in which any spark or any thermal effect produced in the
conditions specified in this standard, which include normal operation and specified fault conditions, is
not capable of causing ignition of a given explosive atmosphere

3.1.5 simple apparatus 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

3.2 coating insulating material such as varnish or dry film laid on the surface of the assembly

NOTE Coating and base material of a printed board form an insulating system that may have properties similar to solid insulation.

[Definition|3.5 of IEC 60664-3]

3.3 confprmal coating electrical insulating material applied as a coating to loaded lprinted cifcuit
boards to produce a thin layer conforming to the surface in order to provide a protective barrigr against
deleteriou$ effects from environmental conditions

[Definition|2.1 of IEC 61086-1]

3.4 control drawing drawing or other document that is prepared hy'the manufacturer for the
intrinsically safe or associated apparatus, detailing the electrical parameters to allow for
interconndctions to other circuits or apparatus

3.5 diod¢ safety barrier assemblies incorporating shunt:diodes or diode chains (including Z¢ner
diodes) prptected by fuses or resistors or a combinatiofof these, manufactured as an individdal
apparatus|rather than as part of a larger apparatus

3.6 entity concept method used to determine;acceptable combinations of intrinsically safe apparatus
and assodjated apparatus through the use of\intrinsically safe parameters assigned to connection
facilities

3.7 faults|

3.7.1 countable fault fault which occurs in parts of electrical apparatus conforming to the
constructignal requirements-ef.lEC 60079-11

3.7.2 faullt any defectiof-any component, separation, insulation or connection between compgpnents,
not definedl as infalliple-by IEC 60079-11, upon which the intrinsic safety of a circuit depends

3.7.3 non-countable fault fault which occurs in parts of electrical apparatus not conforming o the
constructignalréquirements of IEC 60079-11

3.8 fuse rating — I, current rating of a fuse as specified in IEC 60127 series, ANSI/UL 248-1 or in the
manufacturer’s specification

3.8DV D2 Modification of Clause 3.8 to replace with the following:

fuse rating — |, current rating of a fuse as specified in IEC 60127 series, the ANSI/UL 248
series or in the manufacturer’s specification

3.9 FISCO abbreviation of Fieldbus Intrinsically Safe Concept
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3.10 infallibility

3.10.1 infallible component — infallible assembly of components component or assembly of
components that is considered as not subject to certain fault modes as specified in IEC 60079-11
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NOTE The probability of such fault modes occurring in service or storage is considered to be so low that they are not to be taken
into account.

3.10.2 infallible connection connections, including joints and interconnecting wiring and printed circuit
board tracks, that are not considered according to IEC 60079-11 as becoming open-circuited in service
or storage

NOTE The probability of such fault modes occurring in service or storage is considered to be so low that they are not to be taken
into account.

3.10.3 infallible separation — infallible insulation separation or insulation between electrically
conductivg parts that Is considered as not subject to short circuits as specified in [EC 6007911

NOTE The pfobability of such fault modes occurring in service or storage is considered to be so low that theyjare nof to be taken
into account.

ts

3.11 internal wiring wiring and electrical connections that are made within the apparatus by
manufactyrer

3.11DV DR Modification of Clause 3.11 to add the following NOTE after the first
paragraph:

NOTE Within a rack or panel, interconnections between separate pieces of apparatus made
in| accordance with detailed instructions from/the manufacturer are considefed to be
internal wiring.

3.12 live|maintenance maintenance activities carried;out while the associated apparatus, infrinsically
safe appafatus and circuits are energized

3.13 elecfrical parameters

3.13.1 mpximum input voltage U; maximum voltage (peak a.c. or d.c.) that can be applied {fo the
connection facilities of apparatus without invalidating the type of protection

3.13.2 mpximum input current-; maximum current (peak a.c. or d.c.) that can be applied tq the
connection facilities of apparatus without invalidating the type of protection

3.13.3 mpximum input power P; maximum power that can be applied to the connection facfilities of
apparatus|without invalidating the type of protection

3.13.4 mpximum internal capacitance C; maximum equivalent internal capacitance of the gpparatus
which is cpnsidered as appearing across the connection facilities

3.13.5 maximum internal inductance L; maximum equivalent internal inductance of the apparatus
which is considered as appearing at the connection facilities

3.13.6 maximum internal inductance to resistance ratio L;/R; maximum value of ratio of inductance
to resistance which is considered as appearing at the external connection facilities of the electrical
apparatus

3.13.7 maximum output voltage U, 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
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3.13.8 maximum output current I, maximum current (peak a.c. or d.c.) in apparatus that can be
taken from the connection facilities of the apparatus

3.13.9 maximum output power P, maximum electrical power that can be taken from the apparatus

3.13.10 maximum external capacitance C, maximum capacitance that can be connected to the
connection facilities of the apparatus without invalidating the type of protection

3.13.11 maximum external inductance L, maximum value of inductance that can be connected to
the connection facilities of the apparatus without invalidating the type of protection

3.13.12 maximum external inductance to resistance ratio L,/R, maximum value of ratio df
inductanceg to resistance that can be connected to the external connection facilities of the electrical
apparatus|without invalidating intrinsic safety

3.13.13 rmaximum r.m.s. a.c. or d.c. voltage U,, maximum voltage that can be applied to the non
intrinsically safe connection facilities of associated apparatus without invalidating-the type of pfotection

NOTE 1 Thiq additionally applies to the maximum voltage that can be applied to non-intrinsically’safe connection faciljties of
intrinsically spfe apparatus (for example, charging connections on battery operated apparatus, where charging is only|done in the
non-hazardofis area).
NOTE 2 The|value of Um may be different at different sets of connection facilities, and may be different for a.c. and d.c. voltages.
3.14 ovefvoltage category numeral defining a transientiovervoltage condition
[Definition[1.3.10 of IEC 60664-1]

NOTE Overvpltage categories |, Il, Ill and IV are used, see.2:2.2.1 of IEC 60664-1.

3.15 pollution degree numeral characterizing the expected pollution of the micro-environment
[Definition|1.3.13 of IEC 60664-1]

NOTE Pollutjon degrees 1, 2, 3 and 4qare-used.

3.16 protective extra-low voltage — PELV extra-low voltage system which is not electrically|
separated|from earth but which otherwise satisfies the requirements for SELV

NOTE A 50 Y centre-tapped earth system is a PELV system.

o the

d. insulation voltage r.m.s. withstand voltage value assigned by the manufacturer t
i izi ift i iti itstnsulation

[Definition 1.3.9.1 of IEC 60664-1]

NOTE The rated insulation voltage is not necessarily equal to the rated voltage of equipment which is primarily related to
functional performance.

3.18 recurring peak voltage maximum peak value of periodic excursions of the voltage waveform
resulting from distortions of an a.c. voltage or from a.c. components superimposed on a d.c. voltage

NOTE Random overvoltages, for example due to occasional switching, are not considered as recurring peak voltages
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3.19 safety extra-low voltage — SELV extra-low voltage system (i.e. normally not exceeding 50 V a.c.
or 120 V ripple-free d.c.) electrically separated from earth and from other systems in such a way that a
single fault cannot give rise to an electric shock

NOTE A 50 V earth free system is a SELV system.

3.20 encapsulation — encapsulate process of applying a compound to enclose or placing in or as if

in a capsu

le

3.21 casting process of pouring a liquid compound at normal ambient pressure into a cast

3.22 mollding process of placing an object in a tool with a shaping cavity and with plastic,material

being intrc{duced around the inserted component with pressure applied to either partially or.tof
encapsulate the inserted component

NOTE This g

3.23 galy
between t

NOTE Galval
4 Groupi
Intrinsicall
the appro

requireme
assigned i

rocess may also be referred to as injection moulding, over-moulding or insert moulding.

anic isolation arrangement within an apparatus which permits the.transfer of signg
vo circuits without any direct electrical connection between the two

hic isolation frequently utilizes either magnetic (transformer or relay) or optecoupled elements.

ng and classification of intrinsically safe apparatus{and associated apparatus
safe and associated apparatus which has a type of protection listed in IEC 60079-(

priate explosive atmosphere, shall be grouped in accordance with equipment

nts of IEC 60079-0 and shall have a maximum surface temperature or temperd
n accordance with the temperature requirements of IEC 60079-0.

Associate
equipmen

apparatus which has no such type of protection shall only be grouped in accordan
grouping requirements of IEC_60079-0.

ally

| or power

for use in

grouping
ture class

te with the

4DV.1 DR Modification of Clause 4, second paragraph to replace with the following:

4DV.1.1 Associated apparatus which has a type of protection listed in UL 60079-0 but not
syitable to be located in the explosive atmosphere shall only be grouped in agcordance

w

5 Levels

5.1 Gene

of Protecti

h the equipment‘grouping requirements of UL 60079-0.
f protection and ignition compliance requirements of electrical apparatus

al

on //iall //ibll or “iC”

in Levels

The requirements of this standard shall apply to all levels of protection unless otherwise stated. In the
determination of level of protection “ia”, “ib” or “ic”, failure of components and connections shall be
considered in accordance with 7.6. Failure of separations between conductive parts shall be considered
in accordance with 6.3. The determination shall include opening, shorting and earthing of the external
intrinsically safe connection facilities in accordance with 6.2.
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The intrinsically safe parameters for the intrinsically safe apparatus and associated apparatus shall be
determined taking into account the requirements for spark ignition compliance of 5.5 and thermal ignition
compliance of 5.6.

For circuits of associated apparatus which are connected to safety extra low-voltage circuits (SELV) or
protective extra low-voltage circuits (PELV) circuits, U, shall only be applied as a ‘common mode’ voltage,
with the nominal operating voltage applied for the differential mode signal between the circuit conductors.
(Typical examples are RS-232, RS-485 or 4-20 mA circuits). The certificate number for associated
apparatus relying on SELV or PELV circuits shall include the ”X” suffix in accordance with the marking
requirements of IEC 60079-0 and the specific conditions of use listed on the certificate shall detail the
precautions necessary.

5.]DV.1 DR Modification of Clause 5.1, fourth paragraph to replace with the-following:

5.1DV.1.1 For circuits of associated apparatus which are connected to safety extra
low-voltage circuits (SELV) or protective extra low-voltage circuits (PELV) circuits, Uy,
shall only be applied as a ‘common mode’ voltage, with the nominal operating voltage
applied for the differential mode signal between the circuit conductors. (Typical [examples
arp RS-232, RS-485 or 4-20 mA circuits). Associated apparatls-relying on SELVY or PELV
circuits shall detail any special precautions necessary for.installation.

Where livgd maintenance procedures are specified by the manufacturer in the documentation provided, the
effects of this live maintenance shall not invalidate intrinsic safety_ and this shall be considered|during the
testing angl assessment.

NOTE 1 Apgaratus may be specified with more than one level of pratection, and may have different parameters for ach level of
protection.

NOTE 2 For|the application of U, U in the following clauses, any voltage up to the maximum voltage may be applied for the
assessment.

5.2 Level|of protection “ia”

With U, ahd Ui, applied, the intrinsically safe circuits in electrical apparatus of level of protection “ia” shall
not be capable of causing ignition-in each of the following circumstances:

a) in normpl operation and with the application of those non-countable faults which give the mot onerous
condition;

b) in normal opefation and with the application of one countable fault plus those non-countpble faults
which givg the most onerous condition;

€) in nornratoperatiomand-with—the—appticatiomof two—countabtefautts ptus—thosemoncountable faults
which give the most onerous condition.

The non-countable faults applied may differ in each of the above circumstances.

In testing or assessing the circuits for spark ignition, the following safety factors shall be applied in
accordance with 10.1.4.2:

—for botha)and b) 1,5

— for c) 1,0
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