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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 standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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 2006, 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. 

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: 

• Inclusion 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. 
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• Clarification of the requirements for accessories connected to intrinsically safe apparatus; 
such as chargers and data loggers. 

• Addition of new test requirements for opto-isolators. 

• Introduction 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 on 
voting indicated in the above table. 

This standard supplements and modifies the general requirements of IEC 60079-0, except as 
indicated in Table 1 (see Scope). 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts of the IEC 60079 series, under the general title: Explosive atmospheres, can 
be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until the 
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 
the specific publication. At this date, the publication will be  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• 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 intrinsic safety "i" 
 
 
 

1 Scope 

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.  

This type of protection is applicable to electrical equipment in which the electrical circuits 
themselves are incapable of causing an explosion in the surrounding explosive atmospheres. 

This standard is also applicable to electrical equipment or parts of electrical equipment located 
outside the explosive atmosphere or protected by another Type of Protection listed in 
IEC 60079-0, where the intrinsic safety of the electrical circuits in the explosive atmosphere 
may depend upon the design and construction of such electrical equipment or parts of such 
electrical equipment. The electrical circuits exposed to the explosive atmosphere are evaluated 
for use in such an atmosphere by applying this standard. 

The requirements for intrinsically safe systems are provided in IEC 60079-25.  

This standard supplements and modifies the general requirements of IEC 60079-0, except as 
indicated in Table 1. Where a requirement of this standard conflicts with a requirement of 
IEC 60079-0, the requirements of this standard shall take precedence. 

If requirements in this standard are applicable to both intrinsically safe apparatus and 
associated apparatus the term “apparatus” is used throughout the standard. 

This standard is for electrical equipment only; therefore the term “equipment” used in the 
standard always means “electrical equipment”. 

If associated apparatus is placed in the explosive atmosphere, it shall be protected by an 
appropriate Type of Protection listed in IEC 60079-0, and then the requirements of that method 
of protection together with the relevant parts of IEC 60079-0 also apply to the associated 
apparatus.  

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) 

(informative) 

Ed. 6.0 
(2011) 

(informative) 

Clause / Subclause  
title 

(normative) 
Group I and Group II Group III 

 

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 I Applies Excluded Applies 

4.2 4.2 Group II Applies Excluded Applies 
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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 I and Group II Group III 

 

4.3 4.3 Group III Excluded Applies Applies 

4.4 4.4 Equipment for a particular 
explosive atmosphere 

Applies Applies Applies 

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 cooling 

Applies Applies Applies 

5.2 5.2 Service temperature Applies Applies Applies 

5.3.1 5.3.1 Determination of 
maximum surface 
temperature 

Applies Applies Excluded 

5.3.2.1 5.3.2.1 Group I electrical 
equipment 

Applies Excluded Excluded 

5.3.2.2 5.3.2.2 Group II electrical 
equipment 

Applies Excluded Excluded 

5.3.2.3 5.3.2.3 Group III electrical 
equipment 

Excluded Applies Excluded 

5.3.3 5.3.3 Small component 
temperature for Group I 
or Group II electrical 
equipment 

Applies Excluded Excluded 

6.1 6.1 General Applies Applies Applies 

6.2 6.2 Mechanical strength of 
equipment 

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

6.3 6.3 Opening times  Excluded Excluded Excluded 

6.4 6.4 Circulating currents in 
enclosures (e.g. of large 
electrical machines) 

Excluded Excluded Excluded 

6.5 6.5 Gasket retention  Excluded except 
when 6.1.2.3a)is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

6.6 6.6 Electromagnetic and 
ultrasonic radiating 
equipment 

Applies Applies Excluded 

7.1.1 7.1.1 Applicability Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

7.1.2 7.1.2.1 Specification of materials Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

7.1.3 7.1.2.2 Plastic materials  Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

7.1.4 7.1.2.3 Elastomers  Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

7.2 7.2 Thermal endurance  Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 
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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 I and Group II Group III 

 

7.3 7.3 Resistance to light  Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

7.4 7.4 Electrostatic charges on 
external non-metallic 
materials 

Applies Applies Excluded 

NR 7.5 Accessible metal parts Applies Applies Excluded 

7.5 NR Threaded holes Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

8.1 8.1 Material composition Applies Applies Excluded 

8.1.1 8.2 Group I Applies Excluded Excluded 

8.1.2 8.3 Group II Applies Excluded Excluded 

8.1.3 8.4 Group III Excluded Applies Excluded 

8.2 NR Threaded holes Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

9 9 Fasteners Excluded Excluded Excluded 

10 10 Interlocking devices Excluded Excluded Excluded 

11 11 Bushings Excluded Excluded Excluded 

12 12 Materials used for 
cementing  

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

13 13 Ex Components Applies Applies Applies 

14 14 Connection facilities and 
termination compartments 

Excluded Excluded Excluded 

15 15 Connection facilities for 
earthing or bonding 
conductors 

Excluded Excluded Excluded 

16 16 Entries into enclosures Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

17 17 Supplementary 
requirements for rotating 
machines 

Excluded Excluded Excluded 

18 18 Supplementary 
requirements for 
switchgear 

Excluded Excluded Excluded 

19 19 Supplementary 
requirements for fuses 

Excluded Excluded Excluded 

20 20 Supplementary 
requirements for plugs, 
socket outlets and  
connectors 

Excluded Excluded Excluded 

21 21 Supplementary 
requirements for 
luminaires 

Excluded Excluded Excluded 

22 22 Supplementary 
requirements for caplights 
and handlights 

Modified Modified Excluded 

23.1 23.1 General Applies Applies Applies 
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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 I and Group II Group III 

 

23.2 23.2 Batteries Excluded Excluded Excluded 

23.3 23.3 Cell types Applies Applies Applies 

23.4 23.4 Cells in a battery Applies Applies Applies 

23.5 23.5 Ratings of batteries Applies Applies Applies 

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 Applies 

24 24 Documentation Applies Applies Applies 

25 25 Compliance of prototype 
or sample with documents 

Applies Applies Applies 

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 

26.4.1 26.4.1 Order of tests Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.4.1.1 26.4.1.1 Metallic enclosures, 
metallic parts of 
enclosures and glass 
parts of enclosures 

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.4.1.2 26.4.1.2 Non-metallic enclosures 
or non-metallic parts of 
enclosures 

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.4.1.2.1 26.4.1.2.1 Group I electrical 
equipment 

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded Excluded except 
when 6.1.2.3a) is 
applied 

26.4.1.2.2 26.4.1.2.2 Group II and Group III 
electrical equipment  

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.4.2 26.4.2 Resistance to impact  Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.4.3 26.4.3 Drop test Applies Applies Excluded except 
when 6.1.2.3a) is 
applied 

26.4.4 26.4.4 Acceptance criteria Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.4.5 26.4.5 Degree of protection (IP) 
by enclosures 

Applies Applies Applies 

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 

This docum
ent is a preview

 generated by EVS



60079-11  IEC:2011 – 13 – 

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 I and Group II Group III 

 

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 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.5.3 26.5.3 Small component ignition 
test (Group I and Group 
II) 

Applies Excluded Excluded 

26.6 26.6 Torque test for bushings Excluded Excluded Excluded 

26.7 26.7 Non-metallic enclosures 
or non-metallic parts of 
enclosures 

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.8 26.8 Thermal endurance to 
heat 

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.9 26.9 Thermal endurance to 
cold 

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.10 26.10 Resistance to light  Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

26.11 26.11 Resistance to chemical 
agents for Group I 
electrical equipment  

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded Excluded 

26.12 26.12 Earth continuity Excluded Excluded Excluded 

26.13 26.13 Surface resistance test of 
parts of enclosures of 
non-metallic materials 

Applies Applies Excluded 

26.15 26.14 Measurement of 
capacitance 

Applies Applies Excluded 

NR 26.15 Verification of ratings of 
ventilating fans 

Excluded Excluded Excluded 

NR 26.16 Alternative qualification of 
elastomeric sealing O-
rings 

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

27 27 Routine tests Applies Applies Applies 

28 28 Manufacturer’s 
responsibility 

Applies Applies Applies 

29 29 Marking Applies Applies Applies 

30 30 Instructions Applies Applies Applies 

Annex A 

(Normative) 

Annex A 

(Normative) 

Supplementary 
requirements for cable 
glands 

Excluded Excluded Excluded 

Annex B 

(Normative) 

Annex B 

(Normative) 

Requirements for Ex 
Components 

Applies Applies Applies 

Annex C 

(Informative) 

Annex C 

(Informative) 

Example of rig for 
resistance to impact test 

Applies Applies Excluded except 
when 6.1.2.3a) is 
applied 
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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 I and Group II Group III 

 

Annex D 

(Informative) 

NR Alternative risk 
assessment method 
encompassing 
“equipment protection 
levels” for Ex equipment 

Applies Applies Applies 

Annex E 

(Informative) 

Annex D 

(Informative) 

Motors supplied by 
converters 

Excluded Excluded Excluded 

NR Annex E 

(Informative) 

Temperature rise testing 
of electric machines 

Excluded Excluded Excluded 

NR Annex F 

(Informative) 

Guideline flowchart for 
tests of non-metallic 
enclosures or non-
metallic parts of 
enclosures (26.4) 

Excluded except 
when 6.1.2.3a) is 
applied 

Excluded except 
when 6.1.3 a) is 
applied. 

Excluded except 
when 6.1.2.3a) is 
applied 

Applies – This requirement of IEC 60079-0 is applied without change. 

Excluded – This requirement of IEC 60079-0 does not apply. 

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 60079-0, ed. 6.0. The clause numbers for the previous edition are shown for information only. This is to enable the 
General requirements IEC 60079-0, ed. 5.0, to be used where necessary with this part of IEC 60079. Where there were no 
requirements, indicated by NR, or there is a conflict between requirements, the later edition requirements take 
precedence. 

 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments) applies. 

IEC 60079-0, Explosive atmospheres – Part 0: Equipment – General requirements  

IEC 60079-7, 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 

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

This docum
ent is a preview

 generated by EVS



60079-11  IEC:2011 – 15 – 

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 – 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 

IEC 62013-1, Caplights for use in mines susceptible to firedamp – Part 1: General 
requirements – Construction and testing in relation to the risk of explosion 

ANSI/UL 248-1, Low-Voltage Fuses – Part 1: General Requirements 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60079-0, and the 
following apply. 

3.1  
general 
3.1.1 
intrinsic safety “i” 
type of protection based on the restriction of electrical energy within equipment and of 
interconnecting wiring exposed to the explosive atmosphere to a level below that which can 
cause ignition by either sparking or heating effects 

3.1.2 
associated apparatus 
electrical equipment which contains both intrinsically safe circuits and non-intrinsically safe 
circuits and is constructed so that the non-intrinsically safe circuits cannot adversely affect the 
intrinsically safe circuits  

NOTE Associated apparatus may be either: 

a) electrical equipment 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 

This docum
ent is a preview

 generated by EVS


	English

	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Grouping and classification of intrinsically safe apparatus and associated apparatus
	5 Levels of protection and ignition compliance requirements of electrical apparatus
	5.1 General
	5.2 Level of protection "ia"
	5.3 Level of protection "ib"
	5.4 Level of protection "ic"
	5.5 Spark ignition compliance
	5.6 Thermal ignition compliance
	5.7 Simple apparatus

	6 Apparatus construction
	6.1 Enclosures 
	6.2 Facilities for connection of external circuits
	6.3 Separation distances
	6.4 Protection against polarity reversal
	6.5 Earth conductors, connections and terminals
	6.6 Encapsulation 

	7 Components on which intrinsic safety depends
	7.1 Rating of components
	7.2 Connectors for internal connections, plug-in cards and components
	7.3 Fuses
	7.4 Primary and secondary cells and batteries
	7.5 Semiconductors
	7.6 Failure of components, connections and separations
	7.7 Piezo-electric devices
	7.8 Electrochemical cells for the detection of gases

	8 Infallible components, infallible assemblies of components and infallible connections on which intrinsic safety depends 
	8.1 Level of Protection “ic”
	8.2 Mains transformers
	8.3 Transformers other than mains transformers
	8.4 Infallible windings
	8.5 Current-limiting resistors
	8.6 Capacitors
	8.7 Shunt safety assemblies
	8.8 Wiring, printed circuit board tracks, and connections
	8.9 Galvanically separating components

	9 Supplementary requirements for specific apparatus
	9.1 Diode safety barriers
	9.2 FISCO apparatus
	9.3 Handlights and caplights

	10 Type verifications and type tests
	10.1 Spark ignition test
	10.2 Temperature tests
	10.3 Dielectric strength tests
	10.4 Determination of parameters of loosely specified components
	10.5 Tests for cells and batteries
	10.6 Mechanical tests
	10.7 Tests for intrinsically safe apparatus containing piezoelectric devices
	10.8 Type tests for diode safety barriers and safety shunts
	10.9 Cable pull test
	10.10 Transformer tests
	10.11 Optical isolators tests
	10.12 Current carrying capacity of infallible printed circuit board connections

	11 Routine verifications and tests
	11.1 Routine tests for diode safety barriers
	11.2 Routine tests for infallible transformers

	12 Marking
	12.1 General
	12.2 Marking of connection facilities
	12.3 Warning markings
	12.4 Examples of marking

	13 Documentation
	Annex A (normative)
Assessment of intrinsically safe circuits
	Annex B (normative)
Spark test apparatus for intrinsically safe circuits
	Annex C (informative)
Measurement of creepage distances, clearances and separation distances through casting compound and through solid insulation
	Annex D (normative)
Encapsulation
	Annex E (informative)
Transient energy test
	Annex F (normative) Alternative separation distances for assembled
printed circuit boards and separation of components
	Annex G (normative) Fieldbus intrinsically safe concept (FISCO) –
Apparatus requirements
	Annex H (informative)
Ignition testing of semiconductor limiting power supply circuits
	Bibliography
	Figures

	Figure 1 – Separation of intrinsically safe and non-intrinsically safe terminals
	Figure 2 – Example of separation of conducting parts
	Figure 3 – Determination of creepage distances 
	Figure 4 – Creepage distances and clearances on printed circuit boards
	Figure 5 – Examples of independent and non-independent connecting elements
	Figure A.1 – Resistive circuits
	Figure A.3 – Group II capacitive circuits
	Figure A.4 – Inductive circuits of Group II
	Figure A.5 – Group I inductive circuits
	Figure A.6 – Group IIC inductive circuits
	Figure A.7 – Simple inductive circuit
	Figure A.8 – Simple capacitive circuit
	Figure A.9 – Equivalent capacitance
	Figure B.1 – Spark test apparatus for intrinsically safe circuits
	Figure B.2 – Cadmium contact disc
	Figure B.3 – Wire holder
	Figure B.4 – Example of a practical design of spark test apparatus
	Figure B.5 – Arrangement for fusing tungsten wires
	Figure C.1 – Measurement of clearance
	Figure C.2 – Measurement of composite distances
	Figure C.3 – Measurement of creepage
	Figure C.4 – Measurement of composite creepage
	Figure D.1 – Examples of encapsulated assemblies conforming to 6.3.5 and 6.6
	Figure D.2 – Applications of encapsulation using casting compound
without an enclosure
	Figure D.3 – Examples of assemblies using moulding conforming to 6.6
	Figure E.1 – Example of test circuit
	Figure E.2 – Example of output waveform
	Figure G.1 – Typical system
	Figure H.1 – Safety factor vs ignition probablity

	Tables

	Table 1 – Applicability of specific clauses of IEC 60079-0
	Table 2 – Temperature classification of copper wiring (in a maximum ambient temperature of 40 °C)
	Table 3 – Temperature classification of tracks on printed circuit boards (in a maximum ambient temperature of 40 °C)
	Table 4 – Maximum permitted power dissipation within a component immersed in dust
	Table 5 – Clearances, creepage distances and separations
	Table 6 – Minimum foil thickness or minimum wire diameter of the screenin relation to the rated current of the fuse 
	Table 7 – Compositions of explosive test mixtures adequate for 1,0 safety factor 
	Table 8 – Compositions of explosive test mixtures adequate for 1,5 safety factor 
	Table 10 – Routine test voltages for infallible transformers 
	Table 11 – Text of warning markings
	Table A.1 – Permitted short-circuit current corresponding to the voltage and the Equipment Group 
	Table A.2 – Permitted capacitance corresponding to the voltageand the Equipment Group 
	Table A.3 – Permitted reduction of effective capacitance when protected by a series resistance
	Table F.1 – Clearances, creepage distances and separations for Level of Protection ”ia” and “ib” when ingress protected,and special conditions of material and installation are fulfilled
	Table F.2 – Clearances, creepage distances and separations for Level of Protection ”ic”when ingress is protected by an enclosure or by special conditions of installation
	Table G.1 – Assessment of maximum output current for use with ‘ia’ and ‘ib’ FISCO rectangular supplies
	Table G.2 – Assessment of maximum output current for use with ‘ic’ FISCO rectangular supplies
	Table H.1 – Sequence of tests
	Table H.2 – Safety factor provided by several explosive test mixturesthat may be used for the tests in Table H.1
	Table H.3 – Example of a Group I circuit with characteristics described by Curve II of Figure H.1 –This passes the test sequence of Table H.1
	Table H.4 – Example of a Group I circuit with characteristics described by Curve III of Figure H.1 –This does not pass the test sequence of Table H.1


	Français

	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions
	4 Groupement et classification des matériels à sécurité intrinsèques et des matériels associés
	5 Exigences de conformité des modes de protection et d’inflammation des matériels électriques
	5.1 Généralités
	5.2 Niveau de protection «ia»
	5.3 Niveau de protection «ib»
	5.4 Niveau de protection «ic»
	5.5 Conformité à l’inflammation à l’éclateur
	5.6 Conformité à l’inflammation par échauffement
	5.7 Matériel simple

	6 Construction des matériels
	6.1 Enveloppes 
	6.2 Dispositifs de raccordement des circuits externes
	6.3 Distances de séparation
	6.4 Protection contre une inversion de polarité
	6.5 Conducteurs de raccordement à la terre, connexions et bornes de raccordement
	6.6 Encapsulage

	7 Composants dont dépend la sécurité intrinsèque
	7.1 Caractéristiques des composants
	7.2 Connecteurs pour connexions internes, cartes et composants enfichables
	7.3 Coupe-circuit à fusibles
	7.4 Piles et accumulateurs
	7.5 Semi-conducteurs
	7.6 Défaillance de composants, de connexions et de séparations
	7.7 Dispositifs piézoélectriques
	7.8 Cellules électrochimiques pour la détection des gaz

	8 Composants infaillibles, assemblages infaillibles de composants et connexions infaillibles dont dépend la sécurité intrinsèque
	8.1 Niveau de protection « ic »
	8.2 Transformateurs de réseau
	8.3 Transformateurs autres que les transformateurs de réseau
	8.4 Enroulements infaillibles
	8.5 Résistances de limitation de courant
	8.6 Condensateurs
	8.7 Montages en shunt de sécurité
	8.8 Câblage, pistes de circuits imprimés et connexions
	8.9 Composants présentant une isolation galvanique

	9 Exigences supplémentaires pour matériels spécifiques
	9.1 Barrières de sécurité à diodes
	9.2 Matériel FISCO 
	9.3 Lampes à main et lampes-chapeaux

	10 Vérification de type et essais de type 
	10.1 Essai d’inflammation à l'éclateur
	10.2 Essais de température
	10.3 Essais de tenue diélectrique 
	10.4 Détermination des paramètres de composants mal définis
	10.5 Essais des piles et accumulateurs
	10.6 Essais mécaniques 
	10.7 Essais des matériels de sécurité intrinsèque comportant des dispositifs piézoélectriques
	10.8 Essais de type des barrières de sécurité à diodes et des shunts de sécurité 
	10.9 Essai de traction du câble
	10.10 Essais des transformateurs
	10.11 Essais des isolateurs optiques
	10.12 Courant admissible des connecteurs des circuits imprimés infaillible

	11 Essais individuels
	11.1 Essais individuels pour les barrières de sécurité à diode
	11.2 Essais diélectriques individuels de série des transformateurs infaillibles 

	12 Marquage
	12.1 Généralités
	12.2 Marquage des dispositifs de raccordement
	12.3 Marquages d’avertissement
	12.4 Exemples de marquage

	13 Documentation
	Annexe A (normative)
Évaluation des circuits de sécurité intrinsèque
	Annexe B (normative)
Éclateur pour l'essai des circuits de sécurité intrinsèque
	Annexe C (informative)
Mesure des lignes de fuite, distances dans l'air et distances de séparation au travers d'un compound de moulage ou d'un isolant solide
	Annexe D (normative)
Encapsulage
	Annexe E (informative)
Essai d’énergie transitoire
	Annexe G (normative) Exigences concernant les matériels du Concept de réseau de terrain de sécurité intrinsèque (FISCO)
	Annexe H (informative) Essai d'inflammation des circuits d'alimentation
de limitation de semi-conducteur
	Bibliographie
	Figures

	Figure 1 – Séparation de bornes de circuits de sécurité intrinsèque et de circuits de sécurité non intrinsèque 
	Figure 2 – Exemple de séparation de parties conductrices
	Figure 3 – Détermination des lignes de fuite 
	Figure 4 – Lignes de fuite et distances dans l’air sur des cartes à circuits imprimés
	Figure 5 – Exemples d’éléments de connexion indépendants et non indépendants
	Figure A.1 – Circuits résistifs
	Figure A.2 – Circuits capacitifs du Groupe I
	Figure A.3 – Circuits capacitifs du Groupe II
	Figure A.4 – Circuits inductifs du Groupe II
	Figure A.5 – Circuits inductifs du Groupe I
	Figure A.6 – Circuits inductifs du Groupe IIC
	Figure A.7 – Circuit inductif simple
	Figure A.8 – Circuit capacitif simple
	Figure A.9 – Capacité équivalente
	Figure B.1 – Éclateur pour circuits de sécurité intrinsèque
	Figure B.2 – Disque de contact en cadmium
	Figure B.3 – Porte fils
	Figure B.4 – Exemple de réalisation pratique de l’éclateur
	Figure B.5 – Dispositif de préparation des fils de tungstène par fusion
	Figure C.1 – Mesure de la distance dans l'air
	Figure C.2 – Mesure des distances composites
	Figure C.3 – Mesure de la ligne de fuite
	Figure C.4 – Mesure d'une ligne de fuite composite
	Figure D.1 – Exemple de montages encapsulés conformes à 6.3.5 et 6.6
	Figure D.2 – Applications d'encapsulage utilisant un compound de moulage sans enveloppe 
	Figure D.3 – Exemple de montages utilisant le moulage conforme à 6.6
	Figure E.1 – Exemple de circuit d’essai
	Figure E.2 – Exemple de forme d’onde de sortie
	Figure G.1 – Système type
	Figure H.1 – Coefficient de sécurité en fonction de la probabilité d'inflammation

	Tableaux

	Tableau 1 – Applicabilité des articles spécifiques de la CEI 60079-0
	Tableau 2 – Classement en température du câblage en cuivre (pour une température ambiante maximale de 40 °C)
	Tableau 3 – Classement en température des pistes sur circuits imprimés (pour une température ambiante maximale de 40 °C)
	Tableau 4 – Puissance de dissipation maximale admissible dans un composant immergé dans la poussière
	Tableau 5 – Distances dans l’air, lignes de fuite et distances de séparation
	Tableau 6 – Épaisseur minimale de l'écran ou diamètre minimal du fil de l'écran en fonction du courant assigné du coupe-circuit à fusibles 
	Tableau 7 – Compositions des mélanges explosifs d’essai pour un coefficient de sécurité de 1,0 
	Tableau 8 – Compositions des mélanges explosifs d’essai pour un coefficient de sécurité de 1,5 
	Tableau 10 – Essais diélectriques individuels des transformateurs infaillibles 
	Tableau 11 – Texte de marquages d’avertissement
	Tableau A.1 – Courant de court-circuit admissible en fonction de la tension et du groupe de matériel 
	Tableau A.2 – Capacité admissible en fonction de la tension et du groupe de matériel 
	Tableau A.3 – Réduction admissible de la capacité effective en présence d'une résistance série de protection
	Tableau F.1 – Distances dans l’air, lignes de fuite et séparations pour les Niveaux de Protection «ia» et «ib» en présence d’une protectioncontre la pénétration, et quand des conditions spéciales pour les matériaux et l’installation sont remplies
	Tableau F.2 – Distances dans l’air, lignes de fuite et séparations pour le Niveau de Protection «ic» en présence de protection anti-pénétrationpar enveloppe ou par des conditions spéciales d’installation
	Tableau G.1 – Évaluation du courant de sortie maximal utilisableavec les alimentations rectangulaires FISCO de niveau «ia» ou «ib»
	Tableau G.2 – Évaluation du courant de sortie maximal utilisableavec les alimentations rectangulaires FISCO de niveau «ic»
	Tableau H.1 – Séquence d'essais
	Tableau H.2 – Coefficient de sécurité fourni par plusieurs mélanges d'essai qui peuvent être utilisés pour les essais du Tableau H.1
	Tableau H.3 – Exemple de circuit de Groupe I avec les caractéristiques décrites par la courbe II de la Figure  H.1 – Il réussit à la séquence d'essais du Tableau H.1
	Tableau H.4 – Exemple de circuit de Groupe I avec les caractéristiques décrites par la courbe III de la Figure  H.1 – Il ne réussit pas à la séquence d'essais du Tableau H.1





