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Title page 

In the header of the title page, replace "Supersedes EN 60079-25:2004" by "Supersedes EN 60079-25:2004 
and EN 50394-1:2004". 

Foreword 

In the foreword, replace the second sentence "This European Standard supersedes EN 60079-25:2004." by 
"This European Standard supersedes EN 60079-25:2004 and EN 50394-1:2004." 
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Foreword 

The text of document 31G/202/FDIS, future edition 2 of IEC 60079-25, prepared by SC 31G, 
Intrinsically-safe apparatus, of IEC TC 31, Equipment for explosive atmospheres, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as EN 60079-25 on 2010-10-01. 

This European Standard supersedes EN 60079-25:2004. 

The significant changes with respect to EN 60079-25:2004 are: 

–  extension of the scope from Group II to Groups I, II and III; 

–  introduction of level of protection "ic"; 

–  addition of requirements for cables and multi-core cables; 

–  reference to EN 60079-11 regarding the termination of intrinsically safe circuits; 

–  requirements for the assessment of an expanded and clarified intrinsically safe system regarding level 
of protection "ic", simple apparatus and faults in multi-core cables; 

–  introduction of predefined systems and merging of the system requirements for FISCO from 
EN 60079-27; 

–  addition of requirements for simple intrinsically safe systems containing both lumped inductance and 
lumped capacitance; 

–  addition of a method for testing the electrical parameters of cables; 

–  additional information for the use of simple apparatus in systems. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent 
rights. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2011-07-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2013-10-01 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and covers essential requirements of 
EC Directive 94/9/EC. See Annex ZZ. 

Annexes ZA and ZZ have been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60079-25:2010 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following note has to be added for the standard indicated: 

IEC 60529 NOTE   Harmonized as EN 60529. 

__________ 
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Annex ZA  
(normative) 

  

Normative references to international publications 
with their corresponding European publications 

  

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.  

  
NOTE   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  

  

Publication Year Title EN/HD Year 
  

IEC 60060-1 - High-voltage test techniques -  
Part 1: General definitions and test 
requirements 

EN 60060-1 - 

 

  

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

EN 60079-0 - 
 

  

IEC 60079-11 2006 Explosive atmospheres -  
Part 11: Equipment protection by intrinsic 
safety "i" 

EN 60079-11 2007 

 

  

IEC 60079-14 2007 Explosive atmospheres -  
Part 14: Electrical installations design, 
selection and erection 

EN 60079-14 2008 

 

  

IEC 60079-15 - Explosive atmospheres –  
Part 15: Equipment protection by type of 
protection "n" 

EN 60079-15 - 

 

  

IEC 60079-27 2008 Explosive atmospheres -  
Part 27: Fieldbus intrinsically safe concept 
(FISCO) 

EN 60079-27 2008 

 

  

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

EN 61158-2 - 

 

  

IEC 61241-0 - Electrical apparatus for use in the presence  
of combustible dust -  
Part 0: General requirements 

EN 61241-0 - 

 

  

IEC 61241-11 - Electrical apparatus for use in the presence  
of combustible dust -  
Part 11: Protection by intrinsic safety 'iD' 

EN 61241-11 - 
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Annex ZZ 
(informative) 

 
Coverage of essential requirements of the directive 94/9/EC 

 
This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and within its scope the standard covers only the 
following essential safety requirements out of those given in Annex II of the EC Directive 94/9/EC: 
 
Compliance with this standard provides one means of conformity with the specified essential 
requirements of the Directive concerned. 
 
WARNING: Other requirements and other EC Directives may be applicable to the products falling within 
the scope of this standard. 
 

ESR Equivalent requirement in EN 60079-25:2010 

1.0.1  fundamental basis of standard 

1.0.2 Fundamental principle of intrinsic safety technique applied throughout this 
standard and apparatus standard EN 60079-11 and EN 60079-0 

1.0.3 Requirement primarily met by apparatus standard EN 60079-11 and the 
maintenance requirements specified in EN 60079-14 and EN 60079-17. 

1.0.4 EN 60079-0 Clause 5, Subclauses 6.1, 6.2, 7.2 and 7.3   

1.0.5 Clause 14, EN 60079-0 Clause 29 and Foreword 

1.0.6 a Clause 4 

1.1.1 EN 60079-0 Clause 8.1 

1.1.3 EN 60079-0 Clause 7, 8, 12 

1.2.1 The system and apparatus standards represent the latest state of the art 

1.2.2 Requirement met by apparatus standard, EN 60079-0 Clause 13 and clause 
13.2 of this standard 

1.2.4 Clause 5 also covers Group III, details in EN 60079-0 and EN 60079-11 

1.2.6 Covered by EN 60079-11 

1.3.1 Sparks and hot surfaces covered in Clause 13 and in EN 60079-11. 
Other potential ignition sources covered in EN 60079-0 

1.3.2 EN 60079-0, Subclause 7.4 

1.3.3 to 1.3.5 EN 60079-0 

1.4 EN 60079-0 and EN 60079-11 

2.0.1 and 2.0.2 ‘ia’ apparatus and systems in accordance with EN 60079-11 and this standard 
meet the ‘two fault’ criterion (M1) and ‘ib’ apparatus and systems in accordance 
with EN 60079-11 and this standard meet the ‘one fault’ criterion (M2) and the 
other criterions 

2.1.1 and 2.1.2 ‘ia’ apparatus and systems in accordance with EN 60079-11/EN 61241-11 and 
this standard meet the ‘two fault’ criterion (1G and 1D) and the other criterions 

2.2.1 and 2.2.2 ‘ib’ apparatus and systems in accordance with EN 60079-11/EN 61241-11 and 
this standard meet the ‘one fault’ criterion (2G and 2D) and the other criterions 

2.3.1 and 2.3.2 ‘ic’ apparatus and systems in accordance with EN 60079-11/EN 61241-11 and 
this standard meet the ‘safe in normal operation’ criterion (3G and 3D) and the 
other criterions 

 

I.S. EN 60079-25:2010
This is a free page sample. Access the full version online.



 – 2 – 60079-25 © IEC:2010 

CONTENTS 

FOREWORD...........................................................................................................................4 
1 Scope...............................................................................................................................6 
2 Normative references .......................................................................................................6 
3 Terms, definitions and abbreviations ................................................................................7 

3.1 Terms and definitions ..............................................................................................7 
3.2 Abbreviations ..........................................................................................................8 

4 Descriptive system document ...........................................................................................8 
5 Grouping and classification...............................................................................................9 
6 Levels of protection ..........................................................................................................9 

6.1 General ...................................................................................................................9 
6.2 Level of protection “ia”.............................................................................................9 
6.3 Level of protection “ib”.............................................................................................9 
6.4 Level of protection “ic” .............................................................................................9 

7 Ambient temperature rating ............................................................................................ 10 
8 Interconnecting wiring / cables used in an intrinsically safe electrical system ................. 10 
9 Requirements of cables and multi-core cables ................................................................ 10 

9.1 General .................................................................................................................10 
9.2 Multi-core cables ...................................................................................................10 
9.3 Electrical parameters of cables..............................................................................11 
9.4 Conducting screens...............................................................................................11 
9.5 Types of multi-core cables.....................................................................................11 

9.5.1 General .....................................................................................................11 
9.5.2 Type A cable .............................................................................................11 
9.5.3 Type B cable .............................................................................................11 
9.5.4 Type C cable .............................................................................................11 

10 Termination of intrinsically safe circuits ..........................................................................11 
11 Earthing and bonding of intrinsically safe systems ..........................................................12 
12 Protection against lightning and other electrical surges .................................................. 12 
13 Assessment of an intrinsically safe system ..................................................................... 13 

13.1 General .................................................................................................................13 
13.2 Simple apparatus ..................................................................................................14 
13.3 Analysis of inductive circuits..................................................................................15 
13.4 Faults in multi-core cables.....................................................................................15 

13.4.1 Type of multi-core cables........................................................................... 15 
13.4.2 Type A cable .............................................................................................15 
13.4.3 Type B cable .............................................................................................15 
13.4.4 Type C cable .............................................................................................16 

13.5 Type verifications and type tests ...........................................................................16 
14 Marking .......................................................................................................................... 16 
15 Predefined systems ........................................................................................................16 
Annex A (informative)  Assessment of a simple intrinsically safe system............................... 17 
Annex B (normative)  Assessment of circuits with more than one source of power ................ 20 
Annex C (informative)  Interconnection of non-linear and linear intrinsically safe circuits ...... 23 
Annex D (normative)  Verification of inductive parameters .................................................... 59 

I.S. EN 60079-25:2010

This is a free page sample. Access the full version online.



60079-25 © IEC:2010 – 3 – 

Annex E (informative)  A possible format for descriptive systems drawings and 
installation drawings ............................................................................................................. 61 
Annex F (informative)  Surge protection of an intrinsically safe circuit ................................... 64 
Annex G (normative)  Testing of cable electrical parameters................................................. 67 
Annex H (informative)  Use of simple apparatus in systems ..................................................69 
Annex I (normative)  FISCO systems ....................................................................................71 
Bibliography.......................................................................................................................... 74 
 
Figure 1 – Systems analysis .................................................................................................14 
Figure 2 – Typical system using simple apparatus ................................................................ 15 
Figure B.1 – Sources of power connected in series............................................................... 21 
Figure B.2 – Sources of power connected in parallel ............................................................. 22 
Figure B.3 – Sources of power not deliberately connected .................................................... 22 
Figure C.1 – Equivalent circuit and output characteristic of resistive circuits ......................... 24 
Figure C.2 – Current and/or voltage addition for interconnections .........................................26 
Figure C.3 – Output characteristic and equivalent circuit of a source with trapezoidal 
characteristic ........................................................................................................................ 29 
Figure C.4 – Example of an interconnection .......................................................................... 33 
Figure C.5 – Sum characteristics for the circuit as given in Figure C.4 .................................. 35 
Figure C.6 – Current and/or voltage addition for the example given in Figure C.4 ................. 36 
Figure C.7 – Limit curve diagram for universal source characteristic − Group IIC .................. 47 
Figure C.8 – Limit curve diagram for universal source characteristic – Group IIB .................. 57 
Figure C.9 – Copy pattern for universal source diagrams ...................................................... 58 
Figure D.1 – Typical inductive circuit ....................................................................................60 
Figure E.1 – Typical block diagram for IS system descriptive system document .................... 62 
Figure E.2 – Typical installation drawing for IS system ......................................................... 63 
Figure F.1 – Surge protection requirements of an instrument loop ........................................ 66 
Figure I.1 – Typical system ...................................................................................................73 
 
Table A.1 – Simple system analysis ...................................................................................... 19 
Table C.1 – Parameters necessary to describe the output characteristic ............................... 28 
Table C.2 – Assignment of diagrams to equipment groups and inductances.......................... 31 

 

I.S. EN 60079-25:2010

This is a free page sample. Access the full version online.



 – 4 – 60079-25 © IEC:2010 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 
______________ 

 
EXPLOSIVE ATMOSPHERES –  

 
Part 25: Intrinsically safe electrical systems 

 
 

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 60079-25 has been prepared by subcommittee 31G: Intrinsically 
safe apparatus, of IEC technical committee 31: Equipment for explosive atmospheres. 

This second edition cancels and replaces the first edition published in 2003 and constitutes a 
thorough technical revision. 

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

• extension of the scope from Group II to Groups I, II and III; 

• introduction of level of protection “ic”; 

• addition of requirements for cables and multi-core cables; 

• reference to IEC 60079-11 regarding the termination of intrinsically safe circuits 

• requirements for the assessment of an expanded and clarified intrinsically safe system 
regarding level of protection “ic”, simple apparatus and faults in multi-core cables; 
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• introduction of predefined systems and merging of the system requirements for FISCO 
from IEC 60079-27; 

• addition of requirements for simple intrinsically safe systems containing both lumped 
inductance and lumped capacitance; 

• addition of a method for testing the electrical parameters of cables; 

• additional information for the use of simple apparatus in systems. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

31G/202/FDIS 31G/203/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 publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts of 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. 
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EXPLOSIVE ATMOSPHERES –  
 

Part 25: Intrinsically safe electrical systems 
 
 
 

1 Scope 

This part of IEC 60079 contains the specific requirements for construction and assessment of 
intrinsically safe electrical systems, type of protection “i”, intended for use, as a whole or in 
part, in locations in which the use of Group I, II or III apparatus is required. 

NOTE 1 This standard is intended for use by the designer of the system who may be a manufacturer, a specialist 
consultant or a member of the end-user’s staff. 

This standard supplements and modifies the general requirements of IEC 60079-0 and the 
intrinsic safety standard IEC 60079-11. Where a requirement of this standard conflicts with a 
requirement of IEC 60079-0 or IEC 60079-11, the requirement of this standard takes 
precedence. 

This standard supplements IEC 60079-11, the requirements of which apply to electrical 
apparatus used in intrinsically safe electrical systems. 

The installation requirements of Group II or Group III systems designed in accordance with 
this standard are specified in IEC 60079-14. 

NOTE 2 Group I installation requirements are presently not provided in IEC 60079-14. 

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 60060-1, High-voltage test techniques – Part 1: General definitions and test 
requirements 

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

IEC 60079-11:2006, Explosive atmospheres – Part 11: Equipment protection by intrinsic 
safety “i” 

IEC 60079-14:2007, Explosive atmospheres – Part 14: Electrical installations design, 
selection and erection 

IEC 60079-15, Electrical apparatus for explosive gas atmospheres – Part 15: Construction, 
test and marking of type of protection "n" electrical apparatus 

IEC 60079-27:2008, Explosive atmospheres – Part 27: Fieldbus intrinsically safe concept 
(FISCO) 

IEC 61158-2, Industrial communication networks − Fieldbus specifications – Part 2: Physical 
layer specification and service definition 
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