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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
EXPLOSIVE ATMOSPHERES –  

 
Part 14: Electrical installations design, selection  

and installation of equipment, including initial inspection 
 

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 60079-14 has been prepared by subcommittee 31J: Classification of hazardous areas and 
installation requirements, of IEC technical committee 31: Equipment for explosive atmospheres. 
It is an International Standard. 

This sixth edition cancels and replaces the fifth edition published in 2013. This edition 
constitutes a technical revision. 

Edition 6 is a major restructure and introduces a number of technical changes from the previous 
edition (2013). Table 1, "Table of significant changes" is provided to highlight the technical and 
more significant editorial changes from the previous edition. Minor editorial changes are not 
listed as there are too many changes to include in the "Table of significant changes". 

Full document details: IEC 60079-14-2024

http://www.avadocuments.com/doc/iec-60079-14-2024
http://www.avadocuments.com/doc/iec-60079-14-2024


IEC 60079-14:2024 © IEC 2024 – 11 –  

Table 1 – Table of significant changes 

 Type 

Changes Clause Minor and 
editorial 
changes 

Extension Major 
technical 
changes 

List of possible ignition sources completed Introduction x   

Additional standard mentioned (IEC 60204 series for 
electrical safety of machinery) 

Introduction x   

Introduction of a new title "Electrical installation 
design, selection and installation of equipment, 
including initial inspection" 

Scope   C1 

New definition: certificates 3.1.4  x  

New definition: Ex Equipment 3.1.5  x  

New definition: Ex Equipment Certificates 3.1.6  x  

New definition: Equipment Protection Level 3.2.13 x   

definition: associated apparatus 3.5.2 x   

Modification definition: liquid immersion (formerly oil 
immersion) 

3.9.1 x   

Definition equipment, portable 3.14.3 x   

Definition equipment, personal 3.14.4 x   

New definition: cables 3.16  x  

Zones and Equipment Protection Levels 4.1.1  x  

Requirements for all Ex Equipment 4.1.2  x  

Electrical ratings 4.1.3  x  

Use of Ex Components 4.1.4  x  

Static electricity (Reference to IEC TS 60079-32-1) 4.3.2 x   

RFID tags 4.3.6  B1  

Installation information (additional bullet points c) 
and e) 

5.4  x  

TN type of system earthing 6.2.5.2 x   

Cathodically protected metallic parts 6.2.7  x  

Cables subjected to thermal insulation 6.6.2  x  

Overhead wiring 6.6.3  x  

Electrical machines with converter supply 6.7.3.4 b)  B2  

Electric heating systems 6.8  x  

Plugs, socket outlets and couplers 6.9 x   

Type of protection "e" – Increased safety 6.13 x   

Intrinsically safe circuits with only one source of 
power with linear characteristic 

6.14.3.3 A1   

Earthing of conducting screens – Special cases 6.14.4 x   

Simple apparatus 6.14.11 
Annex Q 

  C2 

Junction boxes 6.14.12 x   

Junction boxes with non-intrinsically safe and 
intrinsically safe circuits 

6.14.12.2 x   

Pressurized rooms 6.19 x   

Analyser houses 6.20 x   

Selection of pollution degree 7.3.5  x  

Selection of specific process hazards 7.3.6  x  
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 Type 

Changes Clause Minor and 
editorial 
changes 

Extension Major 
technical 
changes 

Selection of cables 7.4 A2   

Cables for direct entries into flameproof enclosures 7.4.3  x  

Cables for direct entries into restricted breathing 
enclosures 

7.4.4  x  

UV or solar radiation 7.4.6  x  

Cables for intrinsic safety circuits 7.4.10  x  

Breathing and draining devices 7.5.4  x  

Entry devices for fibre optic cables 7.5.5  x  

Other entry devices 7.5.6  x  

New Flowchart: Selection of cable entry devices 7.5.7   C3 

Conduits 7.6 x   

Luminaires 7.7.1 x   

Rotating electric machines 7.8 x   

New clause "General" in 8 "Installation of equipment" 8.1  x  

Equipotential bonding connections 8.2.2 x   

Penetration in structures 8.2.4 x   

Jointing 8.2.7  x  

Entry devices and other fittings 8.3 A3   

Cable entry devices 8.3.2 x   

Conduit systems 8.4 x   

Electric heating systems 8.5  x  

Protective coating of Ex Equipment 8.6  x  

Unused cores in cables 8.9.3.4 x   

Initial inspection 9  x  

Knowledge, skills and competencies of designers, 
electricians and technicians 

Annex A x   

New normative Annex: Pressure test for cables – test 
procedure 

Annex C   C4 

New informative Annex: Transportable, portable and 
personal equipment 

Annex I  x  

New informative Annex: Electrical machines operated 
from converters 

Annex J  x  

New informative Annex: Surge protection of an 
intrinsically safe circuit 

Annex K  x  

New informative Annex: Guidance on the different 
duty types S1 to S10 of motors 

Annex M  x  

New informative Annex: Inspection tables for initial 
inspections (from IEC 60079-17) 

Annex O   C5 

New informative Annex: Degree of protection (IP 
Code) in accordance to Type of Protection 

Annex P  x  

New normative Annex: Simple apparatus Annex Q   C2 

 

NOTE 1 The technical changes referred to include the significance of technical changes in the revised IEC 
Standard, but they do not form an exhaustive list of all modifications from the previous edition. More guidance can 
be found by referring to the Redline Version of the standard. 
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Explanations: 

A) Definitions 

Minor and editorial changes  

– clarification 
– decrease of technical requirements 
– minor technical change 
– editorial corrections 

These are changes which modify requirements in an editorial or a minor technical way. They 
include changes of the wording to clarify technical requirements without any technical change, 
or a reduction in level of existing requirement. 

Extension  

– addition of technical options 

These are changes which add new or modify existing technical requirements, in a way that new 
options are given, but without increasing requirements for the design, selection and installation 
of existing installations that were fully compliant with the previous standard. Therefore, these 
will not have to be considered for existing installations in conformity with the preceding edition. 

Major technical changes  

– addition of technical requirements 
– increase of technical requirements 

These are changes to technical requirements (addition, increase of the level or removal) made 
in a way that an existing installation in conformity with the preceding edition will not always be 
able to fulfil the requirements given in the later edition. 

B) Information about the background of changes 

A1 Clarification of the application of the 1 % rule to make users aware that the application of 
permissible pairs is considered first and when not available, the 1 % rule is to be applied. 

A2 The cable requirements from IEC 60079-14:2013, 9.3.2 have been changed to only 
include the minimum aspects removing any product requirement in this installation 
standard. 

A3 The application of adapters and reducers have been changed to align with product 
standard requirements. 

B1 The manufacturer of the RFID tag has to demonstrate and document that there is no 
explosion hazard. 

B2 Additionally to the use of a certified combination of an electrical machine in Type of 
Protection “eb" together with the converter, an electrical machine in the Type of Protection 
"eb" (type tested for converter supply) can be operated with an unspecified type of 
converter. 

C1 The title is changed to "Electrical installation design, selection and installation of 
equipment, including initial inspection" to ensure that all areas, including initial inspection, 
are mentioned in the title. The term "Installation of equipment" is replacing the word 
"Erection" in the title as more common wording. 

C2 The requirements for simple apparatus have been aligned with IEC 60079-11. 
C3 The flowchart is revised to include consideration of equipment groups, cable lengths and 

enclosures with a volume ≤ 2 000 cm3. (Additional information can be found in the 
supporting document SC 31J SD 001.) 
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C4 The previous informative Annex C to improve details relevant to testing cables and 
alignment to the selection requirements in 7.5.7. (see also C3) 

C5 The previous normative tables in the section "Initial inspection" are included in the informative 
Annex O. This allows checklists to be customized for specific installations.  
 

All Ex Equipment and their wiring in hazardous areas are designed, selected and installed in 
accordance with: 

• Clause 6 for design; and 

• Clause 7 for selection; and 

• Clause 8 for installation; and 

• Subclauses given in Table 2 for specific types of equipment; and 

• Subclauses given in Table 3 for additional requirements for Type of Protections. 

Table 2 – Clauses of this document for requirements for special types of equipment 

Type of equipment Design Selection Installation 

Cables and wiring systems 6.6 7.4 8.2 

Conduits   8.4 

Entry devices and other fittings  7.5 8.2.7 

Luminaires and lamps  7.7  

Electrical machines 6.7 7.8  

Electrical heating systems 6.8   

Plugs and socket outlets 6.9   

RFID tags 4.3.6   

Cells and batteries 6.10   

Gas detectors and related systems 6.11   

Transportable, portable and personal equipment Annex I   

 

Table 3 – Clauses of this document for additional requirements for Types of Protection 

Type of Protection Design Selection Installation 

"d" – Flameproof Enclosure 6.12  8.7 

"e" – Increased Safety 6.13  8.8 

"i" – Intrinsic Safety 6.14  8.9 

"m" – Encapsulation  6.15   

"n" – Type of Protection "n" 6.16  8.8 and 8.10 

"o" – Liquid Immersion (former: oil) 6.17  8.11 

"op" – Optical Radiation    

"p" – Pressurization  6.18   

Pressurized Rooms 6.19   

Analyser Houses 6.20   

"q" – Powder Filling 6.21   

"t" – Dust Protection by Enclosure    

"s" – Special Protection    
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NOTE 2 Empty cells mean that additional requirements are not detailed in this document and would be included as 
part of manufacturer's instructions or certification documents. 

The text of this International Standard is based on the following documents: 

Draft Report on voting 

31J/366/FDIS 31J/367/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

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

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, or 

• revised. 
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INTRODUCTION 

Preventive measures to reduce explosions of flammable materials are based on three 
principles, which are normally applied in the following order: 

1) substitution; 
2) control; and 
3) mitigation. 

Substitution involves, for example, replacing a flammable material by one which is either not 
flammable or one that is less flammable. 

Control involves, for example: 

a) reducing the quantity of flammables; 
b) avoiding or minimising releases; 
c) controlling the release; 
d) preventing the formation of an explosive atmosphere; 
e) collecting and containing releases; and 
f) avoiding ignition sources. 

NOTE 1 With the exception of item f), all of the above is part of the process of hazardous area classification. 

Mitigation involves, for example: 

a) reducing the number of people exposed; 
b) providing measures to avoid the propagation of an explosion; 
c) providing explosion pressure relief; 
d) providing explosion pressure suppression; and 
e) providing suitable personal protective equipment. 

NOTE 2 The above items are part of consequence management when considering hazards. 

Once the principles of substitution and control (items a) to e)) have been applied, the remaining 
hazardous areas should be classified into zones according to the likelihood of an explosive 
atmosphere being present (see IEC 60079-10-1 or IEC 60079-10-2). Such classification, which 
may be used in conjunction with an assessment of the consequences of an ignition, allows 
Equipment Protection Levels (EPL) to be determined and hence appropriate Types of Protection 
to be specified for each location. 

For an explosion to occur, an explosive atmosphere and a source of ignition such as an 
electrical fault, high process temperature or open flames need to co-exist. This document only 
deals with the recommended protective measures required to reduce to an acceptable level, 
the likelihood that the electrical installation could become a source of ignition. By careful design 
of the electrical installation, it is frequently possible to locate much of the equipment in less 
hazardous or non-hazardous areas. 

When Ex Equipment is installed in areas where explosive concentrations and quantities of 
flammable gases, vapours or dusts could be present in the atmosphere, protective measures 
are applied to reduce the likelihood of explosion due to ignition either in normal operation or 
under specified fault conditions. 
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In general, possible ignition sources are: 

• Hot surfaces; 

• Flames and hot gases (including hot particles); 

• Mechanically generated impact, friction and abrasion; 

• Electrical equipment and components; 

• Stray electric currents, cathodic corrosion protection; 

• Static electricity; 

• Lightning; 

• Radio frequency (RF) electromagnetic waves from 104 Hz to 3 × 1011 Hz; 

• Electromagnetic waves from 3 × 1011 Hz to 3 × 1015 Hz (optical radiation); 

• Ionizing radiation; 

• Ultrasonic waves; 

• Adiabatic compression and shock; and 

• Exothermic reactions, including self-ignition of dust. 

The focus of this document is the electrical installation, which is designed to reduce potential 
ignition sources from causing a fire or explosion including, for example, electrical arcs and 
sparks, static electricity, effects of lightning and hot surfaces caused by transformation of 
electrical energy to heat energy or caused by friction of moving parts of electrical equipment. 

Many types of dust that are generated, processed, handled and stored, are combustible. When 
ignited they can burn rapidly and with considerable explosive force if mixed with air in the 
appropriate proportions. It is often necessary to use Ex Equipment in locations where such 
materials are present, and suitable precautions should therefore be taken to ensure that all 
such equipment is adequately protected so as to reduce the likelihood of ignition of the external 
explosive atmosphere. 

Combustible dust can be ignited by equipment in ways including, but not limited to, the 
following: 

• by surfaces of the equipment that are above the minimum ignition temperature of the dust 
concerned. The temperature at which a type of dust ignites is a function of the properties of 
the dust, whether the dust is in a cloud or layer, the thickness of the layer and the geometry 
of the heat source; or 

• by arcing or sparking of electrical parts such as switches, contacts, commutators, brushes, 
or the like; or 

• by discharge of an accumulated electrostatic charge; or 

• by radiated energy (for example electromagnetic radiation); or 

• by mechanical sparking or frictional sparking associated with the equipment. 

In order to avoid dust ignition hazards it is important that: 

• the temperature of surfaces on which dust can be deposited, or which would be in contact 
with a dust cloud, is kept below the temperature limitation specified in this document; and 

• any electrical sparking parts, or parts having a temperature above the temperature limit 
specified in this document: 
i) are contained in an enclosure which adequately prevents the ingress of dust, or 
ii) the energy of electrical circuits is limited so as to avoid arcs, sparks or temperatures 

capable of igniting dust; and 

• any other ignition sources are avoided. 
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Several Types of Protection are available for Ex Equipment in hazardous areas (see 
IEC 60079-0). This document provides the specific requirements for the design of electrical 
systems, selection, installation and the required initial inspection of electrical Ex Equipment in 
hazardous areas including requirements for documentation and personnel competency. This 
document is also based on manufacturer's instructions being followed. On-going inspection, 
maintenance and repair aspects also play an important role in control of hazardous area 
installations and the user's attention is drawn to IEC 60079-17, IEC 60079-19 and 
manufacturer's instructions for further information concerning these aspects. 

This part of IEC 60079 is supplementary to other relevant IEC standards, for example the 
IEC 60364 series as regards electrical installation requirements or IEC 60204 series for 
electrical safety of machinery. This part also refers to IEC 60079-0 and its associated standards 
for the construction, testing and marking requirements of suitable electrical Ex Equipment. 

In any industrial installation, there can be numerous sources of ignition apart from those 
associated with electrical Ex Equipment. Precautions are necessary to ensure safety from other 
possible ignition sources, but guidance on this aspect is outside the scope of this document. 
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EXPLOSIVE ATMOSPHERES –  
 

Part 14: Electrical installations design, selection  
and installation of equipment, including initial inspection 

 
 
 

1 Scope 

This part of IEC 60079 contains the specific requirements for the design of electrical systems, 
selection, installation and the required initial inspection of electrical installations of Ex 
Equipment in, or associated with, explosive atmospheres including requirements for 
documentation and personnel competency. 

These requirements are in addition to the requirements for installations in non-hazardous areas. 

NOTE 1 For voltages up to 1 000 V AC or 1 500 V DC requirements of this document are based on installation 
requirements in the IEC 60364 series and for higher voltages in the IEC 61936 series, but other relevant national 
requirements can apply. For offshore, the IEC 61892 series is applicable. 

NOTE 2 Maximum voltages are limited by specific Types of Protection according to other parts of the IEC 60079 
series and will be given in the documentation for the Ex Equipment. 

This document applies to all electrical Ex Equipment including fixed, transportable, portable 
and personal, and installations, permanent or temporary. 

NOTE 3 Guidance on transportable, portable or personal equipment can be found in Annex I and IEC TS 60079-48. 

This document does not apply to: 

• electrical installations in mines susceptible to firedamp; 

NOTE 4 This document might apply to electrical installations in mines where explosive gas atmospheres other 
than firedamp can be formed and to electrical installations in the surface installation of mines. 

• inherently explosive situations and dust from explosives or pyrophoric substances (for 
example explosives manufacturing and processing);  

• rooms used for medical purposes; 

• electrical installations in areas where the hazard is due to flammable mist; and 

• installation of non-electrical Ex Equipment (unless being part of an equipment assembly 
according IEC TS 60079-46). 

NOTE 5 Additional guidance on the requirements for hazards due to hybrid mixtures of dust or flyings and flammable 
gas or vapour is provided in Annex H. 

NOTE 6 The use of portable tools having an Ex Equipment certificate might introduce an ignition source which is 
beyond the scope of this document, for example: a drill which could create a high temperature at the work piece. 

No account is taken in this document of the toxic hazards that are associated with flammable 
gases, liquids and dusts in concentrations that are usually very much less than the lower 
flammable limit. In locations where personnel could be exposed to potentially toxic 
concentrations of flammable material, appropriate precautions are necessary. Such precautions 
are outside the scope of this document. 
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2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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 60079-1, Explosive atmospheres – Part 1: Equipment protection by flameproof enclosures 
"d" 

IEC 60079-7, Explosive atmospheres – Part 7: Equipment protection by increased safety "e" 

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

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

IEC 60079-17, Explosive atmospheres – Part 17: Electrical installations inspection and 
maintenance 

IEC 60079-19, Explosive atmospheres – Part 19: Equipment repair, overhaul and reclamation 

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

IEC 60079-28, Explosive atmospheres – Part 28: Protection of equipment and transmission 
systems using optical radiation 

IEC 60079-29-1, Explosive atmospheres – Part 29-1: Gas detectors – Performance 
requirements of detectors for flammable gases 

IEC 60079-29-4, Explosive atmospheres – Part 29-4: Gas detectors – Performance 
requirements of open path detectors for flammable gases 

IEC TS 60079-32-1, Explosive atmospheres – Part 32-1: Electrostatic hazards, guidance 

IEC TS 60079-47, Explosive atmospheres – Part 47: Equipment protection by 2-wire 
intrinsically safe ethernet concept (2-WISE) 

IEC 60228, Conductors of insulated cables 

IEC 60245-4, Rubber insulated cables – Rated voltages up to and including 450/750 V – Part 4: 
Cords and flexible cables 

IEC 60364-4-41, Low-voltage electrical installations – Part 4-41: Protection for safety – 
Protection against electric shock 

IEC 61557-8, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and 
1 500 V d.c. – Equipment for testing, measuring or monitoring of protective measures – Part 8: 
Insulation monitoring devices for IT systems 

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against 
external mechanical impacts (IK code) 
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IEC 62305-3, Protection against lightning – Part 3: Physical damage to structures and life 
hazard 

3 Terms and definitions 

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

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

NOTE Additional definitions applicable to explosive atmospheres can be found in IEC 60050-426. 

3.1 General 

3.1.1  
competent person or body 
individual or organization which can demonstrate appropriate technical knowledge and relevant 
skills to make the necessary assessments of the safety aspect under consideration 

3.1.2  
verification dossier 
set of documents showing assurance of conformity of equipment and installations 

3.1.3  
electrical equipment 
items applied as a whole or in part for the utilization of electrical energy 

Note 1 to entry: These include, amongst others, items for the generation, transmission, distribution, storage, 
measurement, regulation, conversion and consumption of electrical energy and items for telecommunications. 

3.1.4  
certificate 
document that conveys the assurance of the conformity of a product, process, system, person, 
or organization with specified requirements 

Note 1 to entry: The certificate is either the supplier's declaration of conformity (1st party declaration) or the 
purchaser's recognition of conformity (2nd party acceptance) or certification (3rd party attestation). Declaration, 
acceptance, and certification are defined in ISO/IEC 17000. 

[SOURCE: IEC 60079-0:2017, 3.12, modified (modification of Note 1 to entry)] 

3.1.5  
Ex Equipment 
explosion-protected equipment 

Note 1 to entry: Such equipment often includes Ex Components, but additional evaluation is always required as 
part of their incorporation into equipment. 

[SOURCE: IEC 60079-0:2017, 3.37] 

3.1.6  
Ex Equipment certificate 
certificate prepared for Ex Equipment 

[SOURCE: IEC 60079-0:2017, 3.12.2] 
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3.2 Hazardous areas 

3.2.1  
area, hazardous 
area in which an explosive atmosphere is present, or can be expected to be present, in 
quantities such that special precautions for the construction, installation and use of equipment 
are required 

Note 1 to entry: For the purposes of this document, an area is a three-dimensional region or space. 

[SOURCE: IEC 60079-0:2017, 3.2, modified – Note 1 to entry added] 

3.2.2  
area, non-hazardous 
area in which an explosive atmosphere is not expected to be present in quantities such as to 
require special precautions for the construction, installation and use of equipment 

3.2.3  
equipment grouping 
classification system of equipment related to the explosive atmosphere for which they are 
intended to be used 

Note 1 to entry: IEC 60079-0 identifies three equipment groups: 

– Group I, equipment for mines susceptible to firedamp; 

– Group II, which is divided into sub-groups, equipment for all places with an explosive gas atmosphere, other than 
mines susceptible to firedamp; 

– Group III, which is divided into sub-groups, equipment for all places with an explosive dust atmosphere, other 
than mines susceptible to firedamp. 

[SOURCE: IEC 60079-0:2017, 3.32] 

3.2.4  
hybrid mixture 
mixture of a flammable gas or vapour with a dust 

Note 1 to entry: According to IEC 60079-10-2, the term "dust" is defined as including both combustible dust and 
combustible flyings. 

[SOURCE: IEC 60079-0:2017, 3.50] 

3.2.5  
maximum permissible surface temperature 
highest temperature that a surface of electrical equipment is allowed to reach in practical 
service to avoid ignition 

Note 1 to entry: This definition does not apply to gases. The maximum permissible surface temperature will depend 
upon the type of dust, whether as a cloud or layer, including layer thickness and the application of a safety factor 
(see 7.3.9.3). 

3.2.6  
zone 
hazardous area classification based on the frequency of the occurrence and duration of the 
explosive atmosphere 

[SOURCE: IEC 60050:2020-03, 426-03-30] 
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3.2.7  
Zone 0 
area in which an explosive gas atmosphere is present continuously, or for long periods, or 
frequently 

[SOURCE: IEC 60050:2020-03, 426-03-03, modified – Note 1 to entry omitted] 

3.2.8  
Zone 1 
area in which an explosive gas atmosphere is likely to occur occasionally in normal operation 

[SOURCE: IEC 60050:2020-03, 426-03-04] 

3.2.9  
Zone 2 
area in which an explosive gas atmosphere is not likely to occur in normal operation but if it 
does occur, will persist for a short period only 

[SOURCE: IEC 60050:2020-03, 426-03-05, modified — Note 1 to entry omitted] 

3.2.10  
Zone 20 
area in which an explosive atmosphere in the form of a cloud of combustible dust in air is 
present continuously, or for long periods or frequently 

[SOURCE: IEC 60050:2020-03, 426-03-23] 

3.2.11  
Zone 21 
area in which an explosive atmosphere in the form of a cloud of combustible dust in air is likely 
to occur, occasionally, in normal operation 

[SOURCE: IEC 60050:2020-03, 426-03-24] 

3.2.12  
Zone 22 
area in which an explosive atmosphere in the form of a cloud of combustible dust in air is not 
likely to occur in normal operation but, if it does occur, will persist for a short period only 

[SOURCE: IEC 60050:2020-03, 426-03-25, modified — Note 1 to entry omitted] 

3.2.13  
Equipment Protection Level 
EPL 
Level of Protection assigned to equipment based on its likelihood of becoming a source of 
ignition and distinguishing the differences between explosive gas atmospheres, explosive dust 
atmospheres, and the explosive atmospheres in mines susceptible to firedamp 

[SOURCE: IEC 60050:2020-03, 426-01-15] 
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3.3 Flameproof enclosure 

3.3.1  
flameproof enclosure "d" 
enclosure in which the parts that can ignite an explosive gas atmosphere are placed, and which 
can withstand the pressure developed during an internal explosion of an explosive mixture, and 
which prevents the transmission of the explosion to the explosive gas atmosphere surrounding 
the enclosure 

[SOURCE: IEC 60050:2020-03, 426-06-01] 

3.3.2  
Pressure piling 
consequence of an ignition, in a compartment or subdivision of an enclosure, of a gas mixture 
that has been pre-compressed because of a primary ignition in another compartment or 
subdivision 

[SOURCE: IEC 60050:2020-03, 426-02-15] 

3.4 Increased safety 

3.4.1  
increased safety "e" 
Type of Protection applied to electrical equipment or an Ex Component in which additional 
measures are applied so as to give increased security against the possibility of excessive 
temperatures and the occurrence of arcs and sparks 

[SOURCE: IEC 60050:2020-03, 426-08-01] 

3.4.2  
initial starting current 
IA 
highest RMS value of current absorbed by an AC electrical machine at rest or by an AC magnet 
with its armature clamped in the position of maximum air gap, when supplied at the rated voltage 
and rated frequency 

[SOURCE: IEC 60050:2020-03, 426-08-04] 

3.4.3  
starting current ratio 
IA/IN 
ratio between initial starting current IA and rated current IN 

[SOURCE: IEC 60050:2020-03, 426-08-13] 

3.4.4  
tE time 
duration, in seconds, taken for an AC rotor or stator winding, when carrying the initial starting 
current IA, to be heated up to the limiting temperature from the temperature reached in rated 
service at the maximum ambient temperature 

[SOURCE: IEC 60050:2020-03, 426-08-03] 
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3.5 Intrinsic safety 

3.5.1  
intrinsic safety "i" 
Type of Protection based upon the restriction of electrical energy within the apparatus and of 
interconnecting wiring exposed to an explosive atmosphere to a level below that which can 
cause ignition by either sparking or heating effects 

[SOURCE: IEC 60050:2020-03, 426-11-42] 

3.5.2  
associated apparatus 
electrical apparatus that 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 1 to entry: An associated apparatus is either: 

a) additionally protected by a Type of Protection suitable for use in the appropriate explosive atmosphere, or 

b) not protected by a Type of Protection suitable for use in the appropriate explosive atmosphere and, therefore, is 
not to be used within an explosive atmosphere. 

[SOURCE: IEC 60050:2020-03, 426-11-03] 

3.5.3  
intrinsically safe apparatus 
electrical apparatus in which all the circuits are intrinsically safe 

3.5.4  
galvanic isolation 
arrangement within equipment that permits the transfer of signals or power between two circuits 
without any direct electrical connection between the two 

Note 1 to entry: Galvanic isolation frequently utilizes either magnetic (transformer or relay) or opto-coupled 
elements. 

3.5.5  
simple apparatus 
electrical component or combination of components of simple construction with well-defined 
electrical parameters which is compatible with the intrinsic safety of the circuit in which it is 
used 

Note 1 to entry: For the purposes of this document, the term simple apparatus is also applied for energy limited 
circuits. 

[SOURCE IEC 60079-11, 426-11-09, modified (addition of Note 1 to entry)] 

3.5.6  
intrinsically safe circuit 
circuit in which any spark or any thermal effect produced under the conditions specified in 
IEC 60079-11, which include normal operation and specified fault conditions, is not capable of 
causing ignition of a given explosive atmosphere 

Note 1 to entry: The circuit may also contain associated apparatus. 

3.5.7  
intrinsically safe electrical system 
assembly of interconnected items of electrical equipment, described in a descriptive system 
document, in which the circuits or parts of circuits intended to be used in an explosive 
atmosphere are intrinsically safe 
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3.5.8  
intrinsically safe sub-circuit 
part of an intrinsically safe circuit which is galvanically isolated from another part or other parts 
of the same intrinsically safe circuit 

3.6 Intrinsic safety parameters 

3.6.1  
maximum external inductance to resistance ratio 
Lo/Ro 
maximum value of ratio of inductance to resistance that can be connected to the external 
connection facilities of the electrical apparatus without invalidating intrinsic safety 

3.7 Pressurization 

3.7.1  
pressurization "p" 
technique of guarding against the ingress of the external atmosphere into an enclosure by 
maintaining a protective gas therein at a pressure above that of the external atmosphere 

3.7.2  
continuous dilution 
continuous supply of a protective gas, after purging, at such a rate that the concentration of a 
flammable substance inside the pressurized enclosure is maintained at a value outside the 
explosive limits at any potential ignition source (that is, outside the dilution area) 

Note 1 to entry: The dilution area is an area in the vicinity of an internal source of release where the concentration 
of a flammable substance is not diluted to a safe concentration. 

3.7.3  
leakage compensation 
flow of protective gas sufficient to compensate for any leakage from the pressurized enclosure 
and its ducts 

3.7.4  
static pressurization 
maintenance of an overpressure within a pressurized enclosure without the addition of 
protective gas in the hazardous area 

3.8 Type of Protection "n" 

3.8.1  
Type of Protection "n" 
Type of Protection applied to electrical equipment such that, in normal operation and in certain 
specified abnormal conditions, it is not capable of igniting a surrounding explosive atmosphere 

Note 1 to entry: Additionally, the requirements of the equipment standard are intended to ensure that a fault capable 
of causing ignition is not likely to occur. 

Note 2 to entry: An example of a specified abnormal condition is a luminaire with a failed lamp. 

3.8.2  
energy-limited apparatus 
electrical equipment in which the circuits and components are constructed according to the 
concept of energy limitation 

3.8.3  
associated energy-limited apparatus 
electrical equipment which contains both energy-limited and non-energy-limited circuits and is 
constructed so that the non-energy-limited circuits cannot adversely affect the energy-limited 
circuits 
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3.9 Type of Protection "o" 

3.9.1  
liquid immersion "o" 
Type of Protection in which the electrical equipment or parts of the electrical equipment are 
immersed in a protective liquid in such a way that an explosive gas atmosphere which may be 
above the liquid or outside the enclosure cannot be ignited 

3.10 Type of Protection "q" 

3.10.1  
powder filling "q" 
Type of Protection in which the parts capable of igniting an explosive gas atmosphere are fixed 
in position and completely surrounded by filling material to prevent the ignition of an external 
explosive atmosphere 

Note 1 to entry: The Type of Protection may not prevent the surrounding explosive gas atmosphere from penetrating 
into the equipment and components and being ignited by the circuits. However, due to the small free volumes in the 
filling material and due to the quenching of a flame which may propagate through the paths in the filling material, an 
external explosion is prevented. 

3.11 Type of Protection "m" 

3.11.1  
encapsulation "m" 
Type of Protection whereby parts that are capable of igniting an explosive atmosphere by either 
sparking or heating are enclosed in a compound in such a way that the explosive atmosphere 
cannot be ignited under operating or installation conditions 

3.12 Type of Protection "t" 

3.12.1  
protection by enclosure "t" 
Type of Protection whereby all electrical equipment is protected by an enclosure to avoid 
ignition of a dust layer or cloud 

3.13 Electrical supply systems 

3.13.1  
protective extra-low voltage system 
PELV 
electric system in which the voltage cannot exceed the value of extra-low voltage: 

– under normal conditions, and 
– under single fault conditions, except earth faults in other electric circuits 

[SOURCE: IEC 60050-826:2004, 826-12-32] 

3.13.2  
safety extra-low voltage system 
SELV 
electric system in which the voltage cannot exceed the value of extra-low voltage: 

– under normal conditions and 
– under single fault conditions, including earth faults in other electric circuits  

[SOURCE: IEC 60050-826:2004, 826-12-31] 
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3.14 Equipment 

3.14.1  
equipment, fixed 
equipment fastened to a support, or otherwise secured in a specific location when energized 

3.14.2  
equipment, transportable 
equipment not intended to be carried by a person during operation nor intended for fixed 
installation 

3.14.3  
equipment, portable 
equipment intended to be carried by a person during operation 

Note 1 to entry: Portable equipment carried by a person during operation is sometimes referred to as hand-held 
equipment. This also includes equipment which is carried when the user is not interacting directly with it (for example 
carried on a belt holster) but is intended to be hand-held when in active use. 

Note 2 to entry: Portable Equipment could be mains or battery powered. Examples of portable equipment include 
equipment such as hand-held power tools, hand-held test equipment, tablet computers, radios and mobile phones. 

[SOURCE: IEC 60079-0:2017, 3.31.4, modified (modification of Note 2 to entry)] 

3.14.4  
equipment, personal 
equipment intended to be worn by and to be in contact with a person's body during operation 

Note 1 to entry: Examples of personal equipment include equipment such as hearing aids, smart watches, headsets, 
body cameras or medical devices. 

[SOURCE: IEC 60079-0:2017, 3.31.3, modified (addition of Note 1 to entry)] 

3.15  
3.15.1  
radio frequency identification 
RFID 
data collection technology that uses electronic tags for storing data 

Note 1 to entry: The tag, also known as an "electronic label", "transponder" or "type plate" is made up of an RFID 
chip attached to an antenna. Transmitting in the kilohertz, megahertz and gigahertz ranges, tags may be battery-
powered or derive their power from the RF waves coming from the reader. 

Note 2 to entry: This note applies to the French language only. 

3.16 Cable(s) 

3.16.1  
cable 
assembly of one or more conductors and/or optical fibres, with a protective covering and 
possibly filling, insulating and protective material 

[SOURCE: IEC 60050-151:2001, 151-12-38]  

3.16.2  
armour 
covering consisting of a metal tape(s) or wires, generally used to protect the cable from external 
mechanical effects 

[SOURCE: IEC 60050-461:2008, 461-05-06]  
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3.16.3  
screen 
conducting layer or assembly of conducting layers having the function of control of the electric 
field within the insulation 

[SOURCE: IEC 60050-461:2008, 461-03-01, modified (deletion of Note 1 to entry)] 

3.16.4  
shield 
surrounding earthed metallic layer which serves to confine the electric field within the cable or 
to protect the cable from external electrical influence 

Note 1 to entry: Metallic sheaths, foils, braids, armours and earthed concentric conductors may also serve as 
shields. 

Note 2 to entry: In French, the term "blindage" could be used when the main purpose of the screen is the protection 
from external electrical influence'. 

[SOURCE: IEC 60050-461:2008, 461-03-04, modified ("and/or" replaced in definition by "or")]  

3.16.5  
braid 
covering formed from plaited metallic or non-metallic material 

Note 1 to entry: Generally used to act as an electrical screen, and in some cases PE conductor, if cross section 
allows, but also have an additional function to provide mechanical strength, commonly referred to as braided armour. 

[SOURCE: IEC 60050-461:2008, 461-05-10, modified (addition of Note 1 to entry)] 

3.16.6  
protective earthing conductor 
PE conductor 
protective conductor provided for protective earthing 

[SOURCE: IEC 60050-461:2008, 195-02-11] 

3.16.7  
inner sheath 
non-metallic sheath generally applied under a metallic sheath, reinforcement or armour 

[SOURCE: IEC 60050-461:2008, 461-05-13, modified (deletion of Note 1 to entry)] 

3.16.8  
bedding 
cushioning layer or layers applied to a cable immediately beneath a metallic layer such as the 
armour or the reinforcement 

[SOURCE: IEC 60050-461:2008, 461-05-08] 

3.17  
3.17.1  
entry device 
device permitting the introduction of one or more services into an enclosure with an appropriate 
seal 

Note 1 to entry: Cable glands are an example of an entry device. 

Note 2 to entry: Example of services are pneumatic tubing, electrical cables and fiber optic cables. 

Full document details: IEC 60079-14-2024

http://www.avadocuments.com/doc/iec-60079-14-2024
http://www.avadocuments.com/doc/iec-60079-14-2024


 – 30 – IEC 60079-14:2024 © IEC 2024 

3.18  
3.18.1  
electrical spacings 
separation distances between conductive parts at different electrical potentials 

[SOURCE: IEC 60079-0:2017, 3.81] 

3.18.2  
clearance 
shortest distance in air between two conductive parts 

[SOURCE: IEC 60079-0:2017, 3.81.1] 

3.18.3  
creepage distance 
shortest distance along the surface of a solid insulating material, in contact with air, between 
two conductive parts 

[SOURCE: IEC 60079-0:2017, 3.81.2] 

4 General 

4.1 General requirements 

4.1.1 Zones and Equipment Protection Levels 

Hazardous areas are classified into Zones 0, 1 and 2 for gases and vapours according to 
IEC 60079-10-1, and into Zones 20, 21 and 22 for dusts according to IEC 60079-10-2 in order 
to facilitate the selection of appropriate Ex Equipment and the design of suitable electrical 
installations. Classification does not take account of the potential consequences of an 
explosion. 

Where only the zones are identified in the hazardous area classification documentation, then 
the relationship between zones and EPLs from Table 4 shall be followed. 

Table 4 – Equipment Protection Levels (EPLs)  
where only zones are assigned 

Zone Acceptable  
Equipment Protection Levels (EPLs) 

0  Ga 

1  Ga or Gb 

2  Ga, Gb or Gc 

20  Da 

21  Da or Db 

22  Da, Db or Dc 

 

Where the EPLs are identified in the hazardous area classification documentation, those 
requirements for selection of Ex Equipment shall be followed. 

As an alternative to the relationship given in Table 4 between EPLs and zones, EPLs may be 
determined on the basis of a documented risk assessment carried out by a competent body, for 
example taking into account the consequences of an ignition. This might, under certain 
circumstances, either require a higher EPL or permit a lower EPL than defined in Table 4. 
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Electrical equipment should be located in non-hazardous areas. Where it is not reasonably 
practicable to do this, it should be located as Ex Equipment in an area where an explosive 
atmosphere is least likely to occur. 

4.1.2 Requirements for all Ex Equipment 

Electrical installations in hazardous areas shall also comply with the appropriate requirements 
for electrical installations in non-hazardous areas. 

NOTE 1 It is not a requirement of this document to verify compliance with general electrical requirements. 

Where additional protection is required to meet other environmental conditions, for example, 
protection against ingress of water and resistance to corrosion, the method used shall not 
adversely affect the integrity of the Ex Equipment. 

The requirements of this document normally apply where an ignition would occur under standard 
atmospheric conditions. 

NOTE 2 The standard atmospheric conditions defined in IEC 60079-0 relate to the explosion characteristics of the 
atmosphere and not the operating range of the Ex Equipment, for example: 

• Temperature: −20 °C to 60 °C; 

• Pressure: 80 kPa (0,8 bar) to 110 kPa (1,1 bar); and, 

• air with normal oxygen content, typically 21 % v/v. 

Where an ignition would occur outside of these conditions, additional precautions might be 
required. For example, most flammable materials, and many materials which are normally 
regarded as non-flammable, might burn vigorously under conditions of oxygen enrichment. 

Design, selection and installation methods of Ex Equipment should take into account future 
inspection and maintenance (IEC 60079-17) requirements providing ease of access. 

NOTE 3 IEC 60079-17 accepts, for existing installations, the details for the equipment and installation requirements 
that applied at the date of the installation. 

4.1.3 Electrical ratings 

Ex Equipment shall be installed and used within the electrical ratings for power, voltage, current, 
frequency, duty, and such other characteristics where non-conformity might cause the 
installation to become an ignition hazard. 

4.1.4 Conditions of control for exceptional circumstances 

If it is not reasonably practicable to use Ex Equipment, for example research, development, 
pilot plants, equipment and systems, need not meet the requirements of this document, 
provided that the installation is under the supervision of a competent body and one or more of 
the following conditions, as appropriate, are met: 

• measures are taken to ensure that an explosive atmosphere does not occur; or 

• measures are taken to ensure that this equipment is disconnected before an explosive 
atmosphere occurs, in which case ignition after disconnection, for example due to heated 
parts, shall be prevented also; or 

• measures are taken to ensure that persons and the environment are not endangered by 
fires or explosions. 
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Such measures can include the use of procedures or the use of monitoring devices, such as 
gas detectors, or pressure, temperature or flow devices. Depending on the degree and type of 
hazard involved, the associated conditions of control initiated by the monitoring device can 
include one of the following: 

• Automatic disconnection of the power supply; or 

• Automatic initiation of an alarm followed by an associated manual procedure to restore the 
integrity of the system; or 

• A procedure, where one or more of the conditions necessary for an explosive atmosphere 
is retained under continuous control. 

All the measures or conditions of control actions shall be documented according to Clause 5 by 
a competent body who: 

• is familiar with the requirements of this, and any other relevant standards and codes of 
practice concerning the use of Ex Equipment and systems for use in hazardous areas; and, 

• has access to all information necessary to carry out the assessment. 

4.2 Conditions of Use 

4.2.1 General 

All markings (such as electrical ratings, environment ratings, ambient temperature rating and 
warning markings) and additional information given on the nameplate together with the related 
information given in the manufacturer's instructions or Ex Equipment certificate shall be 
complied with. 

With the exception of simple apparatus installed in an intrinsically safe circuit, only Ex 
Equipment having an Ex Equipment certificate shall be used. 

NOTE 1 In some cases advisory markings are used as an alternative to Specific Conditions of Use with the suffix 
"X". Advisory markings might reference a specific instruction document. 

NOTE 2 IEC 60079-0 up to the current Edition 8 allowed advisory markings as an option to Specific Conditions of 
Use. 

4.2.2 Specific Conditions of Use 

The suffix "X" is used to provide a means of identifying essential requirements for installation, 
use and maintenance of the Ex Equipment, contained in the Ex Equipment certificate, called 
"Specific Conditions of Use". The applicable Specific Conditions of Use shall be complied with. 

NOTE Older certificates have used the term "Special Conditions for Safe Use" which is equivalent to the term 
"Specific Conditions of Use" currently used on Ex Equipment certificates. 

4.2.3 Use of Ex Components 

Ex Components, such as empty enclosures or terminals, having only an Ex Component 
Certificate, marked with the suffix "U", shall not be used in the hazardous area unless they are 
permitted as part of an Ex Equipment certificate or an equipment assembly certificate. 

Ex Components may be used where they are assessed as simple apparatus and used as part 
of an intrinsically safe circuit. 

NOTE Ex enclosures might also be populated internally with components which are not covered by an Ex 
Component certificate but only when this is permitted by an Ex Equipment certificate. 
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4.3 Ignition sources that have an influence on the installation 

4.3.1 General 

Precautions shall be taken in the design, selection, installation and initial inspection to protect 
against ignition sources that have an influence on the installation as identified in 4.3.2 to 4.3.5. 

4.3.2 Static electricity 

Measures shall be taken to prevent ignition by static electricity based on guidance from 
IEC TS 60079-32-1 or other acceptable standards. 

NOTE Additional information and guidance is also given in API RP 2003, Protection against ignitions arising out of 
static, lightning and stray currents, and NFPA Code 77 Recommended Practice on Static Electricity. 

4.3.3 Optical radiation 

Information and guidance about optical radiation can be found in IEC 60079-28. 

4.3.4 Lightning protection 

Information and guidance about lightning protection can be found in applicable standards such 
as IEC 62305-3, national or industry standards. 

4.3.5 Radio frequency received and transmitted in hazardous areas 

Ungrounded conductive parts and antennas located in hazardous areas can act as receivers 
for transmissions from outside of the hazardous area. The threshold power of radio frequency 
(9 kHz to 60 GHz) received in the hazardous area for continuous transmissions and for pulsed 
transmissions whose pulse durations exceed the thermal initiation time shall not exceed the 
values shown in Table 5 unless required for essential safety services. Programmable or 
software control intended for setting by the user shall not be permitted. 

NOTE 1 The values in Table 5 would be of concern for high power transmitters located close to a hazardous area. 
Additional information on the application of higher power radiating sources for normal commercial signals at a 
distance from the plant can be found in CLC/TR 50427. The results of the TR are based on far field conditions. 

Table 5 – Radio frequency power thresholds 

Ex Equipment for Threshold power Thermal initiation time 

 W µs 

Group IIA 6 100 

Group IIB 3,5 80 

Group IIC 2 20 

Group III 6 200 

 

NOTE 2 The threshold power is the effective output power of the transmitter multiplied by the antenna gain. The 
threshold power is considered to be equal to the effective isotropic radiated power (EIRP) per ITU-R BS.561-2. 

For pulsed radar and other transmissions where the pulses are short compared with the thermal 
initiation time, the threshold energy values Zth shall not exceed those given in Table 6 unless 
required for essential safety services. 

Full document details: IEC 60079-14-2024

http://www.avadocuments.com/doc/iec-60079-14-2024
http://www.avadocuments.com/doc/iec-60079-14-2024


 – 34 – IEC 60079-14:2024 © IEC 2024 

Table 6 – Radio-frequency energy thresholds 

Ex Equipment for Threshold energy Zth 

 µJ 

Group IIA 950 

Group IIB 250 

Group IIC 50 

Group III 1 500 

 

NOTE 3 In Table 5 and Table 6, the same values are applied for Ga, Gb, Gc, Da, Db, or Dc Ex Equipment due to 
the large safety factors involved. 

NOTE 4 In Table 5 and Table 6, the values apply in normal operation, provided that the user of the Ex Equipment 
does not have access to adjust the Ex Equipment to give higher values. 

NOTE 5 These requirements are derived from IEC 60079-0. 

If radio installations are required to operate above the power thresholds in Table 5 and Table 6 
to provide an essential safety service, the thresholds may be exceeded for this purpose. In 
these cases, guidance from CLC/TR 50427 can be applied to avoid ignition hazards by 
observing other technical conditions, such as direction, distance to conductive surfaces, 
frequency and modulation. 

4.3.6 RFID tags 

4.3.6.1 General 

RFID tags shall only be used if one of the following is met: 

• Active or passive RFID tags having an Ex Equipment certificate or being included in an Ex 
Equipment as part of the Ex Equipment certificate; 

• Active RFID tags, where there is no explosion hazard by electromagnetic fields, sparks, hot 
surfaces and electrostatic charges; or 

• Passive RFID tags. 

NOTE 1 Passive RFID tags do not contain a battery and derive power from the RF reader only. 

NOTE 2 Passive RFID tags can be considered to have a temperature class T6 at an ambient temperature Tamb ≤ 
40 °C, or temperature class T5 at an ambient temperature Tamb ≤ 60 °C, if not specified by the manufacturer. 

4.3.6.2 Mounting RFID tags 

The RFID tag housing shall comply with the requirements in 4.3.2. 

Mounting of a tag shall not impair the properties of the tag itself, nor shall the Type of Protection 
of the Ex Equipment, on which it is attached, be affected negatively. 

When using adhesives, the operating temperature range shall be considered. 

5 Documentation 

5.1 General 

Installations shall comply with the relevant Ex equipment certificates (see 5.3) as well as with 
this document and any other requirements specific to the plant on which the installation takes 
place. To maintain a record of compliance, a verification dossier shall be prepared for every 
installation. 
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For any circumstances which require an additional assessment relevant to explosion protection, 
the result of this assessment shall be documented in the verification dossier. 

The verification dossier shall be kept up to date throughout the operating lifetime of the 
installation. Plant changes shall be recorded. The dossier may be in a hard copy or electronic 
form. 

The relevant parts of the dossier shall be accessible by stakeholders with proper authorization. 

NOTE 1 Stakeholders include operators, designers, installers, maintenance and inspection personnel, authorities 
having jurisdiction and other interested parties. 

NOTE 2 Methods accepted by legislation in each country can have an impact on the form in which the 
documentation will be legally accepted. 

In order to correctly install, extend or modify an existing installation, the following information, 
additional to that required for non-hazardous areas, is required as part of the verification 
dossier, as outlined in 5.2, 5.3, 5.4 and 5.5. 

5.2 Site information 
a) Hazardous area classification documents (see IEC 60079-10-1 and IEC 60079-10-2) 

including temperature class or ignition temperature and equipment grouping as applicable; 
b) assignment of required EPLs, if not according to Table 4, including any risk assessment; 
c) any identified external influences (see 7.3.2); 
d) the ambient temperature range; 
e) any control measures applied for the use of non-Ex Equipment in exceptional circumstances 

(see 4.1); and 
f) evidence of competence for persons or parties who carry out design, selection, installation 

and initial inspection. 

5.3 Ex Equipment information 
a) Ex Equipment Certificate; 
b) manufacturer's instructions (as described in IEC 60079-0); 
c) descriptive system documents for intrinsically safe systems (see 6.14.3); 
d) any relevant calculations or information, for example Ex "e" terminal arrangement (see 

Table 8) and purging rates for pressurized equipment or rooms; and 
e) if applicable, information for maintenance and repair to meet the requirements of IEC 60079-

17 and IEC 60079-19 respectively. 

5.4 Installation information 
a) documents demonstrating how Specific Conditions of Use for Ex Equipment have been met; 
b) documentation relating to the suitability of the Ex Equipment for the area and environment 

to which it will be exposed, for example temperature ratings, Type of Protection, degree of 
protection (IP Code), corrosion resistance; 

c) the plans showing types and details of wiring systems and cable routing; 
d) records of selection criteria for cables, cable entry systems and conduits for compliance 

with the requirements for the particular Type of Protection; 
e) drawings of conduit installation and location of the seal(s) (see 7.6); 
f) drawings and schedules relating to circuit identification; 
g) records of the initial inspection (see Clause 9); and 

NOTE Records of inspection for assemblies or pre-installed items can be accepted as part of initial inspection 
records. 
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h) evidence of competency for personnel responsible for verifying compliance of the 
installation (see 5.5). 

5.5 Personnel competency 

The design of the installation, the selection of Ex Equipment including accessories, the 
installation and initial inspection covered by this document shall be carried out only by persons 
whose training has included instruction on the various Types of Protection and installation 
practices, relevant rules and regulations and on the general principles of hazardous area 
classification. The competency of person(s) shall be relevant to the type of work to be 
undertaken (see Annex A). 

Personnel shall be able to demonstrate their skills and knowledge are up to date. 

NOTE 1 Some national regulations or standards include additional competency requirements. 

NOTE 2 Schemes for certification of personnel competence are also available to verify competence. 

NOTE 3 Updated skills and knowledge can be demonstrated by activities such as on-the-job training, attendance 
at conferences, refresher training, participation in standards development, or other means of maintaining skills and 
knowledge to current industry practice. 

NOTE 4 It is not a requirement of this document that a person undergo a periodic reassessment of their competence. 

6 Design 

6.1 General 

The design of the installation shall meet the requirements described in this Clause 6. 

6.2 Protection from dangerous (incendive) sparking 

6.2.1 Equipment (other than Ex Equipment) above hazardous areas 

Equipment (other than Ex Equipment) or its parts, including connecting electrical circuits, that 
can: 

• create an arc or spark; 

• produce hot particles; or 

• have hot surfaces; 

shall not be installed above a hazardous area, unless the equipment is either: 

• totally enclosed; or 

• provided with suitable guards or covers, to prevent hot particles from falling into the 
hazardous area. 

NOTE 1 Such items include, for example: 

• switches, plugs and sockets, that could produce arcs, sparks or hot particles; 

• electrical machines or generators that have sliding contacts or brushes; 

• heaters, heating elements or other equipment that could produce arcs, sparks or hot particles; 

• auxiliary equipment such as ballasts, capacitors and starting switches for all types of discharge luminaires; 

• all exposed lamps; or 

• all unsupported cables. 

Low pressure sodium vapour discharge lamps shall not be installed above a hazardous area. 

NOTE 2 Low pressure sodium vapour discharge lamps have a possibility of releasing free sodium if damaged which 
could then cause a flame on contact with water. 
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6.2.2 Wiring systems traversing a hazardous area 

The wiring systems traversing a hazardous area shall be appropriate to the EPL requirements 
for the complete section of wiring. 

6.2.3 Construction materials 

6.2.3.1 Non-metallic materials 

If non-metallic materials are used as construction materials, particular consideration shall be 
given to possible charging mechanisms in order to prevent static electricity. See also 4.3.2. 

6.2.3.2 Light metals 

If light metals other than given in IEC 60079-0 are used in construction elements, an ignition 
hazard assessment shall be conducted to show an acceptable level of safety. The ignition 
hazard assessment shall consider the location of the item and any measures required to prevent 
impact or frictional contact that might give rise to sparking that is incendive. 

NOTE 1 Examples of construction elements include; cable trays, mounting plates and weather protection covers. 

NOTE 2 IEC 60079-0 requires that materials used in Group II installations for the identified Equipment Protection 
Levels do not contain, by mass, more than: 

• for EPL Ga 

– 10 % in total of aluminium, magnesium, titanium and zirconium, with no more than 

– 7,5 % in total of magnesium, titanium and zirconium; 

• for EPL Gb 

– 7,5 % in total of magnesium, titanium and zirconium; 

• for EPL Gc 

– no requirements except for moving parts such as fan impellors, fan hoods and ventilating covers, which shall 
comply with the requirements for EPL Gb. 

Materials used in Group III installations for the identified Equipment Protection Levels do not contain, by mass, more 
than: 

• for EPL Da 

– 7,5 % in total of magnesium, titanium and zirconium; 

• for EPL Db 

– 7,5 % in total of magnesium, titanium and zirconium; 

• for EPL Dc 

– no requirements except for moving parts such as fan impellors, fan hoods and ventilating covers, which shall 
comply with the requirements for EPL Db. 

NOTE 3 These requirements recognise the ignition hazard due to dissimilar metal contact. Other metallic items 
such as walkways and ladders could also present a similar ignition hazard. 

6.2.4 Danger from live parts 

In order to avoid sparks liable to ignite the explosive atmosphere, the possible inadvertent 
contact with bare live parts other than single intrinsically safe or energy-limited parts shall be 
prevented. 

NOTE When more than one intrinsically safe circuit can be contacted at the same time, the resultant spark could 
be ignition-capable. 
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6.2.5 Danger from exposed and extraneous-conductive-parts 

6.2.5.1 General 

The limitation of earth-fault currents (magnitude or duration) in frameworks or enclosures and 
the prevention of elevated potentials on equipotential bonding conductors is essential for safety. 

Although it is impractical to cover all possible earthing systems, the following applies to 
electrical systems, other than intrinsically safe or energy-limited circuits with voltages up to 
1 000 V AC RMS or 1 500 V DC. 

6.2.5.2 TN system 

If a type of system earthing TN is used, it shall be type TN-S with separate protective conductor 
PE and neutral N in the hazardous area. 

6.2.5.3 TT system 

If a type of system earthing TT (separate earths for power system and exposed conductive 
parts) is used, then it shall be protected by a residual current protective device (RCD). 

NOTE IEC 60364-4-41 commonly requires that automatic disconnection of supply is provided by a residual current 
device. 

6.2.5.4 IT system 

If a type of system earthing IT (neutral isolated from earth or earthed through a sufficiently high 
impedance) is used, an insulation monitoring device shall either trip or alarm on the first earth 
fault. 

NOTE 1 The requirement to trip might also be specified in other standards. Acceptance of alarm might also be 
needed to account for other safety factors such as undesirable trip of safety critical circuits. 

NOTE 2 If the first fault is not removed automatically, a subsequent fault on the same phase will not be detected, 
possibly leading to arcing in a hazardous area. 

NOTE 3 Local bonding, known as supplementary equipotential bonding, can be necessary (see IEC 60364-4-41). 

NOTE 4 It is common practice to combine an insulation monitoring device (IMD) with equipment that makes it 
possible to locate a fault in operation. Equipment for fault location is normally selected in accordance with 
IEC 61557-9. 

6.2.5.5 SELV and PELV systems 

SELV systems shall be in accordance with IEC 60364-4-41. Live parts of SELV circuits shall 
not be connected to earth, or to live parts or to protective conductors forming part of other 
circuits. Any exposed conductive part may be unearthed or earthed (for example for electro-
magnetic compatibility). 

PELV systems shall be in accordance with IEC 60364-4-41. PELV circuits are earthed. Any 
exposed conductive part shall be connected to a common earthing (and protective equipotential 
bonding) system. 

Further information for safety isolating transformers for SELV and PELV can be found in 
IEC 61558-2-6. 

6.2.5.6 Electrical separation 

Electrical separation shall be in accordance with IEC 60364-4-41 for the supply of only one item 
of Ex Equipment. 
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6.2.6 Protective equipotential bonding 

6.2.6.1 General 

Protective equipotential bonding is required for installations in hazardous areas. For TN, TT 
and IT systems, all exposed and extraneous-conductive-parts (IEC 60364-4-41) shall be 
connected to the protective equipotential bonding system. The bonding system may include 
protective conductors, metal conduits, metal cable sheaths, steel wire armouring and metallic 
parts of structures, but shall not include neutral conductors. Connections shall be secure 
against loosening and shall minimise the possibility of corrosion which could reduce the 
effectiveness of connection. 

Exposed conductive parts need not be separately connected to the protective equipotential 
bonding system if they are firmly connected to and are in conductive contact with structural 
parts or piping which are connected to the protective equipotential bonding system. Extraneous 
conductive parts which are not part of the structure or of the electrical installation, for example 
frames of doors or windows, need not be connected to the protective equipotential bonding 
system, if there is no danger of voltage displacement. 

Inside of an enclosure, an internal earth continuity plate may be fitted, for example, to allow for 
use of metallic cable entry devices without the use of separate individual earthing tags. The 
material and dimensions of the earth continuity plate shall be appropriate for the anticipated 
fault current. 

The armour, shield or screens of cables may be earthed or unearthed in the hazardous area. If 
the armour, shield or screens of cables are only earthed outside the hazardous area (for 
example in the control room) then: 

• this point of earthing shall be connected to the protective equipotential bonding system of 
the hazardous area; and 

• in a TN system, the armour, shield or screen in the hazardous area shall be connected to 
earth. 

NOTE The requirement for treating the armour, shield or screens like unused cores is due to a possibility, that 
dangerous sparks could be created at the ending of the armour, shield or screen. 

Cable entry devices which incorporate clamping devices which clamp the braiding or armour of 
the cable may be used to provide protective equipotential bonding. 

The minimum size of main protective bonding conductors shall be 6 mm2, and supplementary 
bonding conductors shall be a minimum of 4 mm2. Consideration should also be given to using 
larger conductors for mechanical strength. 

Metallic enclosures of intrinsically safe or energy-limited apparatus need not be connected to 
the equipotential bonding system, unless required by the Ex Equipment documentation or to 
prevent accumulation of static charge. 

Installations with cathodic protection shall not be connected to the protective equipotential 
bonding system unless the system is specifically designed for this purpose. 

6.2.6.2 Temporary protective equipotential bonding 

Temporary bonding includes connections to earth that are made to moveable items such as 
drums, vehicles and portable Ex Equipment for control of static electricity or protective 
equipotential bonding. 

Protective equipotential bonding between vehicles and fixed installations can require special 
arrangements, for example where insulated flanges are used to connect pipelines, see also 
4.3.2. 
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It is recommended that the final connection of a temporary protective equipotential bonding 
connection should be made either: 

• in a non-hazardous area; or 

• using a connection that meets the EPL requirements of the location; or 

• using a documented procedure which reduces the hazard of sparking to an acceptable level. 

For temporary protective equipotential bonding the resistance between metallic parts shall be 
less than 1 MΩ. Measures shall be taken to ensure this value is obtained, for example, by 
routine measurements, monitoring system, or use of suitably reliable connections for the 
application. Conductors and connections shall be durable, flexible and of sufficient mechanical 
strength to withstand in-service movement. Mechanical strength of the conductor shall be 
equivalent to at least 4 mm2 copper or shall be part of a flexible cabling system incorporating a 
monitoring and control system. 

6.2.7 Cathodically protected metallic parts 

6.2.7.1 General 

Cathodically protected metallic parts located in hazardous areas are live extraneous-
conductive-parts which shall be considered potentially dangerous (especially if equipped with 
an impressed current system) despite their low negative potential. The insulating elements 
required for the cathodic protection, for example insulating elements in pipes, should if possible 
be located outside the hazardous area. 

Sacrificial cathodic protection systems could be regarded as inherently safe based on the very 
low voltages and low currents associated with such systems. 

No cathodic protection connection shall be provided in locations requiring EPL Ga or EPL Da 
unless it is specially designed for this application. 

Surge protection devices shall be provided across insulating joints where there is a possibility 
of voltage differential. For example, pipe joints where there is a possibility of lightning induced 
voltages on one section of the pipe. 

In the absence of IEC standards on cathodic protection, national or other standards should also 
be followed. 

6.2.7.2 Impressed current systems 

Impressed current connections made to cathodically protected structures inside the hazardous 
area shall meet all of the following: 

• use a cable lug of sufficient strength to provide a secure connection; 

• be connected to dedicated bolts that are not likely to be disturbed, including for any plant 
maintenance activities. This would preclude connection as part of other functions for 
example pipe flange bolts or bolts used for supports; 

• be wrapped in permanent sealing tape or other effective manner to prevent inadvertent 
contact, removal or damage; and 

• be clearly labelled with signage near the connection warning the connection should not be 
disconnected or reconnected when the cathodic protection system is switched on. 

Signage or labelling shall be provided at the cathodic protection current source warning of 
connections in a hazardous area and that the impressed current system shall be de-energized 
before any work is carried out on that system in the hazardous area. 
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Ex Equipment connected by cables to cathodically protected metal shall be: 

• kept to a minimum; and 

• electrically insulated from the cathodically protected metal in a secure manner. For example, 
by use of insulating flanges for instrument connections. 

6.3 Electrical protection 

The requirements detailed in this Subclause are not applicable to intrinsically safe and energy-
limited circuits. 

Electrical circuits and equipment shall be protected against short-circuits, earth faults and 
overload.  

Precautions shall be taken to prevent operation of poly phase Ex Equipment where the loss of 
one or more phases can cause overheating to occur. 

Protection devices shall be either: 

• such that automatic reclosing under fault conditions is prevented; or 

• in circumstances where automatic disconnection of the Ex Equipment could introduce a 
safety hazard which is more dangerous than that arising from the possibility of ignition alone, 
a warning alarm could be used as an alternative to automatic disconnection provided that 
operation of the warning alarm is immediately apparent so that prompt remedial action will 
be taken. 

6.4 Emergency stop 

The requirements detailed in this clause are not applicable to intrinsically safe and energy-
limited circuits. 

For functional or emergency purposes, at (a) suitable point(s), there shall be a means of 
switching off electrical supplies to the hazardous area. 

Ex Equipment which should continue to operate to prevent additional danger shall not be 
included and shall be on (a) separate circuit(s). 

NOTE The switching devices installed in the general switchgear are normally adequate with respect to switching-
off facilities. 

Suitable points for an emergency stop should be assessed relevant to the location, personnel 
on site and the nature of site operations. 

6.5 Electrical isolation 

The requirements detailed in this clause are not applicable to intrinsically safe and energy-
limited circuits. 

A means of isolation shall be provided to isolate all live conductors, including the neutral (AC), 
mid-point conductors, and all DC conductors, to allow electrical work to be carried out safely. 
Where all conductors are not isolated by the same device the means of isolation of other 
conductors shall be clearly identified. 

NOTE A mid-point conductor is a conductor which is electrically connected to the mid-point of the power supply on 
a system that has a supply source on both sides of the mid-point. 

The preferred means of isolation is by a device that operates in all relevant conductors at the 
same time. The means of isolation could include fuses and neutral links where relevant. 
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Labelling shall be provided immediately adjacent to each means of isolation to permit rapid 
identification of the circuit or group of circuits thereby controlled. 

6.6 Cables 

6.6.1 External surface temperature 

The surface temperature of cables external to Ex Equipment shall not exceed the temperature 
limits of either temperature class or the maximum surface temperature, for the installation. For 
further information on dust see 7.3.9.3. 

NOTE Where cables are identified as having a high operating temperature (for example 105 °C), this temperature 
relates to the permitted copper temperature of the cable and not the cable outer sheath. About 20 °C of heat losses 
would be expected between the conductor and the outer sheath. For the example 105 °C cable, it is therefore unlikely 
that the outer sheath will exceed T6. 

6.6.2 Cables subjected to thermal insulation 

Where cables could be subjected to thermal insulation, including dust layers, then additional 
derating of current carrying capacity would apply according to relevant installation code. 
Guidance can be found in IEC 60364 and IEC 60502-2. 

6.6.3 Overhead wiring 

Where overhead wiring with uninsulated conductors provides power or communication services 
to a hazardous area, it shall be terminated in a non-hazardous area and the service continued 
into the hazardous area with cable or conduit. 

Uninsulated conductors shall not be installed in hazardous areas. They shall not be installed 
above hazardous areas unless measures are taken to prevent any ignition sources falling into 
the hazardous area, for example by the use of enclosures, guards or covers, or additional 
constructional measures to prevent the possibility of any arcing or sparking. 

Specialized wiring systems, such as on gantry cranes, which by their design require the use of 
track systems, bare conductors, aerial wiring or open wiring shall be subject to an assessment 
by a competent body of the ignition avoidance measures provided. 

NOTE Uninsulated conductors include items such as partially insulated crane conductor rail systems and low and 
extra-low voltage track systems. 

6.7 Electrical machines 

6.7.1 General 

Electrical machines is a generic term for rotating electric motors within the scope of 
IEC 60034-1 as well as for other rotating devices, such as servo motors and generators, and 
for non-rotating machines, such as linear motors. 

Electrical machines shall be protected against short circuit, current imbalance and overload 
unless they can withstand continuously the starting current at rated voltage and frequency or, 
in the case of generators, the short-circuit current, without inadmissible heating. The overload 
protective device shall be: 

• a current-dependent, time lag protective device monitoring all three phases, set at not more 
than the rated current of the machine, which will operate in 2 h or less at 1,20 times the set 
current and will not operate within 2 h at 1,05 times the set current; or 

• a device for direct temperature control by embedded temperature sensors; or 

• another equivalent device. 

Full document details: IEC 60079-14-2024

http://www.avadocuments.com/doc/iec-60079-14-2024
http://www.avadocuments.com/doc/iec-60079-14-2024


IEC 60079-14:2024 © IEC 2024 – 43 –  

When using converters with electrical machines that have terminal boxes in Type of Protection 
"eb", "nA" or "ec", care should be taken to ensure that any overvoltage spikes and temperatures, 
which could occur in the terminal box, are taken into consideration. 

NOTE This is more commonly a problem when using long cables and additional guidance is normally provided in 
the machine manufacturer's instruction. 

In general, electrical machines which will be used for continuous operation, involving easy and 
infrequent starts, which do not produce appreciable additional heating, are acceptable with 
inverse-time delay overload protection. Electrical machines which are subjected to arduous 
starting or operating conditions or which are to be started frequently are acceptable only when 
suitable protective devices ensure that the limiting temperature is not exceeded. 

Automatic reclosing (automatic restarting after a fault) is not recommended due to the increased 
possibility of rotor sparking or insulation system sparking during the reclosing. If an electrical 
machine must be automatically restarted, additional protective measures such as a specifically 
timed re-closure to match phase, Type of Protection "p" or "d" or transient voltage limiting 
devices, should be considered. 

All electrical machines driven by frequency converter shall be designed for this application. In 
addition to the specific requirements for electrical machines with a converter supply given in 
6.7.2 to 6.7.4, the guidance given in Annex J should be considered. 

Guidance on the different duty types S1 to S10 of electrical machines are given in Annex M. 

6.7.2 Electrical machines with Type of Protection "d" – Flameproof enclosures, "p" – 
Pressurized enclosures and "t" – Protection by enclosures 

6.7.2.1 Electrical machines with a converter supply 

Electrical machines supplied by a converter require that either: 

a) the electrical machine has been type-tested for this duty as a unit in association with the 
converter specified in the descriptive documents according to IEC 60079-0 and with any 
protective device provided or specified, or 

b) if the electrical machine has not been type-tested for this duty as a unit in association with 
the converter, then either 
– means for direct temperature control by embedded temperature sensors specified in the 

electrical machine documentation shall be provided, or 
– other effective measures for limiting the surface temperature of the electrical machine 

housing shall be provided. The effectiveness of the temperature control shall take into 
account power, speed range, torque and frequency for the duty required and shall be 
verified and documented. 

The action of the protective device shall result in effectively stopping the current flowing 
through the electrical machine windings. Control circuit intervention such as ceasing 
modulation, effectively stopping the current flow through the electrical machine and any 
internal heat generation of the machine is acceptable. See Annex J for additional guidance. 

NOTE 1 In some cases, the highest surface temperature occurs on the electrical machine shaft. 

NOTE 2 A current-dependent time lag protective device (in accordance with 6.7.1) is not regarded as an "other 
effective measure". 

NOTE 3 Additional guidance on "Use of the Safe Motor Temperature (SMT) sub-function with converter-fed motors" 
can be found in IEC TS 60079-42. 

Full document details: IEC 60079-14-2024

http://www.avadocuments.com/doc/iec-60079-14-2024
http://www.avadocuments.com/doc/iec-60079-14-2024


 – 44 – IEC 60079-14:2024 © IEC 2024 

6.7.2.2 Soft starting 

Electrical machines with a soft start supply shall require either: 

a) direct temperature control using embedded temperature sensors specified in the electrical 
machine manufacturer instructions for limiting the surface temperature in accordance with 
6.7.1 of the electrical machine housing; or 

b) the speed control device ensures that the electrical machine run up is such that the surface 
temperature is not exceeded. 

In cases where a frequency converter is used as a soft starting device then a direct thermal 
protection is not required since the converter is acting as a protective device and the current is 
limited. 

The effectiveness of the temperature control or proper run up shall be verified and documented. 
The action of the protective device shall result in effectively stopping current flowing through 
the electrical machine windings. See Annex L for additional guidance. 

NOTE It is considered that soft starting is used for a short time period.  

6.7.3 Electrical machines with Level of Protection "eb" – Increased safety 

6.7.3.1 Mains supply-operated 

In order to meet the requirements of 6.7.1, inverse-time delay overload protective devices shall 
be such that not only is the electrical machine current monitored, but the stalled electrical 
machine is also disconnected within the tE time stated on the marking plate. The current-time 
characteristic curves giving the delay time of the overload relay or release as a function of the 
ratio of the starting current to the rated current (IA/IN) shall be retained by the user. 

The curves will indicate the value of the delay time from the cold state related to an ambient 
temperature of 20 °C and for a range of starting current ratios (IA/IN) of at least 3 to 8. The 
tripping time of the protective devices shall be equal to these values of delay ±20 %. 

NOTE 1 An undesirable trip could occur where the starting time exceeds the tolerance of the protective device, for 
example exceeding 80 % of the tE time based on the maximum tolerance. Any associated impact on operation of the 
machine or process might need to be taken into account and is not within the scope of this document. 

As the voltage dips during a direct-on-line start due to starting current, the available torque 
decreases and the run-up time increases. Although these effects could tend to cancel out for 
small voltage dips, for voltages less than 85 % of UN during start-up, the limitations declared 
by the electrical machine manufacturer shall be followed. 

NOTE 2 Electrical machines can be limited by the manufacturer to a fixed number of start attempts. 

Where the starting duty is arduous or starting is required frequently, the protection device 
should be selected so that it ensures limiting temperatures are not exceeded (for duty types S4 
to S10, see Annex M). 

NOTE 3 Under some circumstances, for example for duty types other than S1, the electrical machine might be 
provided with the temperature detection and protection. If this is the case, the tE time might not be identified. 

In addition to the requirements of 6.7.1, protection relays for machines in accordance with Level 
of Protection "eb" should: 

• monitor the current in each phase; 

• provide current unbalance protection; and 

• provide close overload protection to the fully loaded condition of the electrical machine. 
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6.7.3.2 Winding temperature sensors 

In order to meet the requirements of 6.7.1, winding temperature sensors associated with 
protective devices shall be adequate for the thermal protection of the electrical machine even 
when the electrical machine is stalled. The use of embedded temperature sensors to control 
the limiting temperature of the electrical machine is only permitted if such use is specified in 
the electrical machine manufacturers instruction. 

NOTE The type of built-in temperature sensors and associated protective device will be identified on the electrical 
machine. 

6.7.3.3 Machines with rated voltage greater than 1 kV AC 

Machines with a rated voltage exceeding 1 kV AC shall be selected taking into account the 
values in Table D.1. If the total sum of the risk factors is greater than 6, additional requirements 
may apply as specified by the machine manufacturer, for example special measures to ensure 
that the machine does not contain an explosive gas atmosphere at the time of starting. 

NOTE 1 Special measures could include pre-start ventilation, the application of fixed gas detection inside the 
machine or other methods specified in the manufacturer's instructions. 

NOTE 2 For all Ex "e" electrical machines above 1 kV AC, manufactured according to the latest IEC 60079-7 
standard, the stators will have been type tested in a gas environment and fitted with anti-condensation heaters. 

6.7.3.4 Electrical machines with converter supply 

Electrical machines with a converter supply require either: 

a) Electrical machines with a specific converter have been type tested for this duty in 
association with the converter and the protective device. The electrical machine should be 
used within its electrical rating and the converter configuration should be set to match the 
electrical machine rating information with respect to frequency range and any other specified 
parameters such as minimum carrier frequency. The converter configuration shall enable 
adjustment of the parameters. or 

b) Electrical machines that have been type tested for converter operation, but the type and 
manufacturer of the converter is not specified. In this case, the properties of the selected 
converter, the maximum converter input voltage and the converter settings must comply with 
the specifications given by the electrical machine manufacturer. The action of the protective 
function shall result in effectively stopping current flowing through the electrical machine 
windings. Control circuit intervention such as ceasing modulation, effectively stopping the 
current flow through the electrical machine and stopping any internal heat generation of the 
machine is acceptable. See Annex J for additional guidance. 

NOTE 1 Permanent magnet electrical machines operate as a generator while coasting after power is removed. For 
electrical machines of Level of Protection "eb", where the voltage can be greater than the rated voltage, the converter 
system will be suitable for the voltages that will result. 

NOTE 2 The type of built-in temperature sensors and associated protective device will be identified on the electrical 
machine. 

NOTE 3 Additional guidance on "Use of the Safe Motor Temperature (SMT) sub-function with converter-fed motors" 
can be found in IEC TS 60079-42. 

6.7.3.5 Soft starting 

Electrical machines with a soft start supply require either: 

a) the electrical machine has been type tested as a unit in association with the soft start device 
specified in the descriptive documents and with the protective device provided, or 

b) if the electrical machine has not been type tested as a unit in association with the soft start 
device, then, 
– means for direct temperature control by embedded temperature sensors specified in the 

electrical machine documentation shall be provided; or 
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– other effective measures for limiting the temperature of the electrical machine shall be 
provided. The effectiveness of the temperature control shall be verified and documented; 
or 

– the speed control device shall ensure that the electrical machine run up is such that the 
temperature is not exceeded. The effectiveness of the proper run up shall be verified 
and documented. 

The action of the protective device shall result in effectively stopping current flowing through 
the electrical machine windings. See Annex J for additional guidance. 

In cases where a frequency converter is used as a soft starting device then a direct thermal 
protection is not required since the converter is acting as a protective device and the current is 
limited. 

NOTE It is considered that soft starting is used for a short time period during acceleration. 

6.7.4 Electrical machines with Level of Protection "ec" and Type of Protection "nA" 

6.7.4.1 Electrical machines with converter supply 

Electrical machines supplied by a converter require that either: 

a) the electrical machine has been type tested, in accordance with IEC 60079-7 or 
IEC 60079-15, with the specific converter or with a comparable converter in reference to the 
output voltage and current specifications, or 

b) if the electrical machine has not been type tested for this duty as a unit in association with 
the converter, then either, 
– means for direct temperature control by embedded temperature sensors specified in the 

electrical machine documentation shall be provided, or 
– other effective measures for limiting the temperature of the electrical machine shall be 

provided. The effectiveness of the temperature control taking into account power, speed 
range, torque and frequency for the duty required shall be verified and documented. 

The action of the protective device shall result in effectively stopping the current flowing 
through the electrical machine windings. Control circuit intervention such as ceasing 
modulation, effectively stopping the current flow through the electrical machine and stopping 
any internal heat generation is acceptable. See Annex L for additional guidance; or 

NOTE Additional guidance on "Use of the Safe Motor Temperature (SMT) sub-function with converter-fed 
motors" can be found in IEC TS 60079-42. 

c) the electrical machine shall have its temperature class determined by calculation in 
accordance with IEC 60079-7. 

6.7.4.2 Soft starting 

Electrical machines with a soft start supply of duty types S3, S4, S5, S7, S8, or S10 require 
either: 

a) the electrical machine has been type tested as a unit in association with the soft start device 
specified in the descriptive documents and with the protective device provided, or 

b) if the electrical machine has not been type tested as a unit in association with the soft start 
device, then either, 
– means for direct temperature control by embedded temperature sensors specified in the 

electrical machine documentation shall be provided, or 
– other effective measures for limiting the surface temperature of the electrical machine 

shall be provided. The effectiveness of the temperature control shall be verified and 
documented. or 
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– the speed control device shall ensure that the electrical machine run up is such that the 
surface temperature is not exceeded. The effectiveness of the proper run up shall be 
verified and documented. 

The action of the protective device shall result in effectively stopping the current flowing 
through the electrical machine windings. See Annex J for additional guidance. 

In cases where a frequency converter is used as a soft starting device then a direct thermal 
protection is not required since the converter is acting as a protective device and the current is 
limited. 

NOTE It is considered that soft starting is used for a short time period. 

6.7.4.3 Machines with rated voltage greater than 1 kV AC 

Machines with a rated voltage exceeding 1 kV AC shall be selected taking into account the 
values of Annex D. For electrical machines rated more than 100 kW and with duty types S3, 
S4, S5, S7, S8 or S10, if the total sum of the risk factors is greater than 6, additional 
requirements apply. This can include special measures to ensure that the enclosure does not 
contain an explosive gas atmosphere at the time of starting, and where such measures are 
specified by the machine manufacturer they shall be followed. 

For machines in accordance with IEC 60079-15:2005 (Edition 3) and older if the sum of the risk 
factors is greater than 6, then one of following measures shall apply: 

a) anti-condensation space heater shall be employed; or 
b) special measures shall be applied to ensure that the enclosure does not contain an 

explosive gas atmosphere at the time of starting; or 
c) the machine is typetested under explosive atmospheres. 

NOTE 1 If the machine is intended to operate under "special measures", the Ex Equipment certificate will have the 
suffix "X" suffix in accordance with IEC 60079-0. 

NOTE 2 Special measures could include pre-start ventilation, the application of fixed gas detection inside the 
machine or other methods specified in manufacturer's instructions. 

6.7.5 Switching electrical machines above 1 kV AC 

6.7.5.1 General 

Switching overvoltages can occur if vacuum circuit breakers or vacuum contactors are used, 
and switching transients known as multiple restrikes can occur when the high voltage electrical 
machine is switched off. These transients depend on various installations system and design 
factors, such as: 

• arc-extinguishing principle of the contactor or switch; or 

• size of the electrical machine; or 

• length of the power supply cable; or 

• system capacitance, and other factors. 

In some cases, multiple restrikes can result in switching overvoltages which are too high for the 
insulation of the electrical machine stator winding leading to insulation deterioration and 
incendive sparks. In practice, this generally occurs when high-voltage electrical machines with 
starting currents IA > 600 A are disconnected during startup or during a stalled or overload 
condition. 

Vacuum circuit breakers or vacuum contactors are commonly associated with high voltage 
transients. Surge suppressors should be installed in the switchgear, between the circuit breaker 
and the electrical machine cable termination, for each of the three conductors to earth. 
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The peak voltages which arise as a result can damage the winding insulation, which can lead 
to insulation deterioration and incendive sparks. If vacuum circuit breakers or vacuum 
contactors are used for electrical machine switching, the electrical machine installation design 
should consider using an appropriate surge suppressor, such as a zinc oxide varistor. 

NOTE This starting current limit corresponds to the following upper power limits, depending on the relationship 
between the starting current IA and rated current IN and on the voltage dip (up to approximately 20 %) while the 
electrical machine is starting up: 

– approximately 750 kW for electrical machines supplied at up to 3,0 kV AC; 

– approximately 1 500 kW for electrical machines supplied at up to 6,0 kV AC; 

– approximately 2 500 kW for electrical machines supplied at up to 10,0 kV AC. 

6.7.5.2 Overvoltages resulting from switching operations 

Regardless of the electrical machine size and the arc-extinguishing principle of the switch being 
used (for example even in the case of oil-free, SF6 or air break switches), the following should 
be kept in mind when commissioning high-voltage electrical machines/switchgear for high-
voltage electrical machines rated above 3 kV AC. 

Shutting down the electrical machine during startup can cause overvoltages. This can damage 
the electrical machine and cause incendive sparks inside the electrical machine enclosure and 
main terminal box. Precautions should be taken to avoid shutting down the electrical machine 
during startup, for instance, it should be checked for errors in the starting control or for 
excessively sensitive protection settings. Shutdowns during startup, for checking the direction 
of rotation or other tests should be kept to an absolute minimum. 

6.7.6 Prevention of falling bodies 

Precautions shall be taken, without affecting designed ventilation conditions, to prevent foreign 
bodies falling vertically into the ventilation openings of vertical rotating electrical machines. 

6.8 Electric heating systems 

6.8.1 General 

Electric heating systems can be: 

• liquid immersion heater; or 

• air or gas heater; or 

• trace heating systems. 

Additional information for electrical trace heating systems is provided in IEC/IEEE 60079-30-2. 

6.8.2 Earth fault protection 

Electric heating systems shall have the following protection in addition to overcurrent protection 
unless it is installed as part of other Ex Equipment, for example electrical machine anti-
condensation heater: 

a) For TT or TN type systems, a residual current device (RCD) with a rated residual operating 
current not exceeding 100 mA shall be used in addition to the protection required by 6.3. 

NOTE 1 This requirement is applied in order to limit the heating effect due to earth-fault and earth-leakage 
currents. 

NOTE 2 RCDs are normally rated to operate at 30 mA where practicable. 

NOTE 3 The need to increase RCD values to 100 mA is more commonly associated with long trace heating 
circuits to prevent undesirable RCD operations due to potential of higher earth-leakage currents. Additional 
information on RCDs is given in IEC 61008-1. 
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