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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
___________ 

 
ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES – 

 
Part 15: Construction, test and marking of type of protection,  

"n" electrical apparatus 
 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

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

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

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

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

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

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

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

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

International Standard IEC 60079-15 has been prepared by IEC technical committee 31: 
Electrical apparatus for explosive atmospheres. 

This third edition cancels and replaces the second edition, published in 2001, and constitutes 
a technical revision. 

The significant technical changes with respect to the previous edition are as follows: 

– Linking the standard to IEC 60079-0 and adding Table 1 to show the connections 
– References to third party testing stations removed 
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– Adding the definition of associated energy limiting apparatus [nL] and [Ex nL] 
– Definitions eliminated that also appear in IEC 60079-0 
– Elimination of n-pressurization, all pressurization requirements now covered by 

IEC 60079-2  
– Air gap spark test requirement added for motors over 100 kW 
– Added risk assessment tables for motors over 1 kV and over 100 kW 
– Requirements changed for motors operating with frequency converters 
– References to other IEC standards updated for luminaires 
– Caplights and handlights addressed by reference to IEC 60079-0 
– Creepage and clearance requirements for low powered apparatus between 60 V a.c. up to 

250 V a.c. added in Table 10 
– Requirement for plugs and sockets to maintain the degree of protection expanded 
– Cable clamping test eliminated 
– Insertion and removal torque values for E40/E39 lamp caps adjusted downward 
– High-voltage impulse test for ballasts eliminated 
– Changes made to test and acceptance criteria in luminaire starter and ignitor tests 
– Ignition tests for large or high-voltage machines added 
– Marking and documentation sections changed to reflect changes elsewhere in the 

standard 
– Manufacturer’s responsibility section dropped and replaced with instructions section 

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

FDIS Report on voting 

31/558/FDIS 31/569/RVD 

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

This International standard is to be read in conjunction with IEC 60079-0.  

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

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

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 
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ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES – 
 

Part 15: Construction, test and marking of type of protection  
"n" electrical apparatus 

 
 
 

1 Scope 

This part of IEC 60079 specifies requirements for the construction, testing and marking for 
Group II electrical apparatus with type of protection, "n" intended for use in explosive gas 
atmospheres. 

This part is applicable to non-sparking electrical apparatus and also to electrical apparatus 
with parts or circuits producing arcs or sparks or having hot surfaces which, if not protected in 
one of the ways specified in this standard, could be capable of igniting a surrounding 
explosive gas atmosphere. This standard describes several different methods by which this 
can be achieved which may be combined with other methods described in IEC 60079-0. 

This part supplements the general requirements in IEC 60079-0. The relationship of 
IEC 60079-0 to this part is as indicated in Table 1. 

Table 1 – Relationship of this part to IEC 60079-0 

Clause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-15 

  
Type of 

protection 

nC 

Non 
sparking 

apparatus 

nA and 
 nA nL 

Restricted 
breathing 
apparatus 

nR 

Energy 
limited 

apparatus 

nL 

Associated 
energy 
limited 

apparatus 

[nL] and 
 [Ex nL] 

4 Apparatus grouping and 
temperature classification 

Yes Yes Yes Yes Yes 

5 Temperatures      

5.1 Environmental influences Yes Yes Yes Yes Yes 

5.2 Service temperature Yes Yes Yes Yes Yes 

5.3 Maximum surface temperature Yes Yes Yes Yes No 

5.4 Surface temperature and ignition 
temperature 

No No No No No 

5.5 Small components Yes Yes Yes Yes No 

6 Requirements for all electrical 
apparatus 

     

6.1 General Yes Yes Yes Yes Yes 

6.2 Mechanical strength of apparatus Yes Yes Yes Yes c)  No 

6.3 Opening times No No Yes No No 

6.4 Circulating currents Yes Yes Yes No No 

6.5 Gasket retention Yes Yes Yes Yes No 
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Clause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-15 

  
Type of 

protection 

nC 

Non 
sparking 

apparatus 

nA and 
 nA nL 

Restricted 
breathing 
apparatus 

nR 

Energy 
limited 

apparatus 

nL 

Associated 
energy 
limited 

apparatus 

[nL] and 
 [Ex nL] 

7 Non-metallic enclosures and 
non-metallic parts of enclosures 

     

7.1 General Yes Yes Yes Yes No 

7.2 Thermal endurance Yes Yes Yes Yes No 

7.3 Electrostatic charges on external 
non-metallic materials of 
enclosures 

Yes Yes Yes Yes No 

7.4 Threaded holes Yes Yes Yes Yes No 

8 Enclosures containing light 
metals 

     

8.1 Material composition Yes Yes Yes Yes No 

8.2 Threaded holes Yes Yes Yes Yes No 

9 Fasteners      

9.1 General Yes Yes Yes Yes No 

9.2 Special fasteners No No No No No 

9.3 Holes for special fasteners No No No No No 

10 Interlocking devices No No No No No 

11 Bushings Yes Yes Yes Yes No 

12 Materials used for cementing No No No No No 

13 Ex components No No No No No 

14 Connection facilities and 
terminal compartments 

No No No No No 

15 Connection facilities for earthing 
or bonding conductors 

Yes Yes Yes Yes No 

16 Entries into enclosures Yes Yes Yes Yes No 

17 Supplementary requirements for 
rotating electrical machines 

No Yes No No No 

18 Supplementary requirements for 
switchgear 

Yes Yes Yes No No 

19 Supplementary requirements for 
fuses 

No No No No No 

20 Supplementary requirements for 
plugs and sockets 

No No No No No 

21 Supplementary requirements for 
luminaires 

No No No No No 

22 Supplementary requirements for 
cap lights and handlights 

Yes Yes Yes No No 

23 Apparatus incorporating cells 
and batteries 

Yes Yes Yes Yes No 

24 Documentation Yes Yes Yes Yes Yes 
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Clause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-15 

  
Type of 

protection 

nC 

Non 
sparking 

apparatus 

nA and 
 nA nL 

Restricted 
breathing 
apparatus 

nR 

Energy 
limited 

apparatus 

nL 

Associated 
energy 
limited 

apparatus 

[nL] and 
 [Ex nL] 

25 Compliance of prototype or 
sample with documents 

Yes Yes Yes Yes Yes 

26 Type tests      

 

26.1 General Yes Yes Yes Yes Yes 

26.2 Test configuration Yes Yes Yes Yes Yes 

26.3 Tests in explosive test mixtures Yes Yes Yes Yes Yes 

26.4 Tests of enclosures      

26.4.1 Order of tests No No No No No 

26.4.2 Resistance to impact Yes Yes Yes Yes No 

26.4.3 Drop test Yes Yes Yes Yes No 

26.4.4 Acceptance criteria for test for 
resistance to impact and drop 
test 

Yes Yes Yes Yes No 

26.4.5 Degree of protection IP by 
enclosures 

No No No No No 

26.5 Thermal tests      

26.5.1 Temperature measurement Yes Yes Yes Yes No 

26.5.2 Thermal shock test Yes Yes Yes Yes No 

26.5.3 Small component ignition test Yes Yes No Yes No 

26.6 Torque test for bushings Yes Yes Yes Yes Yes 

26.6.1 Procedure Yes Yes Yes Yes Yes 

26.6.2 Acceptance criteria Yes Yes Yes Yes Yes 

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

     

26.7.1 General Yes Yes Yes Yes No 

26.7.2 Temperatures during tests Yes Yes Yes Yes No 

26.8 Thermal endurance to heat Yes Yes Yes Yes No 

26.9 Thermal endurance to cold Yes Yes Yes Yes No 

26.10 Resistance to light Yes Yes Yes Yes No 

26.11 Resistance to chemical agents 
for Group I electrical apparatus 

No No No No No 

26.12 Earth continuity Yes Yes Yes Yes No 

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

Yes Yes Yes Yes No 

26.14 Charging tests to verify the 
inability to store a dangerous 
charge 

Yes Yes Yes Yes No 
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Clause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-15 

 
Type of 

protection 

nC 

Non 
sparking 

apparatus 

nA and 
 nA nL 

Restricted 
breathing 
apparatus 

nR 

Energy 
limited 

apparatus 

nL 

Associate
d energy 
limited 

apparatus 

[nL] and 
 [Ex nL] 

26.15 Measurement of capacitance to 
verify the inability to store a 
dangerous charge 

Yes Yes Yes Yes Yes 

26.15.1 Procedure Yes Yes Yes Yes No 

26.15.2 Acceptance criteria Yes Yes Yes Yes No 

27 Routine verifications and tests Yes Yes Yes Yes Yes 

28 Manufacturer's responsibility Yes Yes Yes Yes Yes 

28.1 Certificate Yes Yes Yes Yes Yes 

28.2 Responsibility for marking Yes Yes Yes Yes Yes 

29 Marking Yes Yes Yes Yes Yes 

30 Instructions Yes Yes Yes Yes Yes 
 a) An entry of “Yes” in the table indicates the requirements of the referenced section of IEC 60079-0 apply. An 

entry of “No” indicates the requirements either do not apply or have been modified by IEC 60079-15. 
b) Type of protection nC includes encapsulated devices, enclosed break devices, non-incendive components, 

sealed devices and hermetically sealed devices. 
c)  Clause 6.2 is a calling clause for the tests in 26.4 which are different for both portable and fixed apparatus.  

 
NOTE 1 A non-incendive component is limited in use to the particular circuit for which it has been shown to be 
non-ignition capable and, therefore, cannot be separately assessed as complying with this standard. 

NOTE 2 Compliance with this standard does not imply any removal of, or lowering of the requirements of any 
other standard with which the electrical apparatus complies. 

NOTE 3 This part supplements, and may enhance, the requirements for apparatus for normal industrial 
applications. Where compliance with other IEC standards is indicated, such as IEC 60034 for motors and 
IEC 60598-2 for luminaires, proving compliance to those standards is normally the responsibility of the 
manufacturer. 

2 Normative references 

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

IEC 60034 (all parts), Rotating electrical machines 

IEC 60034-1, Rotating electrical machines – Part 1: Rating and performance 

IEC 60034-5, Rotating electrical machines – Part 5: Degrees of protection provided by the 
integral design of rotating electrical machines (IP Code) – Classification 

IEC 60034-7, Rotating electrical machines – Part 7: Classification of type of construction, 
mounting arrangements and terminal box position (IM Code) 

IEC 60034-25, Rotating electrical machines – Part 25: Guide for the design and performance 
of cage induction motors specifically designed for converter supply  
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IEC 60061 (all parts), Lamp caps and holders together with gauges for the control of 
interchangeability and safety 

IEC 60068-2-27:1987, Environmental testing – Part 2: Tests – Test Ea and guidance: Shock 

IEC 60079-0:2004, Electrical apparatus for explosive gas atmospheres – Part 0: General 
requirements  

IEC 60079-1, Electrical apparatus for explosive gas atmospheres – Part 1: Flameproof 
enclosures "d"  

IEC 60079-11:1999, Electrical apparatus for explosive gas atmospheres – Part 11: Intrinsic 
safety "i" 

IEC 60079-17, Electrical apparatus for explosive gas atmospheres – Part 17: Inspection and 
maintenance of electrical installations in hazardous areas (other than mines) 

IEC 60081, Double-capped fluorescent lamps – Performance specifications 1  

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

IEC 60155, Glow-starters for fluorescent lamps 

IEC 60238:1998, Edison screw lampholders 1  

IEC 60269-3, Low-voltage fuses – Part 3: Supplementary requirements for fuses for use by 
unskilled persons (fuses mainly for household and similar applications) 

IEC 60400, Lampholders for tubular fluorescent lamps and starterholders 1 

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code) 1 

IEC 60598-1:1996, Luminaires – Part 1: General requirements and tests 

IEC 60598-2 (all parts), Luminaires – Part 2: Particular requirements 

IEC 60664-1, Insulation coordination for equipment within low-voltage systems – Part 1: 
Principles, requirements and tests 1 

IEC 60927:1996, Auxiliaries for lamps – Starting devices (other than glow starters) – 
Performance requirements 1 

IEC 60998-2-4:1993, Connecting devices for low-voltage circuits for household and similar 
purposes – Part 2-4: Particular requirements for twist-on connecting devices 

IEC 61048, Auxiliaries for lamps – Capacitors for use in tubular fluorescent and other 
discharge lamp circuits – General and safety requirements 1 

IEC 61184, Bayonet lampholders 

IEC 61347-1, Lamp controlgear – Part 1: General and safety requirements 

IEC 61347-2-1, Lamp controlgear – Part 2-1: Particular requirements for starting devices 
(other than glow starters) 

___________ 
1  A consolidated version of this standard exists. 
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IEC 61347-2-2, Lamp controlgear – Part 2-2: Particular requirements for d.c. or a.c. supplied 
electronic step-down convertors for filament lamps 

IEC 61347-2-3, Lamp controlgear – Part 2-3: Particular requirements for a.c. supplied 
electronic ballasts for fluorescent lamps 2 

IEC 61347-2-4, Lamp controlgear – Part 2-4: Particular requirements for d.c. supplied 
electronic ballasts for general lighting 

IEC 61347-2-7, Lamp controlgear – Part 2-7: Particular requirements for d.c. supplied 
electronic ballasts for emergency lighting 

IEC 61347-2-8, Lamp controlgear – Part 2-8: Particular requirements for ballasts for 
fluorescent lamps 

IEC 61347-2-9, Lamp controlgear – Part 2-9: Particular requirements for ballasts for discharge 
lamps (excluding fluorescent lamps 2 

EN 50262, Metric cable glands for electrical installations 

3 Terms and definitions 

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

3.1  
(battery) container 
enclosure to contain the battery 

NOTE The cover is a part of the battery container. 

3.2  
cable sealing box 
auxiliary enclosure provided specifically for the purpose of sealing the insulation of a cable 
(for example, oil insulated cable) where it is connected to an apparatus. The enclosure may 
also provide for the connection of separate cable tails to the cable 

3.3  
clearance 
shortest distance in air between two conductive parts  

[IEC 60664-1, definition 1.3.2] 

3.4  
creepage distance 
shortest distance along the surface of an electrically insulating material between two 
conductive parts 

3.5  
duty cycle 
repetitive variation of load in which the cycle time is too short for thermal equilibrium to be 
attained in the first cycle 

[IEV 411-51-07] 

___________ 
2 A consolidated version of this standard exists. 
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3.6  
energy limitation  
concept applicable to circuits in which no spark or any thermal effect produced in the test 
conditions prescribed in this standard is capable of causing ignition of a given flammable gas 
or vapour 

3.7  
separation 
shortest distance through solid insulating material between two conductive parts 

3.8  
sealing device 
device to prevent the flow of a gas or a liquid between apparatus and a conduit by providing 
sealing facilities 

3.9  
type of protection "n" 
type of protection applied to electrical apparatus such that, in normal operation and in certain 
specified abnormal conditions, it is not capable of igniting a surrounding explosive gas 
atmosphere 

NOTE 1 Additionally, the requirements of this standard are intended to ensure that a fault capable of causing 
ignition is not likely to occur. 

NOTE 2 An example of a specified abnormal condition is a luminaire with failed lamp. 

3.9.1 
non-sparking device “nA” 
device constructed to minimize the risk of occurrence of arcs or sparks capable of creating an 
ignition hazard during conditions of normal operation  

NOTE For the purposes of this standard normal operation is considered to exclude the removal or insertion of 
components with the circuit energized 

3.9.2 
devices and components “nC” 
3.9.2.1 
encapsulated device “nC” 
device, which may or may not contain voids, which is so constructed that it is totally immersed 
in an encapsulating compound so that it is sealed to prevent entry of an external atmosphere 

NOTE For the purpose of this standard, an encapsulated device is considered to be a particular form of sealed 
device. It does not provide equivalent protection to encapsulated apparatus constructed in accordance with 
IEC 60079-18. 

3.9.2.2 
enclosed-break device “nC” 
device incorporating electrical contacts that are made and broken and that will withstand an 
internal explosion of the flammable gas or vapour which may enter it without suffering 
damage and without communicating the internal explosion to the external flammable gas or 
vapour 

3.9.2.3 
hermetically-sealed device “nC” 
device which is so constructed that the external atmosphere cannot gain access to the interior 
and in which the seal is made by fusion, for example by soldering, brazing, welding or the 
fusion of glass to metal 
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3.9.2.4 
non-incendive component “nC” 
components having contacts for making or breaking a specified ignition capable circuit but in 
which the contacting mechanism is constructed so that the component is not capable of 
causing ignition of the specified explosive gas atmosphere  

NOTE The enclosure of the non-incendive component is not intended to either exclude the explosive gas 
atmosphere or contain an explosion. 

3.9.2.5 
sealed device “nC” 
device which is so constructed that it cannot be opened during normal service and is sealed 
effectively to prevent entry of an external atmosphere 

3.9.3 
energy-limited apparatus “nL” 
electrical apparatus in which the circuits and components are constructed according to the 
concept of energy limitation 

3.9.4 
associated energy-limited apparatus “[nL]” or “[Ex nL]” 
electrical apparatus 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. Associated energy-limited apparatus may be either: 

a) electrical apparatus which has an alternative method of protection included in this standard 
for use in the appropriate explosive gas atmosphere [nL]; 

b) electrical apparatus which has an alternative type of protection listed in IEC 60079-0 for 
use in the appropriate explosive gas atmosphere [nL]; 

c) electrical apparatus not so protected and which therefore shall not be used within an 
explosive gas atmosphere, for example, a recorder which is not of itself in an explosive gas 
atmosphere but is connected to a thermocouple situated within an explosive gas 
atmosphere where only the recorder input circuit is energy-limited [Ex nL]  

3.9.5 
self protected energy-limited apparatus “nA nL” 
apparatus which contains energy-limited sparking contacts, the circuits (including, energy-
limiting components and devices) supplying energy-limited power to these contacts, as well 
as the non-energy limited source of supply to the circuit 

3.9.6 
restricted-breathing enclosure “nR” 
enclosure that is designed to restrict the entry of gases, vapours and mists 

4 General  

4.1 Apparatus grouping and temperature classification 

Apparatus grouping and temperature classification shall be in accordance with Clause 4 of 
IEC 60079-0. 
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4.2 Potential ignition sources 

In normal operation and in certain abnormal conditions specified by this standard, the 
apparatus shall not: 

a)  produce an operational arc or spark unless that arc or spark is prevented from causing 
ignition of a surrounding explosive atmosphere by one of the methods described in 
Clauses 26 to 31; 

b)  develop a maximum surface temperature in excess of the maximum value appropriate to 
the temperature class of the apparatus, unless the temperature of the surface or hot spot 
is prevented from causing ignition of a surrounding explosive atmosphere by one of the 
methods described in Clauses 26 to 31 as appropriate, or is otherwise shown to be safe 
as specified in 5.5 

NOTE Contacts with provision for sliding are considered as sparking in normal operation unless precautions are 
taken such as clamping of the contact itself to the conductive track. 

5 Temperatures 

5.1 Environmental influences 

5.1.1 Ambient temperature  

For ambient temperature requirements, 5.1.1 of IEC 60079-0 applies.  

5.1.2 External source of heating or cooling 

For external sources of heating or cooling, 5.1.2 of IEC 60079-0 applies. 

5.2 Service temperature 

For service temperature, 5.2 of IEC 60079-0 applies. 

5.3 Maximum surface temperature 

5.3.1 Determination of maximum surface temperature 

For determination of maximum surface temperature, 5.3.1 of IEC 60079-0 applies except for 
[nL] and [Ex nL] apparatus. 

5.3.2 Limitation of maximum surface temperature 

For limitation of maximum surface temperature, 5.3.2 of IEC 60079-0 applies except for [nL] 
and [Ex nL] apparatus. 

5.4 Surface temperature and ignition temperature 

The requirements of 5.4 of IEC 60079-0 do not apply and are replaced by the following: 

Except for the internal parts of type nR enclosures and type nC devices and components, or 
components complying with 5.5, no surface of any part of an electrical apparatus, including 
the surface of internal parts to which the potentially explosive atmosphere might have access, 
shall attain a temperature in excess of the maximum surface temperature prescribed in 5.4 of 
IEC 60079-0.  
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5.5 Small components 

For evaluation of small components, 5.5 and 5.6 of IEC 60079-0 apply except for [nL] and 
[Ex nL] apparatus. Temperature relaxations for thin wires and printed circuit tracks contained 
in IEC 60079-11 may also be used in application of this standard. 

6 Requirements for electrical apparatus 

6.1 General 

Electrical apparatus with type of protection "n" shall comply with the requirements of this 
standard and the applicable parts of IEC 60079-0 for the method(s) of protection used. 

6.2 Mechanical strength of apparatus 

Mechanical strength of apparatus shall comply with 6.2 of IEC 60079-0, except for [nL] and 
[Ex nL] apparatus. 

6.3 Opening times 

Except for nR restricted breathing enclosures, the requirements of 6.3 of IEC 60079-0 do not 
apply. 

6.4 Circulating currents 

The provisions of 6.4 of IEC 60079-0 apply, except for nL, [nL] or [EX nL] apparatus. 

6.5 Gasket retention 

The provisions of 6.5 of IEC 60079-0 apply, except for [nL] and [Ex nL] apparatus.  

6.6 Degree of protection of enclosure (IP) 

6.6.1 Minimum degree of protection 

Unless specified elsewhere in this standard, the enclosure of the apparatus, when tested in 
accordance with 33.3.4 shall provide at least the degree of protection described in a) or b) 
unless safety would not be impaired by contact with solid foreign bodies or water (for 
example, strain gauges, resistance thermometers, or thermocouples). In this case the 
documentation (see Clause 36) shall explain why and shall prescribe any special installation 
requirements which may be necessary and the apparatus shall be marked with the symbol "X" 
to indicate this special condition of use (see Clause 29 of IEC 60079-0): 

a)  IP54 where there are bare live parts or IP44 where there are insulated live parts; 
b)  IP4X where there are bare live parts, or IP2X where there are insulated live parts and the 

apparatus is intended for installation only in locations providing adequate protection 
against the entry of solid foreign objects or water capable of impairing safety, and the 
apparatus is marked with the symbol "X" (see Clause 29 of IEC 60079-0). 
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For protected apparatus, the degree of protection shall be marked according to Clause 35. 

NOTE 1 For requirements for rotating electrical machines, see Clause 17. 

NOTE 2 For requirements for non-sparking low power apparatus, see Clause 23. 

6.6.2 Degree of protection provided by installation 

Where the enclosure is completed by the installation of the apparatus the marking shall 
include the symbol "X" and the manufacturer shall provide relevant information in the 
documentation in accordance with Clause 36. 

6.7 Clearances, creepage distances and separations 

6.7.1 General 

Clearances, creepage distances and separations between conductive parts at different 
potentials shall meet the appropriate values given in Table 2, except in the following cases: 

– neutral point connections of rotating electrical machines complying with 17.3; 
– luminaires complying with 21.2.7; 
– with regard to sealed, encapsulated or solid insulation separations only, apparatus subject 

to the routine electric strength test of 6.8.2; 
– with regard to energy-limited apparatus, associated energy-limited apparatus and circuits 

(see Clause 30), where separations not meeting the above requirements may be assessed 
or tested on the basis that the relevant conducting parts are intermittently connected 
together, in which case consequential effects shall be taken into account; 

– instruments and low power apparatus complying with Clause 23. 

A circuit which is not referred to earth in normal operation shall be assumed to be earthed at 
the point by which the highest voltage U is obtained. 

6.7.2 Determination of working voltage 

Clearances and creepage distances shall be determined as a function of the working voltage 
specified by the manufacturer of the apparatus. Where the apparatus is intended for more 
than one rated voltage or for a range of rated voltage, the value of the working voltage to be 
used shall be based on the highest value of rated voltage. 

6.7.3 Conformal coating 

A conformal coating, if applied, shall have the effect of sealing the conductors and the 
insulating material in question against ingress of moisture. It shall adhere to the conductive 
parts and the insulating material. If the conformal coating is applied by spraying then two 
separate coats are to be applied. Other methods of application require only one coat, for 
example dip coating, brushing, vacuum impregnating, but the intention is to achieve an 
effective, lasting, unbroken seal. A solder mask is considered as one of two coatings, 
provided it is not damaged during soldering. 

Where bare conductors emerge from the coating, the requirements given in Table 2 shall 
apply taking account of the comparative tracking index (CTI) applicable to both insulation and 
conformal coating. 
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6.7.4 Comparative tracking index (CTI) 

The required values of creepage distance are dependent on the working voltage, the 
resistance to tracking of the electrical insulating material and its surface profile. 

Table 3 gives the grouping of electrical insulating materials according to the CTI determined 
in accordance with IEC 60112. The material groups are identical with those given in 
IEC 60664-1. Inorganic insulating materials, for example glass and ceramics, do not track and 
need not therefore be subjected to the determination of the CTI. They are conventionally 
classified in material group I. 

NOTE Transient overvoltages are ignored as they will not normally influence tracking phenomena. However, 
temporary and functional overvoltages may have to be considered depending upon the duration and frequency of 
occurrence. See 21.2.7 and Table 8 for pulse voltages in luminaire circuits or IEC 60664-1 for additional 
information. 

6.7.5 Measurement of creepage and clearance 

Clearances, creepage distances and separations shall be determined with any movable parts 
adjusted to give the lowest values possible. 

Terminals shall be assessed by measurements made with and without conductors of the 
largest cross-sectional area specified by the terminal manufacturer. 

NOTE 1 This implies that screws of unused terminals always should be fully tightened when the apparatus is in 
service. 

Clearances and creepage distances for external connections shall comply with Table 2, but 
with a minimum value of 1,5 mm. 

Figure 1 (examples taken from IEC 60664-1) illustrates the features to be taken into account 
when determining the appropriate clearances or creepage distance. 

NOTE 2 Cement within a joint would normally be considered as obstructing a clearance or creepage path. 

The effect of ribs or grooves shall be taken into account provided that 

– ribs on the surface have a minimum height of 1,5 mm and a minimum thickness of 0,4 mm 
appropriate to the mechanical strength of the material; 

– grooves in the surface have a minimum depth of 1,5 mm and a minimum width of 1,5 mm. 

NOTE 3 Projections above or depressions below the surface are considered as being either ribs or grooves 
irrespective of their geometric form. 
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Table 2 – Minimum creepage distances, clearances and separations 

Minimum creepage distance (Note 2) 
mm 

Minimum clearances and separation 
 mm 

Material group 

Voltage  
a.c. r.m.s. or 

d.c. 

(Note 1) 

V I II IIIa IIIb 
In air Sealed 

(Note 3) 

Encapsulated 
or solid 

insulation 
(Note 4) 

≤10  
(see Note 5) 

1 1 1 1 0,4 0,3 0,2 

≤12,5 1,05 1,05 1,05 1,05 0,4 0,3 0,2 

≤16 1,1 1,1 1,1 1,1 0,8 0,3 0,2 

≤20 1,2 1,2 1,2 1,2 0,8 0,3 0,2 

≤25 1,25 1,25 1,25 1,25 0,8 0,3 0,2 

≤32 1,3 1,3 1,3 1,3 0,8 0,3 0,2 

≤40 1,4 1,6 1,8 1,8 0,8 0,6 0,3 

≤50 1,5 1,7 1,9 1,9 0,8 0,6 0,3 

≤63 1,6 1,8 2 2 0,8 0,6 0,3 

≤80 1,7 1,9 2,1 2,1 0,8 0,8 0,6 

≤100 1,8 2 2,2 2,2 0,8 0,8 0,6 

≤125 1,9 2,1 2,4 2,4 1 0,8 0,6 

≤160 2 2,2 2,5 2,5 1,5 1,1 0,6 

≤200 2,5 2,8 3,2 3,2 2 1,7 0,6 

≤250 3,2 3,6 4 4 2,5 1,7 0,6 

≤320 4 4,5 5 5 3 2,4 0,8 

≤400 5 5,6 6,3 6,3 4 2,4 0,8 

≤500 6,3 7,1 8 8 5 2,4 0,8 

≤630 8 9 10 10 5,5 2,9 0,9 

≤800 10 11 12,5 – 7 4 1,1 

≤1 000 11 13 – 8 5,8 1,7 

≤1 250 12 15 – 10 – – 

≤1 600 13 17 – 12 – – 

≤2 000 14 20 – 14 – – 

≤2 500 18 25 – 18 – – 

≤3 200 22 32 – 22 – – 

≤4 000 28 40 – 28 – – 

≤5 000 36 50 – 36 – – 

≤6 300 45 63 – 45 – – 

≤8 000 56 80 – 56 – – 

≤10 000 71 100 – 70 – – 

≤11 000 78 110 – 75 – – 

≤13 800 98 138 – 97 – – 

≤15 000 107 150 – 105 – – 
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NOTE 1 Voltage steps up to 10 000 V are based on the R10 series. For working voltages up to 1 000 V, the 
actual working voltage may exceed the value given in the table by up to 10 %. 

NOTE 2 Values for creepage distances are derived from IEC 60664-1. Up to 800 V, creepage distances are based 
on pollution degree 3; values between 2 000 V and 10 000 V are based on pollution degree 2. Other values are 
interpolated or extrapolated. 

NOTE 3 Sealed by a conformal coating, see 6.7.3. 

NOTE 4 Completely encapsulated in compound to a minimum depth of 0,4 mm, or separation through solid 
insulating material, for example the thickness of a printed wiring board. 

NOTE 5 At 10 V and below, the value of CTI is not relevant and materials not meeting the requirements for 
material group IIIb may be acceptable. 

NOTE 6 The creepage and clearance values shown are based on a maximum rated voltage tolerance of ±10 %. 

 

Table 3 – Tracking resistance of insulating materials 

Material group Comparative tracking index 

I 600 ≤ CTI 

II 400 ≤ CTI < 600 

IIIa 175 ≤ CTI < 400 

IIIb 100 ≤ CTI < 175 

 

6.7.6 Compound filled cable sealing boxes  

Where compound filled cable sealing boxes are used for the termination of external cables 
supplying apparatus with rated voltages in excess of 750 V, the construction shall be such 
that the creepage distances and clearances given in Table 4 are obtainable for bare live 
parts, prior to the pouring of the compound. 

NOTE The requirements in Table 4 differ from those in Table 2 to take account of the properties of the compound 
and the lower degree of certainty as to whether the designed separations are actually achieved in a particular 
installation. 

Table 4 – Separation in compound-filled cable sealing boxes 

Creepage distances  
mm 

Clearances  
mm 

Rated voltage, U 
a.c. r.m.s. or d.c.  

V Between phases Between phase 
and earth 

Between phases Between phase 
and earth 

750 < U ≤ 1 100 19 19 12,5 12,5 

1 100 < U ≤ 3 300 37,5 25 19 12,5 

3 300 < U ≤ 6 600 63 31,5 25 19 

6 600 < U ≤ 11 000 90 45 37,5 25 

11 000 < U ≤ 13 800 110 55 45 31,5 

13 800 <U ≤ 15 000 120 60 50 35 
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Example 1 

< 1,5

 

1 2 

Condition: Path under consideration includes a parallel-
or converging-sided groove of any depth with a width 
less than 1,5 mm 

Rule: Creepage distance and clearance are measured 
directly across the groove as shown 

Example 2 

≥ 1,5

 

1 2 

Condition: Path under consideration includes a parallel-
sided groove of any depth d equal to or more than 
1,5 mm 

Rule: Clearance is the "line of sight" distance. Creepage 
path follows the contour of the groove 

Example 3 

= 1,5

 

1 2 

Condition: Path under consideration includes a V-shaped 
groove with a width greater than 1,5 mm 

Rule: Clearance is the "line of sight" distance. Creepage 
path follows the contour of the groove but "short-circuits" 
the bottom of the groove by 1,5 mm link 

Example 4 

 

1 2 

Condition: Path under consideration includes a rib Rule: Clearance is the shortest direct air path over the 
top of the rib. Creepage path follows the contour of the 
rib  

 

IEC 089/01 

IEC 090/01 

IEC 091/01 

IEC 092/01 
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Example 5 

< 1,5 < 1,5

 

1 2 

Condition: Path under consideration includes an 
uncemented joint with grooves less than 1,5 mm wide on 
each side 

Rule: Creepage and clearance path is the "line of sight" 
distance shown 

Example 6 

≥ 1,5 ≥ 1,5

 

1 2 

Condition: Path under consideration includes an 
uncemented joint with grooves equal to or more than 
1,5 mm wide on each side 

Rule: Clearance is the "line of sight" distance. Creepage 
path follows the contour of the grooves 

Example 7 

≥ 1,5 < 1,5

 

1 2 

Condition: Path under consideration includes an 
uncemented joint with a groove on one side less than 
1,5 mm wide and the groove on the other side equal to or 
more than 1,5 mm wide 

Rule: Clearance and creepage paths are as shown 

Example 8 

 

1 2 

Condition: Creepage distance through uncemented joint 
is less than creepage distance over barrier 

Rule: Clearance is the shortest direct air path over the 
top of the barrier 

IEC 093/01 

IEC 094/01 

IEC 095/01 

IEC 096/01 
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Example 9 

≥ 1,5

 

≥ 1,5

 

1 2 

 Gap between head of screw and wall of recess wide 
enough to be taken into account 

Example 10 

= 
1,

5

 

= 1,5

 

1 2 

 Gap between head of screw and wall of recess too 
narrow to be taken into account. 

Measurement of creepage distance is from screw to wall 
when the distance is equal to 1,5 mm 

 

 

IEC 097/01 

IEC 098/01 
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Example 11 

Dd

≥ 1,5 ≥ 1,5

C'

 

1 2 

 C – conductive part interposed in the insulating path 
between the conductors. 
Clearance is the distance d + D. 
Creepage distance is also d + D 

Key 

1 clearance 2 creepage distance 

Figure 1 – Examples for determining clearances and creepage distances 

6.8 Electric strength 

6.8.1 Insulation from earth or frame 
Where the electrical circuits within the apparatus are not connected directly to the frame of 
the apparatus or not intended to be connected to the frame in service, the insulation or 
separation distance used shall withstand without breakdown the following test voltages for 
60 s, with a relative tolerance of 5

0
+ % : 

– for apparatus supplied with voltages not exceeding 90 V peak or in which internal voltages 
not exceeding 90 V peak are present, 500 V r.m.s, with a relative tolerance of 5

0
+ %; 

– for other apparatus, or where internal voltages in excess of 90 V peak are present, (2 U + 
1 000 V) r.m.s, with a relative tolerance of 5

0
+ % or 1 500 V r.m.s. with a relative tolerance 

of 5
0

+ %, whichever is the greater. 

The use of a d.c. test voltage is permitted as an alternative to the specified a.c. test voltage 
and shall be 170 % of the specified a.c. r.m.s test voltage for insulated windings or 140 % of 
the specified a.c. r.m.s test voltage for situations where air or creepage distance is the 
insulating medium. 

NOTE U is the higher of either the rated supply voltage or the maximum voltage occurring within the apparatus. 

For apparatus with galvanically isolated parts, the test voltages shall be applied separately, at 
the appropriate voltage, to each part. 

Apparatus complying with a normal industrial standard may, as an alternative, satisfy the 
requirements of that standard provided the intent of the requirement is to ensure an 
equivalent level of protection against electrical breakdown. 

6.8.2 Insulation between conductive parts 

In the case of apparatus subject to the exception of 6.7.1 with regard to sealed, encapsulated 
or solid insulation separations, and where breakdown could cause an ignition capable arc, 
spark or hot surface, the insulation or separation between relevant conductive parts shall be 
subjected to a routine electric strength test carried out in accordance with 6.8.1 
NOTE As such testing can damage electronic components, for example semiconductors, the test may be carried 
out on apparatus using such devices before they are fitted except where they form the actual path to be measured 
(for example a metal transistor bolted to the apparatus frame, where failure of the insulation may directly produce 
an ignition capable spark or hot surface in the apparatus). 

IEC 099/01 
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7 Non-metallic enclosures and non-metallic parts of enclosures 

7.1 General 

The general requirements specified in 7.1 of IEC 60079-0 apply, except for [nL] and [Ex nL] 
apparatus. 

7.2 Thermal endurance 

The requirements of 7.2 of IEC 60079-0 do not apply and are replaced by the following: 

Except for [nL] and [Ex nL] apparatus, the enclosure shall be subjected to thermal endurance 
testing in accordance with 33.3.2.1 and 33.3.2.2. Plastic materials shall have a relative 
thermal index (RTI-mechanical impact), or TI corresponding to the 20 000 h point, of at least 
10 K greater than the temperature of the hottest point of the enclosure or part of the 
enclosure having regard to the maximum ambient temperature in rated service.  

7.3 Electrostatic charges on external non-metallic materials of enclosures 

Except for [nL] and [Ex nL] apparatus, the requirements of 7.3 of IEC 60079-0 apply. 

7.4 Threaded holes 

The requirements of 7.4 of IEC 60079-0 apply. 

7.5 Thermal shock  

Except for [nL] and [Ex nL] apparatus, for glass parts of luminaires, windows and other glass 
parts of enclosures, the requirements of 26.5.2 of IEC 60079-0 apply. 

7.6 Resistance to light 

Except for [nL] and [Ex nL] apparatus, for non-metallic parts of enclosures, the requirements 
of 26.10 of IEC 60079-0 apply. 

8 Enclosures containing light metals 

8.1 Material composition 

The requirements of 8.1 of IEC 60079-0 apply, except for [nL] and [Ex nL] apparatus. 

8.2 Threaded holes 

The requirements of 8.2 of IEC 60079-0 apply except for [nL] and [Ex nL] apparatus. 
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9 Fasteners 

9.1 General 

The requirements of 9.1 of IEC 60079-0 apply except for [nL] and [Ex nL] apparatus. 

9.2 Special fasteners 

The requirements of 9.2 and 9.3 of IEC 60079-0 do not apply. 

10 Interlocking devices 

The requirements of Clause 10 of IEC 60079-0 do not apply. 

11 Bushings 

Except for [nL] and [Ex nL] apparatus, the requirements of Clause 11 of IEC 60079-0 apply. 

12 Materials used for cementing 

The requirements of Clause 12 of IEC 60079-0 do not apply and are replaced by the 
following. 

The materials used for cementing on which safety depends shall have a thermal stability 
adequate for the minimum and maximum temperatures to which they are subjected within the 
rating of the apparatus. 

The thermal stability shall be considered adequate if the lower limiting value of temperature 
for the material are below or equal to the lowest working temperature specified for the 
material and the continuous operating temperature (COT) is at least 10 K above the maximum 
service temperature. 

13 Ex components 

The requirements of Clause 13 of IEC 60079-0 do not apply and are replaced by the 
following. 

13.1 Type of protection “n” 

Ex components with type of protection "n" shall comply with the relevant requirements of this 
standard and may be 

a)  an empty enclosure, 
b)  components or assemblies of components. 

13.2 Mounting 

Ex components may be mounted: 

a)  completely within an apparatus enclosure (for example, a terminal, ammeter, lampholder, 
heater or indicator); or 

b)  completely external to the apparatus enclosure (for example, an earth terminal); or 
c)  partly within and partly external to the apparatus enclosure (for example, an indicating 

lamp or push-button switch). 
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13.3 Internal mounting 

In the case of mounting completely within the enclosure, additional testing or assessment is 
only necessary with regard to those aspects of operation or construction of the component 
which are affected by its mounting within the enclosure (for example, surface temperature, 
creepage distance and clearance and other conditions dependent upon mounting when the 
component is mounted). 

13.4 External mounting 

In the case of mounting external to the enclosure or partly within and partly external to the 
enclosure the interface between the Ex component and the enclosure shall be tested or 
assessed for compliance with the relevant requirements of this standard. 

14 Connection facilities and terminal compartments 

The requirements of Clause 14 of IEC 60079-0 do not apply and are replaced by the 
following. 

14.1 General 

The contact pressure of electrical connections shall be reliably maintained in normal 
operation. In particular it shall not be adversely affected by dimensional changes in service 
(due to temperature, humidity, etc.) of insulating materials. 

Non-sparking connections shall be designed to prevent sparking under conditions of vibration. 

NOTE 1 Information for vibration tests is given in IEC 60068-2-6 in relation to the conditions of use. 

NOTE 2 Connection facilities for luminaires are specified in Clause 21. 

14.2 Connection for external conductors 

14.2.1 Connection facilities 

Electrical apparatus intended for connection to external circuits shall include connection 
facilities. This can be 

a)  terminals, 
b)  a cable permanently connected to it or a cable permanently connected to it and provided 

with loose leads 

14.2.1.1 Terminals 

The terminals shall effectively be protected against corrosion, and be so designed that 

a)  the conductors can be connected readily  
b)  the conductors can be clamped without reducing significantly their cross-sectional area in 

such a manner that they are gripped and secured against loosening and twisting 
c)  the contact pressure will be reliably maintained. 

For terminals suitable for cable lugs, means shall be provided for preventing accidental non-
permissible reduction of clearances. 

NOTE For example this may be achieved by the use of insulating barriers at least as high as the terminals or by 
insulating the shanks of lugs. 
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14.2.1.2 Permanently connected cable, provided with loose leads 

Where electrical apparatus is provided with loose leads, sufficient length of loose lead shall 
be provided to permit more than one reconnection to be made. 

NOTE 1 Loose leads are often connected by a means which necessitates removing a short length of the lead 
each time the connection is severed and remade. The intention is that apparatus should be capable of being 
connected at least three times, though additional length of lead should be provided if it is known that a particular 
apparatus may be liable to further connections. 

NOTE 2 It is intended that the form of connection used with loose leads, the provision of any necessary insulation 
and the maintenance of clearances and creepage distances required by 6.7 are the responsibility of the installer of 
the apparatus. 

14.2.2 Conductor accommodation 

Connection facilities shall accommodate at least the size of conductor appropriate to the rated 
current of the apparatus. 

NOTE System conditions (voltage drop, for example) may make it necessary to provide terminals suitable for 
larger conductors than are required by thermal considerations. 

14.2.3 Cable glands 

Cable glands shall conform to the requirements of IEC 60079-0. 

14.3 Internal connection facilities 

Within electrical apparatus, connections shall not be subject to undue mechanical stress. Only 
the following means for the connection of conductors are permitted: 

•  connection methods acceptable for external connections; 

•  insulated crimped connectors; 

•  soldering; 

•  brazing; 

•  welding; 

•  twist-on connecting devices meeting the requirements of IEC 60998-2-4; 

•  pinch screw terminals if ferrules are fitted on the conductor; and 

•  connections made by spring pressure. Contact pressure on the electrical connections shall 
be maintained and not be affected by dimensional changes of insulating materials in 
service, due to factors such as temperature or humidity. 

NOTE  If certification (third party) is sought, it is not a requirement of this standard that the certification body 
confirm conformance to IEC 60998-2-4. The manufacturer should state the basis of compliance in the 
documentation, see Clause 36. 

15 Connection facilities for earthing or bonding conductors 

Except for [nL] and [Ex nL] apparatus, connection facilities for earthing and bonding 
conductors shall comply with the requirements of Clause 15 of IEC 60079-0. 

16 Entries into enclosures 

Except for [nL] and [Ex nL] apparatus, entries into enclosures shall conform to the 
requirements of Clause 16 of IEC 60079-0. 
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17 Supplementary requirements for non-sparking electrical machines 

17.1 General 

The requirements in this clause apply to rotating machines within the scope of IEC 60034 (all 
parts). The basis of compliance with IEC 60034 shall be included in the documentation 
required in Clause 36. 

For other rotating devices, for example clock motors, and servo motors, the requirements of 
this standard including those of this clause, shall apply where they are appropriate.  

For non-rotating machines, for example linear motors, the requirements of this standard 
including those of this clause, shall apply where they are appropriate  

NOTE 1 If certification (third party) is sought, it is not a requirement of this standard that the certification body 
confirm conformance to IEC 60034 (series). The manufacturer should state the basis of compliance in the 
documentation, see Clause 36.  

NOTE 2 The requirements of IEC 60034-5 replace those of 6.6. 

17.1.1 Machine enclosure 

Machine enclosures containing bare live parts shall provide a degree of protection not less 
than IP54, as determined in accordance with 33.3.4, and not less than IP20 in other cases. 

NOTE The bars and rings of rotor cages are not considered to be bare live parts when determining the degree of 
protection. 

17.1.2 Terminal boxes 

Terminal boxes attached to machines operating at voltages up to 1 000 V, may be opened to 
the interior of the machine, only when the IP rating of the machine is IP44 or higher. The 
external IP protection of the box shall be not less than IP54, as determined in accordance 
with 33.3.4. 

17.1.3 Conduit stopping boxes, cable sealing and dividing boxes 

If fitted, conduit stopping boxes, cable sealing and dividing boxes shall provide a degree of 
protection not less than IP54 as determined in accordance with 33.3.4. 

17.2 Connection facilities for external conductors 

The connection facilities of rotating machines shall comply with 14.2. In addition, for all forms 
of cable connection, it shall be possible to remove the machine while ensuring that cable 
sealing is not disturbed (for example in the case of a sealing compound) or can be replaced 
without subjecting the cable to stresses liable to damage the cable insulation or the 
conductors. 

This subclause does not apply if there is no requirement to disconnect and reconnect the 
machine during maintenance. 
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17.3 Neutral point connections 

In the case of neutral point connections which are not intended for use as an alternative 
supply connection to the machine, the minimum creepage and clearance requirements shall 
be determined according to the assumed working voltage given in Table 5. 

Table 5 – Assumed working voltage of neutral points 

Working voltage 
 U a.c. r.m.s or d.c. 

V 

Assumed working voltage of 
neutral point 

V 

≤ 1 100 U 

 1 100 < U ≤ 3 300 1 100 

 3 300 < U ≤ 6 600 3 300 

 6 600 < U ≤ 11 000 6 600 

 11 000 < U ≤  15 000 11 000 

 
In the case of neutral point connections within the enclosure of the machine, the neutral 
connection shall be fully insulated unless the ingress protection is IP44 or greater and the 
machine is not intended to be connected to an earthed line supply. 

17.4 Radial air gap 

The minimum radial air gap between stator and rotor (in mm), when the rotating electrical 
machine is at rest, shall not be less than the value calculated using the following equation: 

minimum radial air gap = brnD ×



















+







 −+
0001

0,750,25
780

500,15  

where  
D = 75 (for rotor diameters less than 75 mm); or 
D is the rotor diameter in millimetres (for values between 75 mm and 750 mm); 
D = 750 (for rotor diameters greater than 750 mm); 
n = 1 000 (for maximum rated speeds below 1 000 r/min); or 
n is the maximum rated speed (for values above 1 000 r/min); 
r = 1 (when the ratio of core length to rotor diameter is less than 1,75); 

r = 
rotor of diameter1,75

length core
×

 (when the value of the expression is greater than 1); 

b = 1 (for machines with rolling bearings); or 
b = 1,5 (for machines with plain bearings). 

17.5 Ventilation systems 

Internal and external fans and fanhoods shall comply with 17.1 of IEC 60079-0. 
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17.6 Bearing seals and shaft seals 

17.6.1 Non-rubbing seals and labyrinths 

For rolling element bearings, the minimum radial or axial clearance between the stationary 
and rotating parts of any non-rubbing seal or labyrinth seal shall be not less than 0,05 mm. 
For plain (sleeve) bearings, this clearance shall be no less than 0,1 mm. The minimum 
clearance shall apply for all possible positions of the shaft within the bearings. 

NOTE 1 The axial movement in a typical ball bearing is likely to be up to 10 times the radial movement. 

NOTE 2 Bearings with covers supplied as an integral part of the bearing by the bearing manufacturer (that is to 
say, "sealed for life" bearings) are exempted from the above requirement. 

17.6.2 Rubbing seals 

Where rubbing seals are incorporated they shall be either lubricated or made of material 
having a low coefficient of friction, for example polytetrafluoroethylene (PTFE). In the former 
case, the design of the bearing shall be such that a supply of lubricant to the seal is 
maintained. 

Rubbing seals shall be assessed in accordance with Clause 5. 

NOTE 1 In order that excess temperatures are not generated in service, information on any maintenance required 
to ensure continued compliance with the requirements of 17.6 should be provided by the manufacturer. 

NOTE 2 Rubbing seals which reduce their cross-section when ageing (for example felt sealing rings) are 
considered to meet the requirements when the temperature is assessed to be within the limits during its new 
condition. Elastic seals which lift off during rotation (for example V rings) are also considered to meet the 
requirements. 

17.7 Rotor cages 

17.7.1 Rotor cages built from bars connected to end rings 

Precautions shall be taken to guard against incendive arcs or sparks during normal operation 
of the rotating electrical machine. In particular, the joints between bars and short-circuiting 
rings shall be brazed or welded and compatible materials shall be used to enable high quality 
joints to be made. 

17.7.2 Cast rotor cages 

Cast rotor cages shall be made by pressure die-casting or centrifugal casting or equivalent 
techniques designed to ensure the complete filling of the slot. 

17.7.3 Assessment for possible air gap sparking 

Rotating electrical machines with a rated output exceeding 100 kW shall be assessed for 
possible air gap sparking. 

Motors with a duty type S1 and S2 which are running continuously with an average starting 
frequency in normal operation not exceeding one start per week are excluded from these 
requirements. 
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If the total sum of the factors determined by Table 6 is greater than 5, the machine or a 
representative sample shall be tested in accordance with 33.14.1; or the machine shall be 
constructed to allow special measures to be employed to ensure that its enclosure does not 
contain an explosive gas atmosphere at the time of starting. The machine marking shall 
include the symbol "X", in accordance with IEC 60079-0, and the special conditions to be 
employed shall be specified in the documentation as required by Clause 36. 

NOTE Special measures that can be applied include pre-start ventilation or the application of fixed gas detection 
inside the machine enclosure. Other methods may be applied with the agreement of the manufacturer and the user. 

Table 6 – Potential air gap sparking risk assessment for cage rotor ignition risk factors 

Characteristic Value Factor 

Fabricated rotor cage 2 

Cast aluminium rotor cage ≥ 200 kW per pole 1 Rotor cage construction 

Cast aluminium rotor cage < 200 kW per pole 0 

2-pole 2 

4-pole to 8-pole 1 Number of poles 

> 8-pole 0 

> 500 kW per pole 2 

> 200 kW to 500 kW per pole 1 Rated output 

≤ 200 kW per pole 0 

Yes: L < 200 mm (Note 1) 2 

Yes: L ≥ 200 mm (Note 1) 1 Radial cooling ducts in rotor

No 0 

Yes: > 200 kW per pole 2 

Yes: ≤ 200 kW per pole 0 Rotor or stator skew 

No 0 

Non-compliant (Note 2) 2 
Rotor overhang parts 

Compliant (Note 2)  0 

T1 / T2  2 

T3 1 Temperature class 

≥ T4 0 

NOTE 1 L is the length of end packet of core. Experimental tests have shown that sparking occurs predominantly 
in ducts near the ends of the core. 

NOTE 2 Rotor overhang parts should be designed to eliminate intermittent contact and to operate within the 
temperature classification. Compliance with this ruling gives a factor of 0, otherwise it is 2. 

 
17.8 Surface temperature limitation 
NOTE Calculations or tests may be accepted as evidence of compliance with Clause 5 of IEC 60079-0. 

17.8.1 Prevention of thermal ignition 

The temperature of any external or internal surface to which the explosive atmosphere has 
access shall not, under normal operating conditions exceed the temperature class in 
accordance with Clause 5. 

The temperature rise during starting is not one of the factors when determining the 
temperature class if the duty type is S1 or S2 in accordance with IEC 60034-1. 

For duty types S3 to S10 starting and load variations shall be taken into consideration. 
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If a rotating electrical machine is to operate on more than one duty type, it may, as a 
consequence, have more than one temperature class. In this case the machine shall be 
marked with the relevant duty types (S1 – S10) and the related temperature classes. 

NOTE 1 The exclusion of the consideration of starting conditions in assigning temperature class is appropriate for 
machines that start infrequently as the statistical probability of an explosive gas atmosphere being present during 
the starting sequence is considered acceptable.  

NOTE 2 For the purpose of assigning temperature class, synchronization of a generator should be treated as 
equivalent to the starting of a motor. 

17.8.2 Operation with a frequency convertor or a non-sinusoidal supply 

17.8.2.1 Type test methods 

To prove that the thermal limits are not exceeded and functional performance is demonstrated 
throughout the operational speed range, two methods may be used: a type test or calculation.  

17.8.2.2 Type test 

Motors supplied at varying frequency and voltage by a convertor shall be tested with the 
specified convertor or with a comparable convertor in reference to the output voltage and 
current specifications. The test shall be performed using the detecting or measurement 
devices used for protection in normal operation. The descriptive documentation for the motor 
shall include the necessary parameters and conditions required for use with a convertor. 

NOTE Additional information on the application of convertor fed motors can be found in IEC 60034-17 and 
IEC 60034-25. Major concerns include over-temperature, high frequency and over-voltage effects, bearing currents 
and requirements for high frequency earthing. 

17.8.2.3  Alternative type test by calculation 

Alternatively to the type test of 17.8.2.2, the temperature class may be determined by 
calculation. In cases where the temperature class is determined by calculation, the calculation 
shall be based on previously established representative test data and in accordance to 
IEC 60034-7 and IEC 60034-25. 

NOTE 1 The determination of the temperature class by calculation should be agreed between the manufacturer 
and the user as appropriate. 

NOTE 2 The temperature differential between stator and rotor of a machine operating with a non-sinusoidal 
supply, or generating into a thyristor load, may vary greatly from the temperature differential that would occur on 
the same machine operating with a sinusoidal supply, or generating into a linear load. Therefore special attention 
needs to be paid to the rotor temperature which may be a limiting feature of the machine, particularly in the case of 
rotor cage windings. 

17.9 Additional requirements for machines with rated voltage greater than 1 kV 

17.9.1 General 

The requirements of this standard assume that the occurrence of a flammable gas 
atmosphere and a motor start sequence do not occur simultaneously, and may not be suitable 
in those cases where these two conditions do occur simultaneously. 

NOTE Type ‘n’ high-voltage motors should not be used where the probability of a gas release cannot be totally 
disassociated with the start sequence as an independent event. The seal systems of centrifugal compressors are 
known to produce such releases during starting and should be subject to assessment.  
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17.9.1.1 Assessment and test 

All machines with a rated voltage >1 kV shall be assessed according to 17.9.2 and, where 
required, tested according to 33.14.2. 

Motors with a duty type S1 and S2 which are running continuously with an average starting 
frequency in normal operation not exceeding one start per week are excluded from these 
requirements. 

17.9.1.2 “As new” condition 

All tests or assessments shall be carried out on machines, components or test models in an 
"as new" condition. 

17.9.1.3 High-voltage rated machines 

The marking of high-voltage rotating electrical machines shall include the symbol "X", in 
accordance IEC 60079-0 and the documentation required by Clause 36 and shall include 
appropriate information regarding the permitted starting frequency, the recommended time 
between major overhauls (disassembly and cleaning) and the intended environmental 
conditions. 

17.9.2 Potential incendivity of the stator winding insulation system 

NOTE 1 Some degree of surface discharge activity can occur on high-voltage windings without affecting the 
performance of the machine. Not all such activity is capable of causing ignition. Ignition is most probable from 
short-term discharges that occur as a result of switching transients, particularly those associated with motor 
starting conditions. 

Table 7 gives the ignition risk factors for potential stator winding discharge. If the total sum of 
the factors determined by Table 7 is greater than 6 then anti-condensation space heaters 
shall be employed and 

a)  tests shall be conducted in accordance with 33.14.2, or  
b) the machine shall be constructed to allow special measures to be employed to ensure that 

its enclosure does not contain an explosive gas atmosphere at the time of starting. In the 
latter case the documentation required by Clause 36 shall specify the special measures to 
be employed.  

NOTE 2 Special measures that can be applied include pre-start ventilation or the application of fixed gas 
detection inside the machine enclosure. Other methods may be applied with the agreement of the manufacturer 
and the user. 

– 36 – 60079-15 © IEC:2005 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Full document details: IEC 60079-15 2005

http://www.avadocuments.com/doc/iec-60079-15-2005
http://www.avadocuments.com/doc/iec-60079-15-2005


60079-15   IEC:2005 – 73 – 

 

Table 7 – Potential stator winding discharge risk assessment – Ignition risk factors 

Characteristics Value Factor 
> 11 kV 6 

> 6,6 kV to 11 kV 4 

> 3,3 kV to 6,6 kV  2 
Rated voltage 

> 1 kV to 3,3 kV 0 

> 1 / hour 3 

> 1 / day 2 

> 1 / week 1 
Average starting frequency in service 

≤ 1 / week 0 

> 10 years 3 

> 5 to 10 years 2 

> 2 to 5 years 1 
Time between detailed inspections (see IEC 60079-17) 

< 2 years 0 

< IP44 a 3 

IP44 and IP54 2 

IP55 1 
Degree of protection (IP Code) 

> IP55 0 

Very dirty and wet b 4 

Coastal outdoor c 3 

Outdoor 1 
Environmental conditions 

Clean and dry indoor 0 
a Only in clean environments and regularly serviced by trained personnel, see 6.6.1. 
b "Very dirty and wet" locations include those that may be subjected to deluge systems or comprise open deck on 

offshore locations. 
c Exposed to atmospheres containing salt. 

 

18 Supplementary requirements for switchgear 

Switchgear shall comply with the requirements of IEC 60079-0. 

19 Supplementary requirements for non-sparking fuses and fuse assemblies 

19.1  Fuses 

The requirements of IEC 60079-0 do not apply and are replaced by the following. 

Fuses shall be deemed non-sparking devices if they are non-rewirable, non-indicating 
cartridge types or indicating cartridge types, according to IEC 60269-3, operating within their 
rating. 

NOTE 1 Rupture of the fuse is not considered to be normal operation.  

NOTE 2 If certification (third party) is sought, it is not a requirement of this standard that the certification body 
confirm conformance to IEC 60269-3. The manufacturer should state the basis of compliance in the documentation, 
see Clause 36. 
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19.2 Temperature class of an apparatus   

The temperature class of an apparatus shall take account of the external surface of the 
cartridge, including the indicator if any, of each fuse mounted in the apparatus based on the 
rated current of the apparatus. 

In the case of multiple sources of heat a diversity factor may be applied in which case it shall 
be stated in the documentation (see Clause 36). 

19.3 Fuse mounting 

Fuse shall be mounted in non-sparking enclosed holders or non-sparking spring holders or 
shall be soldered in place. Evaluation of the non-sparking properties shall be in accordance 
with 20.3. 

19.4 Fuse enclosures 

Enclosures containing fuses either shall be interlocked so that insertion or removal of 
replacement elements can be carried out only with the supply disconnected and so that the 
fuse cannot be energized until the enclosure is correctly closed, or shall carry a warning given 
in item a) of Table 13.  

19.5 Replacement fuse identification 

Unless the fuses are of a non-interchangeable type, provision shall be made for the correct 
type and value for replacement fuses to be marked adjacent to the fuse holders. 

20 Supplementary requirements for non-sparking plugs and sockets 

The requirements of IEC 60079-0 do not apply and are replaced by the following. 

20.1 Plugs and sockets for external connections 

Plugs and sockets for external connections shall comply with either item a) or item b) as 
follows: 

a) they shall be interlocked mechanically or electrically, or otherwise designed so that they 
cannot be separated when the contacts are energized and the contacts cannot be 
energized when plug and socket are separated. Switches used for this purpose shall 
comply with this standard or with one or more types of protection listed in IEC 60079-0; 

b) if they are allocated and connected to only one apparatus, they shall be secured 
mechanically to prevent unintentional separation and the apparatus shall be marked with 
the warning given in item b) of Table 13.  
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20.2 Maintaining degree of protection 

Provision shall be made for the fixed part of a plug and socket connector to maintain the 
degree of protection of the enclosure on which it is mounted, even when the movable part has 
been removed. If the required safety level is effectively reduced by accumulation of dust or 
water, provision shall also be made for maintaining an appropriate degree of ingress 
protection for the plug and/or socket. Plugs and sockets for rated currents not exceeding 10 A 
and rated voltage not exceeding either 250 V a.c. or 60 V d.c. do not have to comply with the 
requirements of 20.1 if all the following conditions are complied with:  

–  the part which remains energized is a socket outlet; 
–  the plug and socket break the rated current with delayed release to permit the arc to be 

extinguished before separation; 
–  the plug and socket remain flameproof according to IEC 60079-1 during the arc quenching 

period; 
–  the contacts remaining energized after separation are protected according to one of the 

specific types of protection listed in this standard or in IEC 60079-0. 

20.3 Plugs and sockets for internal connections 

Plugs and sockets and similar connectors for internal connections in ignition capable circuits 
shall be deemed to be normally sparking unless they require a separating force of at least 15 
N or they are prevented by mechanical means from loosening or separating. Where a socket 
is provided for the mounting of a lightweight component (for example a fuse or connection 
jumper) the separating force (in N) shall not be less than 100 times the mass of the 
component (in kg). 

20.4 Sockets that do not have plugs inserted in normal operation 

Sockets within apparatus which in normal operation do not have a plug inserted and which are 
used only for maintenance and repairing, are deemed to be non-sparking. 

21 Supplementary requirements for non-sparking luminaires 

The requirements of IEC 60079-0 do not apply and are replaced by the following. 

NOTE Portable luminaires should also comply with the relevant requirements of this clause. 

21.1 General 

Luminaires shall comply with the relevant clauses of IEC 60598-2 together with the additional 
requirements for luminaires where specified in this standard. The basis for compliance with 
the relevant sections of IEC 60598-2 shall be stated by the manufacturer and included in the 
documentation required in Clause 36. 

In addition to their classification in accordance with IEC 60598-1, luminaires shall be 
classified as "restricted-breathing" if they incorporate a restricted-breathing enclosure. 

This standard excludes the use of luminaires for use with lamps containing free metallic 
sodium, i.e. low-pressure sodium lamps. 
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Lamps with internal ignitors can cause uncontrolled voltages which can damage ballasts or 
electronic ignitors. Such lamps shall not be specified for use with luminaires having type of 
protection "n" unless special precautions are taken to limit possible damage to auxiliaries. 

NOTE 1 If certification (third party) is sought, it is not a requirement of this standard that the certification body 
confirm conformance to IEC 60598-1, IEC 60598-2, IEC 61184, IEC 60238, IEC 60400, IEC 61347-1, IEC 61347-2-1, 
IEC 61347-2-2, IEC 61347-2-3, IEC 61347-2-4, IEC 61347-2-7, IEC 61347-2-8, IEC 61347-2-9, IEC 61048, 
IEC 60155, IEC 60297, and IEC 60998-2-4. The manufacturer should state the basis of compliance in the 
documentation, see Clause 36. 

NOTE 2 In order to reduce the time of testing and to allow for any tests that may be destructive, the tests may be 
performed on additional luminaires or parts of luminaires, provided that these are in the same materials as the 
original sample and the results of the test are considered to be the same as if carried out on a single sample. 

21.2 Construction 

21.2.1 General 

The constructional requirements of the relevant section of IEC 60598-2 and also 5.3.1, 5.3.2 
and 5.4 shall apply together with the requirements specified in 21.2.2 to 21.2.12. 

21.2.2 Enclosure of lamp 

The whole of the lamp(s) shall be enclosed within the luminaire. 

21.2.3 Mounting arrangement 

The mounting arrangement for restricted-breathing luminaires shall be so designed that the 
luminaire can pass the test for restricted-breathing whether or not it is mounted and any 
gaskets and/or special components necessary for this purpose shall be supplied with the 
luminaire. 

21.2.4 Lampholders 

21.2.4.1 General 

Lampholders, in addition to complying with the safety and interchangeability requirements of 
the relevant standard, shall be of the non-sparking type according to 21.2.4.2, 21.2.4.3 and 
21.2.4.4 

NOTE Normal operation does not include the removal and insertion of lamps when their circuits are energized. 

21.2.4.2 Bayonet non-sparking lampholders 

Bayonet non-sparking lampholders shall comply with the requirements of IEC 61184. They 
shall incorporate spring contacts so designed that the springs are not the principal means of 
carrying the current. The connecting wires and their insulation shall not be damaged when the 
lamp is inserted or removed. The lampholder shall be of a type designed to prevent sparking 
under conditions of vibration. 

NOTE Information for vibration tests is given in IEC 60068-2-6 in relation to the conditions of use. 

– 40 – 60079-15 © IEC:2005 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Full document details: IEC 60079-15 2005

http://www.avadocuments.com/doc/iec-60079-15-2005
http://www.avadocuments.com/doc/iec-60079-15-2005


60079-15   IEC:2005 – 81 – 

 

21.2.4.3 Screw non-sparking lampholders 

Screw non-sparking lampholders shall comply with the safety and interchangeability require-
ments of IEC 60238 when mounted in the luminaire. They shall also be designed to prevent 
the lamp becoming loose in the holder, for example, under conditions of temperature change 
or vibration. Compliance shall be checked by the test specified in 33.8. 

21.2.4.4 Bi-pin non-sparking lampholders 

Bi-pin non-sparking lampholders shall comply with the safety and interchangeability 
requirements of IEC 60400 when mounted in the luminaire. They shall also be designed to 
make and maintain contact on the barrels of the lamp pins. Contact pressures shall be 
adequate and the pins of the lamp shall be supported to prevent distortion when they are 
subject to contact side pressure. The design of the lampholder and/or the method of mounting 
the lampholders in the luminaire shall be such as to take the tolerance in the length of the 
tubular fluorescent lamps as specified in IEC 60081 or other relevant specification. The 
lampholder shall be of a type designed to prevent sparking under conditions of vibration. 

NOTE Information for vibration tests is given in IEC 60068-2-6 in relation to the conditions of use. 

21.2.5 Auxiliaries 

21.2.5.1 General 

When mounted in the luminaire, auxiliaries shall comply with the electrical and mechanical 
safety requirements of IEC 61347-1, IEC 61347-2-1, IEC 61347-2-2, IEC 61347-2-3, 
IEC 61347-2-4, IEC 61347-2-7, IEC 61347-2-8, IEC 61347-2-9, IEC 61048 and IEC 60155, as 
applicable, or of other appropriate standards. 

21.2.5.2 Glow-type starters 

Glow-type starters shall be of the type in which the contacts are enclosed in a hermetically-
sealed envelope (for example, glass bottle inside a metal or plastics enclosure; the enclosure 
does not have to be hermetically sealed). 

21.2.5.3 Electronic starters and ignitors 

Electronic starters and ignitors with a starting pulse voltage not exceeding 5 kV shall comply 
with the safety and performance requirements of IEC 61347-2-1 and IEC 60927, respectively, 
shall be non sparking devices and meet the requirements of 33.10. If the case is made of 
metal, it shall be bonded to the earth terminal of the luminaire. Electronic starters and ignitors 
that are either encapsulated or sealed in a case shall additionally comply with the relevant 
requirements specified in 33.10 and with the relevant requirements of 33.5. 

Ignitors shall be subject to the endurance test in 33.10.4.1. 

NOTE 1 The requirements of 33.5 and 33.10 are additional to those in the auxiliary standards. Electronic starters 
or ignitors which are neither encapsulated nor sealed should be assessed in accordance with the relevant clauses 
of this standard. 

NOTE 2 Whether or not the starter is fitted with a cut-out device will influence the temperature classification 
(see 33.10). 
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21.2.5.4 Starter holders 

Starter holders shall be of the non-sparking type and shall comply with the safety and 
interchangeability requirements of IEC 60400 when mounted in the luminaire. 

Both starter and holder shall be mounted within the enclosure in such a way that the 
assembly is adequately supported to prevent movement that could give rise to sparking under 
conditions of vibration. 

In particular, contacts shall be resilient and shall provide adequate contact pressure. 

Compliance shall be checked by the test specified in 33.9. 

21.2.5.5 Ballasts 

Ballasts shall be designed so that their life is not unduly shortened when operating under the 
specified abnormal operating conditions (for example, failure to ignite or rectifier effect of 
ageing lamps). This may be achieved by the use of a thermal switch (see the specific 
variation from IEC 60598-1 for windings as given in 21.2.10.3.2). 

Ballasts in accordance with IEC 61347-2-8 and IEC 61347-2-9 which are used with ignitors 
which stress the insulation of the ballast above 1 500V shall not be of the type which can only 
be used with ignitors having a timed cut-out. Such ballasts subjected to only the 30 day 
voltage impulse type test shall only be used with timed cut-out ignitors. If ignitors without 
timed cut-out are used, the voltage impulse test in IEC 61347-2-8 and IEC 61347-2-9 shall be 
run for 60 days. 

Electronic ballasts according to IEC 61347-2-3, IEC 61347-2-4, IEC 61347-2-7, shall not 
produce temperatures in excess of the temperature class when subjected to the abnormal 
conditions given in those standards. 

For printed circuit boards of electronic ballasts, the requirements for creepage and clearance 
distances in Table 3 of IEC 61347-1 apply without the exemptions permitted in that standard. 

21.2.6 Reflectors 

Where provision has been made on the luminaire for the attachment of reflectors, the means 
of attachment shall not impair the restricted breathing properties of such luminaires. 

21.2.7 Creepage distances and clearances 

The creepage distance and clearance requirements of the relevant clause of IEC 60598 shall 
apply. 

In addition where circuits include ignitors that can subject lamps, lampholders and other 
components to high-voltage impulses in excess of 1,5 kV peak, the relevant minimum 
creepage distances and clearances shall comply with Table 8.  
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Table 8 – Creepage distances and clearances at peak values 
of pulse voltages greater than 1,5 kV 

Peak pulse voltages Vpk 

kV kV kV kV 

Above 1,5 and 
up to 2,8 

Above 2,8 and 
up to 5,0 

Above 1,5 and 
up to 2,8 

Above 2,8 and 
up to 5,0 

Part 

Creepage 
mm 

Clearances 
 mm 

Lamp cap 4 6 4 6 

Inside parts of lampholders 6 9 4 6 

External parts of lampholders 8 12 6 9 

Other built-in componentsa that are 
subject to the pulsed voltage of the ignitor 8 12 6 9 

a Unless the component itself is an encapsulated device or a sealed device. 

 
21.2.8 Terminals 

21.2.8.1 General  

The terminal requirements of the relevant section of IEC 60598-2 shall apply together with the 
requirements specified in 21.2.8.2 to 21.2.8.4. 

21.2.8.2 Looping connections  

For luminaires with more than one cable or conduit entry where the entries are to be used for 
looping the supply and earthing conductors the manufacturer shall provide the looping 
connections. These shall be one of the following types: 

a)  non-rotatable stud terminals not less than 4 mm in diameter, where each stud shall be 
complete with an effective arrangement of nuts and washers to ensure continuous and 
positive contact; 

b)  terminals with conductors secured between pressure plates under screw pressure, provided 
that no more than one conductor is required to be inserted into each terminal way; 

c) other terminals complying with 14.1 and 14.2.1. 

21.2.8.3 Internal connections 

Terminals for the connection of wiring other than supply conductors shall be one of the 
following types: 

a)  terminals as described in 21.2.8.2; 
b)  pinch screw terminals if ferrules are fitted on the conductor; 
c)  screwless terminals of the following types: 

1)  those that comply with the relevant clause of IEC 60598-1, except for spring-leaf 
terminals of the type shown in Figure 2b) of this standard; 

2)  the "acceptable" type of spring-leaf terminal with the conductor clamped between metal 
surfaces as shown in Figure 2a) for circuits meeting the relevant requirements for non-
permanent connections using spring type terminals complying with 15.5 of IEC 60598-
1, together with an additional type test consisting of pulling on the conductor with a 
force of 15 N for 1 min during which period the conductor shall not move from the 
terminals, damage to the conductor being disregarded; 

3)  twist-on connecting devices meeting the requirements of IEC 60998-2-4; 
4) insulated crimped connectors. 
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Figure 2a) – Example of acceptable spring leaf screwless terminal construction 
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Figure 2b) – Example of non-acceptable spring leaf screwless terminal construction 

Figure 2 – Spring leaf terminal 

21.2.8.4 Screw type lampholder polarity 

Where a screw-type lampholder is used, the centre contact of the lampholder shall be 
connected directly or indirectly to the live terminal of the supply connection in the luminaire. 

21.2.9 External and internal wiring 

The external and internal wiring requirements of the relevant clause of IEC 60598-1 shall 
apply together with the following. 

Wiring shall be chosen and applied in accordance with temperatures and voltages that may be 
encountered. Where circuits include ignitors that subject some internal wiring to high-voltage 
impulses, such wiring shall be chosen so that the insulation is satisfactory for such impulses, 
which is shown by meeting the electric strength test of 33.11. 

IEC 100/01 

IEC 101/01 
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21.2.10 Endurance tests and thermal tests 

21.2.10.1 General 

The endurance and thermal test requirements of the relevant section of IEC 60598-2 shall 
apply together with the requirements specified in 21.2.10.2 to 21.2.10.4. 

21.2.10.2 Thermal test (normal operation) 

When tested in accordance with 12.4 of IEC 60598-1, the temperatures shall not exceed the 
values shown in Tables 12.1 and 12.2 of that standard. 

21.2.10.3 Thermal test (abnormal conditions) 

21.2.10.3.1 Temperatures except for windings 

Except for windings (see 21.2.10.3.2), the temperatures shall not exceed the values given 
in 12.5 of IEC 60598-1 under conditions representing abnormal service conditions (where 
applicable but not representing a defect in the luminaire or misuse) using a test voltage of: 

a) for filament lamp luminaires, 1,10 times the voltage that would provide rated watts; 
b) for tubular fluorescent and other discharge lamp luminaires, 1,10 times the rated voltage; 
c) for luminaires containing electronic ballasts and similar devices, that value between 0,90 

and 1,10 times the rated voltage which produces the most onerous condition. 

21.2.10.3.2  Temperatures for windings 

For windings, the values in Table 12.3 of IEC 60598-1 for the maximum temperature of a 
winding shall be reduced by 20 °C. 

The temperature of windings of ballasts containing thermal protective devices may exceed 
these temperatures by up to 15 K for 15 min, prior to operation of the protective device. 

21.2.10.4 Surface temperatures 

21.2.10.4.1 Restricted-breathing luminaires 

Under both normal and specified abnormal conditions the temperature of any part of the 
external surface of a restricted-breathing luminaire shall not exceed that of the declared 
temperature class or the declared maximum surface temperature.  

21.2.10.4.2 Other luminaires 

Under both normal and specified abnormal conditions, the temperature of any part of any 
internal or external surface of other luminaires shall not exceed that of the declared 
temperature class or the declared maximum surface temperature.  

21.2.10.4.3 Illuminated surfaces 

For spotlights and the like, the distance at which a surface illuminated by the luminaire 
exceeds the declared temperature class or the declared maximum surface temperature shall 
be determined according to the test in IEC 60598-1. If this distance exceeds 0,3 m it shall be 
marked on the luminaire. 
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21.2.11 Resistance to dust and moisture 

The resistance to dust and moisture requirements of the relevant clause of IEC 60598-2 shall 
apply. 

In addition, luminaires shall have a minimum degree of protection of IP54, which shall be 
marked in accordance with Clause 35. 

NOTE The degree of protection requirements from IEC 60598-1 are not used. 

21.2.12 Insulation resistance and electric strength 

The provisions of the relevant section of IEC 60598-2 shall apply. 

21.3 Other apparatus containing light sources 

Light sources mounted within other apparatus shall comply with the relevant requirements of 
Clause 21. 

22 Supplementary requirements for apparatus incorporating non-sparking cells 
and batteries 

Except for [nL] and [Ex nL] apparatus, the requirements of IEC 60079-0 apply as modified in 
22.1 through 22.6.  

22.1 Categorization of cells and batteries 

Cells and batteries are type categorized according to the likelihood of the evolution of 
electrolytic gases (for example hydrogen and/or oxygen). This standard places restrictions on 
the use of cells and batteries according to their type, see Table 9. 

22.1.1  Type 1 cells and batteries 

Type 1 cells and batteries are those which are most unlikely to vent electrolytic gases under 
the envisaged conditions of use. 

These include all primary cells and sealed secondary cells where the operating parameters 
are within the manufacturer’s recommended limits and the control system is either contained 
in the apparatus or defined in the apparatus documentation in such a way as to give 
equivalent control. These types of cells or batteries may be used in type "n" apparatus without 
additional precautions. 

The technical requirements and special precautions are given in 22.2 and 22.3 and the 
verification and tests in 22.6. 

22.1.2 Type 2 cells and batteries 

Type 2 cells and batteries are those which are unlikely to vent electrolytic gas in normal 
operation but may do so under uncontrolled conditions. 

These sealed valve regulated cells and sealed gas-tight cells, where the management system 
is not fully specified in accordance with the manufacturer's requirements, may be used in type 
"n" apparatus which does not contain parts which in normal operation produce arcs or sparks, 
as considered in Clauses 26 to 31.  
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It is, however, acceptable to incorporate these cells or batteries in such apparatus provided 
that they are in a separate compartment, vented directly to the atmosphere external to the 
enclosure. When using these cells or batteries special precautions shall be taken into 
account.  

The technical requirements and special precautions are given in 22.2 and 22.4 and the 
verification and tests are given in 22.6. 

22.1.3 Type 3 cells and batteries 

Type 3 cells and batteries are those which are capable of venting electrolytic gas in normal 
operation, for example refillable lead-acid cells. 

These types of cells and batteries shall be designed to avoid accumulation of gas in the 
compartments by directly venting them to the atmosphere external to the enclosure. The 
compartments shall contain no other electrical parts except those necessary to make the 
connections to the cells and batteries.  

The technical requirements and special precautions are given in 22.5 and the verification and 
tests are given in 22.6. 

Table 9 – Types and use of cells and batteries 

Permitted activity in hazardous area 
Type of cell or 

battery 
Capacity of cell 

or battery Discharging 
Charging of 

secondary cells
Additional 

apparatus in the 
same compartment 

Remarks 

1 ≤ 25 Ah Yes Yes Yes – 

2 ≤ 25 Ah Yes Noa Yes 

Only apparatus 
without arcs or 

sparks 

Apparatus with 
sparks or arcs shall 

be located in a 
separate 

compartment 

3 No restriction Yes Noa No – 
a For charging in hazardous areas, special precautions are required. 

 

22.2 General requirements for cells and batteries of types 1 and 2 

The requirements of Clause 23 of IEC 60079-0 apply, except as modified by 22.2.1 to 
22.2.14. 

22.2.1 Maximum capacity  

The maximum capacity of the cell or battery shall not exceed 25 Ah at the rated discharge 
time declared by the manufacturer. 

22.2.2 Secondary cells  

Secondary cells or batteries shall not be used in apparatus designed for primary cells or 
batteries or vice versa unless the apparatus is designed specifically for use with both. 
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22.2.3 Cell connection 

Cells shall be connected in series except for the specific case where two cells are connected 
in parallel with no further cells connected in series. 

22.2.4 Discharge mode 

Cells and batteries in discharge mode shall be used as specified by the cell or battery 
manufacturer. 

22.2.5 Temperature 

The temperature of the cell container shall not exceed the value specified by the 
manufacturer. 

22.2.6 Creepage and clearance 

Creepage and clearance distances between the poles of a cell to normal industrial cell and 
battery standards are permissible. 

22.2.7 Connections 

The electrical connections between cells and batteries shall comply with Clause 6 and be of a 
type recommended by the manufacturer of the cell or battery to ensure there is no excessive 
stress to the cell or battery. 

22.2.8 Connecting cells in series 

If more than three cells are connected in series, precautions shall be taken to prevent reverse 
polarity charging of the cell. 

NOTE The actual capacity of a cell may be reduced with time. If this occurs, cells of higher actual capacity may 
cause cells of lower capacity to reverse.  

22.2.9 Deep discharge protection  

If a deep discharge protection is installed to prevent reverse polarity charging of cells, the 
minimum cut-off voltage shall comply with the manufacturer's specification. 

NOTE Generally a maximum of six cells can be protected by one deep discharge protection circuit. If too many 
cells are connected in series, there may be no safe protection due to the tolerances of individual cell voltages and 
of the deep discharge protection circuit. 

22.2.10 Temperature test conditions 

For verification and test of the temperature rating, the highest discharge current in normal 
operation shall be taken into account. 

22.2.11 Battery packs  

Secondary cells or batteries shall be securely connected and assembled as a battery-pack. 

NOTE This prevents faulty connections, connections of cells with different status of charge or different age. 
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