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FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

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

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

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

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

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

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

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

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

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), 
which may be required to implement this document. However, implementers are cautioned that this may not 
represent the latest information, which may be obtained from the patent database available at 
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red text. A separate Final version with all changes accepted is available in this 
publication. 

International Standard IEC 60502-2 has been prepared by IEC technical committee 20: 
Electric cables. 

This third edition cancels and replaces the second edition, published in 2005, and constitutes 
a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) a simplified calculation procedure for the thickness of the lead sheath and the oversheath; 
b) a new subclause for the determination of the cable conductor temperature; 
c) a modified procedure for the routine voltage test; 
d) a new subclause for a routine electrical test on oversheath; 
e) modified requirements for the non-metal sheaths including semi-conductive layer; 
f) modified tolerances for the bending test cylinder;  
g) the inclusion of a 0,1Hz test after installation.  

In addition, the modified structure of the IEC 60811 series has been adopted for this third 
edition.  

The following editorial changes have been made within the English version: 

– 'metallic’ has been  replaced by ‘metal’; 
– ‘thermosetting’ has been replaced by ‘crosslinked’.  

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

A list of all parts in the IEC 60502 series, published under the general title Power cables with 
extruded insulation and their accessories for rated voltages from 1kV (Um = 1,2 kV) up to 30 
kV (Um = 36 kV), can be found on the IEC website. 

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

• reconfirmed, 

• withdrawn, or 

• revised. 
 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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POWER CABLES WITH EXTRUDED INSULATION  
AND THEIR ACCESSORIES FOR RATED VOLTAGES  
FROM 1 kV (Um = 1,2 kV) UP TO 30 kV (Um = 36 kV) –  

 
Part 2: Cables for rated voltages from 6 kV  

(Um = 7,2 kV) up to 30 kV (Um = 36 kV) 
 
 
 

1 Scope 

This part of IEC 60502 specifies the construction, dimensions and test requirements of power 
cables with extruded solid insulation from 6 kV up to 30 kV for fixed installations such as 
distribution networks or industrial installations. 

When determining applications, it is recommended that the possible risk of radial water 
ingress is considered. Cable designs with barriers claimed to prevent longitudinal water 
penetration and an associated test are included in this part of IEC 60502. 

Cables for special installation and service conditions are not included, for example cables for 
overhead networks, the mining industry, nuclear power plants (in and around the containment 
area) nor for submarine use or shipboard application. 

2 Normative references 

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

IEC 60038, IEC standard voltages 

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

IEC 60060-3, High-voltage test techniques – Part 3: Definitions and requirements for on-site 
testing 

IEC 60183, Guide to the selection of high-voltage cables 

IEC 60228, Conductors of insulated cables 

IEC 60229:2007, Tests on cable oversheaths which have a special protective function and are 
applied by extrusion 

IEC 60230, Impulse tests on cables and their accessories 

IEC 60287-3-1, Electric cables – Calculation of the current rating – Part 3: Sections on 
operating conditions – Section 1: Reference operating conditions and selection of cable type 

IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions – Part 1-2: Test 
for vertical flame propagation for a single insulated wire or cable – Procedure for 1 kW pre-
mixed flame 
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IEC 60332-3-24, Tests on electric and optical fibre cables under fire conditions – Part 3-24: 
Test for vertical flame spread of vertically-mounted bunched wires or cables – Category C 

IEC 60684-2, Flexible insulating sleeving – Part 2: Methods of test 

IEC 60754-1, Test on gases evolved during combustion of materials from cables – Part 1: 
Determination of the halogen acid gas content 

IEC 60754-2, Test on gases evolved during combustion of materials from cables – Part 2: 
Determination of acidity (by pH measurement) and conductivity 

IEC 60754-3, Test on gases evolved during combustion of materials from cables – Part 3: 
Measurement of low level of halogen content by ion chromatography 

IEC 60811 (all parts), Electric and optical fibre cables – Test methods for non-metallic 
materials 

IEC 60811-201, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 201: General tests – Measurement of insulation thickness  

IEC 60811-202, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 202: General tests – Measurement of thickness of non-metallic sheath 

IEC 60811-203, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 203: General tests – Measurement of overall dimensions 

IEC 60811-401, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 401: Miscellaneous tests – Thermal ageing methods – Ageing in an air oven 

IEC 60811-402, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 402: Miscellaneous tests – Water absorption tests 

IEC 60811-403, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 403: Miscellaneous tests – Ozone resistance test on cross-linked compounds 

IEC 60811-404, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 404: Miscellaneous tests – Mineral oil immersion tests for sheaths 

IEC 60811-405, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 405: Miscellaneous tests – Thermal stability test for PVC insulations and PVC sheaths 

IEC 60811-409, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 409: Miscellaneous tests – Loss of mass test for thermoplastic insulations and sheaths 

IEC 60811-501, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 501: Mechanical tests – Tests for determining the mechanical properties of insulating and 
sheathing compounds 

IEC 60811-502, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 502: Mechanical tests – Shrinkage test for insulations 

IEC 60811-503, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 503: Mechanical tests – Shrinkage test for sheaths 

IEC 60811-504, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 504: Mechanical tests – Bending tests at low temperature for insulation and sheaths 
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IEC 60811-505, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 505: Mechanical tests – Elongation at low temperature for insulations and sheaths 

IEC 60811-506, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 506: Mechanical tests – Impact test at low temperature for insulations and sheaths 

IEC 60811-507, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 507: Mechanical tests – Hot set test for cross-linked materials 

IEC 60811-508, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 508: Mechanical tests – Pressure test at high temperature for insulation and sheaths 

IEC 60811-509, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 509: Mechanical tests – Test for resistance of insulations and sheaths to cracking (heat 
shock test) 

IEC 60811-605, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 605: Physical tests – Measurement of carbon black and/or mineral filler in polyethylene 
compounds 

IEC 60811-606, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 606: Physical tests – Methods for determining the density 

IEC 60853 (all parts), Calculation of the cyclic and emergency current rating of cables  

IEC 60853-2, Calculation of the cyclic and emergency current rating of cables – Part 2: Cyclic 
rating of cables greater than 18/30 (36) kV and emergency ratings for cables of all voltages 

IEC 60885-3, Electrical test methods for electric cables – Part 3: Test methods for partial 
discharge measurements on lengths of extruded power cables 

IEC 60986, Short-circuit temperature limits of electric cables with rated voltages from 6 kV 
(Um = 7,2 kV) up to 30 kV (Um = 36 kV) 

IEC 61034-2, Measurement of smoke density of cables burning under defined conditions – 
Part 2: Test procedure and requirements 

ISO 48, Rubber, vulcanized or thermoplastic – Determination of hardness (hardness between 
10 IRHD and 100 IRHD) 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 Definitions of dimensional values (thicknesses, cross-sections, etc.)  

3.1.1  
nominal value 
value by which a quantity is designated and which is often used in tables 

Note 1 to entry: Usually, in this standard, nominal values give rise to values to be checked by measurements 
taking into account specified tolerances. 
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FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

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

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

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

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

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

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

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

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

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

This consolidated version of the official IEC Standard and its amendment has been 
prepared for user convenience. 

IEC 60502-2 edition 3.1 contains the third edition (2014-02) [documents 20/1469A/FDIS 
and 20/1472/RVD] and its amendment 1 (2024-05) [documents 20/2166/FDIS and 
20/2181/RVD]. 

This Final version does not show where the technical content is modified by 
amendment 1. A separate Redline version with all changes highlighted is available in 
this publication. 
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International Standard IEC 60502-2 has been prepared by IEC technical committee 20: 
Electric cables. 

This third edition cancels and replaces the second edition, published in 2005, and constitutes 
a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) a simplified calculation procedure for the thickness of the lead sheath and the oversheath; 
b) a new subclause for the determination of the cable conductor temperature; 
c) a modified procedure for the routine voltage test; 
d) a new subclause for a routine electrical test on oversheath; 
e) modified requirements for the non-metal sheaths including semi-conductive layer; 
f) modified tolerances for the bending test cylinder;  
g) the inclusion of a 0,1Hz test after installation.  

In addition, the modified structure of the IEC 60811 series has been adopted for this third 
edition.  

The following editorial changes have been made within the English version: 

– 'metallic’ has been  replaced by ‘metal’; 
– ‘thermosetting’ has been replaced by ‘crosslinked’.  

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

A list of all parts in the IEC 60502 series, published under the general title Power cables with 
extruded insulation and their accessories for rated voltages from 1kV (Um = 1,2 kV) up to 30 
kV (Um = 36 kV), can be found on the IEC website. 

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

• reconfirmed, 

• withdrawn, or 

• revised. 
 

 

https://webstore.iec.ch/?ref=menu
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POWER CABLES WITH EXTRUDED INSULATION  
AND THEIR ACCESSORIES FOR RATED VOLTAGES  
FROM 1 kV (Um = 1,2 kV) UP TO 30 kV (Um = 36 kV) –  

 
Part 2: Cables for rated voltages from 6 kV  

(Um = 7,2 kV) up to 30 kV (Um = 36 kV) 
 
 
 

1 Scope 

This part of IEC 60502 specifies the construction, dimensions and test requirements of power 
cables with extruded solid insulation from 6 kV up to 30 kV for fixed installations such as 
distribution networks or industrial installations. 

When determining applications, it is recommended that the possible risk of radial water 
ingress is considered. Cable designs with barriers claimed to prevent longitudinal water 
penetration and an associated test are included in this part of IEC 60502. 

Cables for special installation and service conditions are not included, for example cables for 
overhead networks, the mining industry, nuclear power plants (in and around the containment 
area) nor for submarine use or shipboard application. 

2 Normative references 

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

IEC 60038, IEC standard voltages 

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

IEC 60060-3, High-voltage test techniques – Part 3: Definitions and requirements for on-site 
testing 

IEC 60183, Guide to the selection of high-voltage cables 

IEC 60228, Conductors of insulated cables 

IEC 60229:2007, Tests on cable oversheaths which have a special protective function and are 
applied by extrusion 

IEC 60230, Impulse tests on cables and their accessories 

IEC 60287-3-1, Electric cables – Calculation of the current rating – Part 3: Sections on 
operating conditions – Section 1: Reference operating conditions and selection of cable type 

IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions – Part 1-2: Test 
for vertical flame propagation for a single insulated wire or cable – Procedure for 1 kW pre-
mixed flame 
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IEC 60332-3-24, Tests on electric and optical fibre cables under fire conditions – Part 3-24: 
Test for vertical flame spread of vertically-mounted bunched wires or cables – Category C 

IEC 60684-2, Flexible insulating sleeving – Part 2: Methods of test 

IEC 60754-1, Test on gases evolved during combustion of materials from cables – Part 1: 
Determination of the halogen acid gas content 

IEC 60754-2, Test on gases evolved during combustion of materials from cables – Part 2: 
Determination of acidity (by pH measurement) and conductivity 

IEC 60754-3, Test on gases evolved during combustion of materials from cables – Part 3: 
Measurement of low level of halogen content by ion chromatography 

IEC 60811 (all parts), Electric and optical fibre cables – Test methods for non-metallic 
materials 

IEC 60811-201, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 201: General tests – Measurement of insulation thickness  

IEC 60811-202, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 202: General tests – Measurement of thickness of non-metallic sheath 

IEC 60811-203, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 203: General tests – Measurement of overall dimensions 

IEC 60811-401, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 401: Miscellaneous tests – Thermal ageing methods – Ageing in an air oven 

IEC 60811-402, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 402: Miscellaneous tests – Water absorption tests 

IEC 60811-403, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 403: Miscellaneous tests – Ozone resistance test on cross-linked compounds 

IEC 60811-404, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 404: Miscellaneous tests – Mineral oil immersion tests for sheaths 

IEC 60811-405, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 405: Miscellaneous tests – Thermal stability test for PVC insulations and PVC sheaths 

IEC 60811-409, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 409: Miscellaneous tests – Loss of mass test for thermoplastic insulations and sheaths 

IEC 60811-501, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 501: Mechanical tests – Tests for determining the mechanical properties of insulating and 
sheathing compounds 

IEC 60811-502, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 502: Mechanical tests – Shrinkage test for insulations 

IEC 60811-503, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 503: Mechanical tests – Shrinkage test for sheaths 

IEC 60811-504, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 504: Mechanical tests – Bending tests at low temperature for insulation and sheaths 



IEC 60502-2:2014+AMD1:2024 CSV – 15 – FINAL VERSION 
© IEC 2024 

 

IEC 60811-505, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 505: Mechanical tests – Elongation at low temperature for insulations and sheaths 

IEC 60811-506, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 506: Mechanical tests – Impact test at low temperature for insulations and sheaths 

IEC 60811-507, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 507: Mechanical tests – Hot set test for cross-linked materials 

IEC 60811-508, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 508: Mechanical tests – Pressure test at high temperature for insulation and sheaths 

IEC 60811-509, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 509: Mechanical tests – Test for resistance of insulations and sheaths to cracking (heat 
shock test) 

IEC 60811-605, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 605: Physical tests – Measurement of carbon black and/or mineral filler in polyethylene 
compounds 

IEC 60811-606, Electric and optical fibre cables – Test methods for non-metallic materials –  
Part 606: Physical tests – Methods for determining the density 

IEC 60853 (all parts), Calculation of the cyclic and emergency current rating of cables  

IEC 60853-2, Calculation of the cyclic and emergency current rating of cables – Part 2: Cyclic 
rating of cables greater than 18/30 (36) kV and emergency ratings for cables of all voltages 

IEC 60885-3, Electrical test methods for electric cables – Part 3: Test methods for partial 
discharge measurements on lengths of extruded power cables 

IEC 60986, Short-circuit temperature limits of electric cables with rated voltages from 6 kV 
(Um = 7,2 kV) up to 30 kV (Um = 36 kV) 

IEC 61034-2, Measurement of smoke density of cables burning under defined conditions – 
Part 2: Test procedure and requirements 

ISO 48, Rubber, vulcanized or thermoplastic – Determination of hardness (hardness between 
10 IRHD and 100 IRHD) 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 Definitions of dimensional values (thicknesses, cross-sections, etc.)  

3.1.1  
nominal value 
value by which a quantity is designated and which is often used in tables 

Note 1 to entry: Usually, in this standard, nominal values give rise to values to be checked by measurements 
taking into account specified tolerances. 




