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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

MINERAL INSULATED CABLES AND THEIR TERMINATIONS 
WITH A RATED VOLTAGE NOT EXCEEDING 750 V – 

Part 1: Cables 

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.

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

IEC 60702-1 edition 3.1 contains the third edition (2002-02) [documents 20/490/FDIS and 20/510/
RVD] and its amendment 1 (2015-01) [documents 20/1528/FDIS and 20/1556/RVD].

In this Redline version, a vertical line in the margin shows where the technical content is 
modified by amendment 1. Additions and deletions are displayed in red, with deletions being 
struck through. A separate Final version with all changes accepted is available in this 
publication.
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International Standard IEC 60702-1 has been prepared by IEC technical committee 20: 
Electric cables. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
 

IMPORTANT – The “colour inside” logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this publication using a colour printer. 
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MINERAL INSULATED CABLES AND THEIR TERMINATIONS 
WITH A RATED VOLTAGE NOT EXCEEDING 750 V – 

 
Part 1: Cables 

 
 
 

1 Scope 

This standard applies to mineral insulated general wiring cables with copper or copper alloy 
sheath and copper conductors and with rated voltages of 500 V and 750 V. Provision is made 
for a corrosion-resistant extruded outer covering over the copper sheath, when required. This 
outer covering is not specified for the purpose of electrical insulation of the metal sheath. 

Requirements for terminations for use with these cables are specified in IEC 60702-2. 

The purpose of this standard is to specify mineral insulated cables that are safe and reliable 
when properly used, to state the manufacturing requirements and characteristics to achieve 
this, and to specify methods for checking conformity with those requirements. 

2 Normative references 

The following referenced documents, in whole or in part, are normatively referenced in this 
document and are indispensable for the its 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 60227-1:1993, Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V – Part 1: General requirements 

IEC 60228:1978, Conductors of insulated cables 

IEC 60331-21:1999, Tests for electric cables under fire conditions – Circuit integrity – Part 21: 
Procedures and requirements – Cables of rated voltage up to and including 0,6/1,0 kV 

IEC 60332-1:1993, Tests on electric cables under fire conditions – Part 1: Test on a single 
vertical insulated wire or cable 

IEC 60702-2:2002, Mineral insulated cables and their terminations with a rated voltage not 
exceeding 750 V – Part 2: Terminations  

IEC 60331-1, Tests for electric cables under fire conditions – Circuit integrity – Part 1: Test 
method for fire with shock at a temperature of at least 830 °C for cables of rated voltage up to 
and including 0,6/1,0 kV and with an overall diameter exceeding 20 mm 

IEC 60331-2, Tests for electric cables under fire conditions – Circuit integrity – Part 2: Test 
method for fire with shock at a temperature of at least 830 °C for cables of rated voltage up to 
and including 0,6/1,0 kV and with an overall diameter not exceeding 20 mm 

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 60754-2:1991, Test on gases evolved during combustion of electric materials from cables 
– Part 2: Determination of degree of acidity of gases evolved during the combustion of 
materials taken from electric cables by measuring pH (by pH measurement) and conductivity 

IEC 60811-1-1:1993, Common test methods for insulating and sheathing materials of electric 
cables and optical cables – Part 1: Methods for general application – Section 1: Measurement 
of thickness and overall dimensions – Tests for determining the mechanical properties 

IEC 60811-1-4:1985, Common test methods for insulating and sheathing materials of electric 
cables – Part 1: Methods for general application – Section 4: Tests at low temperature 

IEC 60811-3-1:1985, Common test methods for insulating and sheathing materials of electric 
cables – Part 3: Methods specific to PVC compounds – Section 1: Pressure test at high 
temperature – Tests for resistance to cracking 

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 60811-506, 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 60811-509, 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 61034-2:1997, Measurement of smoke density of cables burning under defined conditions 
– Part 2: Test procedure and requirements 

3 Definitions 

For the purpose of this part of IEC 60702, the following definitions apply. 

3.1 
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. 

3.2 
routine tests (symbol R) 
tests made by the manufacturer on each manufactured length of cable to check that the whole 
of each length meets the specified requirements 

3.3 
sample tests (symbol S) 
tests made by the manufacturer on samples of completed cable, or components from a 
completed cable, at a planned frequency, so as to verify that the finished product meets the 
specified requirements 

3.4 
type tests (symbol T) 
T 
tests made before supplying, on a general commercial basis, a type of cable covered by this 
standard, in order to demonstrate satisfactory performance characteristics to meet the 
intended application 
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Note 1 to entry:  These Type tests are such that, after they have been made, they need not be repeated unless 
changes are made in the cable material, design or manufacturing process which might change the performance 
characteristics. 

4 Voltage designations 

The rated voltages of the cables considered in this standard are as follows. 

4.1 500 V cable (light duty grade) 

For use where the voltage between conductors and sheath and between conductors does not 
exceed 500 V r.m.s. or 500 V d.c. 

4.2 750 V cable (heavy duty grade) 

For use where the voltage between conductors and sheath and between conductors does not 
exceed 750 V r.m.s. or 750 V d.c. 

5 Conductors 

Conductors shall consist of plain annealed copper and shall be of approximately circular 
cross-section. They shall comply with the requirements given in IEC 60228 for class 1 
conductors. 

Compliance shall be checked by inspection and by measuring the resistance of each 
conductor of each complete coil of completed cable and measuring the length of the cable. 
The measured resistance shall be corrected to 20 °C and to a length of 1 km, in accordance 
with 11.2. 

6 Insulation 

6.1 Composition 

The insulation shall consist of compressed powdered mineral or minerals which shall form a 
compact body. The electrical properties of the insulation shall be such that the completed 
cable shall meet the test requirements of this standard. 

6.2 Thickness 

The nominal thickness of insulation between conductors and between each conductor and the 
sheath shall be as given in tables 7 and 10. 

When measured in accordance with 13.4, the minimum thickness shall be not less than 80 % 
of the nominal value minus 0,1 mm. 

7 Metallic sheath 

7.1 Material 

The sheath shall be of plain annealed copper or copper alloy. The resistance of the sheath, 
measured and corrected to 20 °C in accordance with 13.3, shall comply with the values in 
tables 9 and 12. 
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7.2 Sheath thickness 

The mean thickness of the sheath shall be not less than the nominal thickness specified in 
tables 8 and 11.  The thickness at any point may, however, be less than the nominal value, 
provided that the difference does not exceed 10 % of the nominal value. 

Compliance shall be checked by the test in 13.5. 

7.3 Sheath diameter and ovality 

When measured in accordance with 11.6, the diameter measurements shall be within ±0,05 mm 
of the value specified in tables 7 and 10. 

8 Optional outer covering 

8.1 General 

Where deemed necessary because of corrosive environments, cable identification or aesthetic 
appeal, an extruded outer covering may be applied. Application shall be such that the cable 
complies with the spark test specified in 11.5 and with the flame retardance test specified in 12.4. 
The covering may be of any colour appropriate for the country of use. The material shall meet 
the requirements of 8.2 and 8.3, as appropriate. 

NOTE By agreement between the manufacturer and purchaser, outer coverings of alternative materials and 
thicknesses may be applied. 

8.2 Material 

The material of the outer covering shall comply with the following requirements. 

8.2.1 Low temperature impact 

When samples of cable with outer covering are tested in accordance with 8.5 of IEC 60811-1-4 
IEC 60811-506, at a temperature of (–15 ± 2) °C, the samples shall not crack. 

8.2.2 Heat shock test 

When samples of cable with outer covering are tested in accordance with 9.2 of IEC 60811-3-1 
IEC 60811-509, at a temperature of (150 ± 3) °C, the samples shall not crack. 

8.3 Halogen-free covering 

Halogen-free covering shall meet the requirements given in 8.2, and be such that the 
completed cable will meet the fire performance tests of 12.4, 12.5 and 12.6. 

8.4 Thickness of covering 

When measured in accordance with 12.3, the mean value of the thickness of the outer 
covering shall be not less than the nominal value given in table 1. The thickness at any point 
may, however, be less than the nominal value, provided that the difference does not exceed 
0,1 mm + 15 % of the specified nominal value. 
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Table 1 – Thickness of covering 

Diameter over copper sheath 1) 
mm 

Nominal thickness  
of covering 

mm Above Up to and including 

– 

7 

15 

20 

7 

15 

20 

– 

0,65 

0,75 

1,00 

1,25 

1) As given in tables 7 and 10. 

 

9 Marking 

Every cable shall be identified with the rated voltage and a means of identifying the 
manufacturer. Marking shall comply with the requirements of IEC 60227-1 except that, for 
cables without an outer covering, the information may be marked on a label attached to each 
length of cable. 

Table 2 – Schedule of tests 

Test Clause Category 1) 

Conductor resistance 5 R 

Insulation: 

 Insulation resistance 

 Thickness 

 

11.3 

13.4 

 

R 

T 

Copper sheath: 

 Sheath resistance 

 Thickness 

 Integrity of sheath     

 Diameter and ovality 

 

13.3 

13.5 

11.4 

11.6 

 

T 

T 

R 

R 

Outer covering: 

 Material properties  

 Thickness 

 Spark test 

 Acidic and corrosive gases 

 

8.2 

12.3 

11.5 

12.5 

 

S 

S 

R 

S 

Voltage test (1 min) 

Voltage test (15 min)  

12.2 

13.2 

S 

T 

Bending test 

Flattening test 

13.6 

13.7 

T 

T 

Flame retardance test 

Smoke emission test 

Fire resistance test 

12.4 

12.6 

13.8 

S 

S 

T 

1)  R = routine test;  S = sample test;  T = type test 

 

10 General notes on tests 

Unless otherwise specified, tests shall be made at an ambient temperature of (20 ± 15) °C. 
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