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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 IEC 60702-1 bears the edition number 3.1. It consists of
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]. The technical
content is identical to the base edition and its amendment.

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.

This publication has been prepared for user convenience.
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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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e 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—ef-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 60331-1, 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—ef-degree of acidity—ef-gases—eveolved during—the—combustion—of
materials-takenfrom-electric-cables by-measuring-pH (by pH measurement) and conductivity

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-{symbelT
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: Fhese-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 750V 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-ef{EC60811-1-4
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-ef{EC60811-3-1
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) Nominal thickness
mm of covering
- - mm
Above Up to and including
- 7 0,65
7 15 0,75
15 20 1,00
20 - 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 11.3

Thickness 13.4 T
Copper sheath:

Sheath resistance 13.3 T

Thickness 13.5 T

Integrity of sheath 11.4 R

Diameter and ovality 11.6 R
Outer covering:

Material properties 8.2 S

Thickness 12.3 S

Spark test 11.5 R

Acidic and corrosive gases 12.5 S
Voltage test (1 min) 12.2 S
Voltage test (15 min) 13.2 T
Bending test 13.6 T
Flattening test 13.7 T
Flame retardance test 12.4 S
Smoke emission test 12.6 S
Fire resistance test 13.8 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 iD@t(uments
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Unless otherwise specified, the test voltages shall be either a.c. 49 Hz to 61 Hz of
approximately sine-wave form, the ratio peak value/r.m.s. being equal to /2 with a tolerance
of £7 %, or d.c. at 1,5 times the r.m.s. value.

11 Routine tests

11.1 General

Routine tests are identified in table 2 by the symbol R, as defined in 3.2.

11.2 Conductor resistance

The d.c. resistance of each conductor shall comply with IEC 60228 when measured and
corrected to 20 °C in accordance with that standard.

11.3 Insulation resistance

Each complete coil of completed cable, prior to the application of any outer covering, shall be
totally immersed for at least 1 h in water at a temperature of (15 £ 10) °C. Within 8 h of the
cable being removed from the water, the cable ends shall then be stripped to expose the
conductors and temporarily sealed at each end.

A d.c. voltage of not less than 80 V and not more than the peak voltage corresponding to the
appropriate r.m.s. value specified in 11.4 shall be applied between the conductors and
between conductors and the copper sheath. The insulation resistance shall be measured after
1 min of voltage application or sooner provided that the reading is satisfactory and not
decreasing.

The product of the insulation resistance in megohms and the cable length in kilometres shall
be not less than 1 000 MQ-km, except for cable lengths less than 100 m when the measured
insulation resistance shall be not less than 10 000 MQ.

11.4 Integrity of insulation and copper sheath

Each complete coil of completed cable, prior to the application of any outer covering, shall be
totally immersed for at least 1 h in water at a temperature of (15 + 10) °C. Within 8 h of the
cable being removed from the water, the cable ends shall be stripped, to expose the
conductors, and temporarily sealed at each end. The voltages specified below shall be
applied with a minimum rate of rise of voltage of 150 V/s and maintained for at least 60 s
between conductors and between conductors and sheath.

Rated voltage Test voltage
500 V 2,0kVr.m.s.
750 V 2,5kV r.m.s.

This test may be combined with that specified in 11.3 provided that a d.c. voltage equal to
1,5 times the value of the appropriate a.c. r.m.s. value is used.

11.5 Spark test on outer covering

The integrity of the outer covering shall be verified by compliance with the following spark test.

An electrode, consisting preferably of a curtain of metallic beads, shall make intimate contact
with the plastic covered surface of the cable.

The speed at which the cable passes through the electrode shall be such that ever intis.d
contact with the electrode for not less than 0,05 s. D)G&l'ﬁﬂents
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The test voltage supply to the electrode shall be a.c. at a frequency of 49 Hz to 61 Hz and of
a value given in table 3, the copper sheath of the cable being earthed.

Table 3 — Test voltages

Diameter over copper sheath 1) Test voltage
mm r.m.s.

Above Up to and including kv

- 7 4

7 15 5

15 20 6

20 - 8

D As given in tables 7 and 10.

A fault detector shall be so arranged as to maintain its indication even after a fault has passed
out of the electrode.

The minimum sensitivity of the spark testing apparatus shall be such that the detector will
operate when an artificial fault device, consisting of a spark gap in series with a capacitor, is
connected between the electrode and earth. The electrode voltage shall be 6 kV r.m.s. and
the capacitance of the capacitor shall be 350 pF.

The spark gap shall consist of a metal plate moving past a needle point in 0,02 s, and the
distance between them during this time shall be 5,0 mm.

The covered cable shall exhibit no fault when tested with this apparatus.

11.6 Diameter and ovality over copper sheath

The overall diameter of the completed cable (excluding outer covering) shall be checked by
measurement on complete cable samples. The measurements shall be made at two positions,
separated by at least 1 m. At each position, measurements shall be made in two directions

perpendicular to each other, by means of a micrometer with flat anvils or an equivalent
method.

All four measurements shall lie within £0,05 mm of the value in table 7 or 10 as appropriate.

12 Sample tests

12.1 General

Sample tests are identified in table 2 by the symbol S, as defined in 3.3.

12.2 Voltage test

Prior to the application of any plastic outer covering, a complete coil of completed cable shall
be stripped to expose the conductors, and temporarily sealed at each end.

A voltage of

e 2000Vr.m.s. for 500 V cables, or
e 2500Vr.m.s. for 750 V cables

shall then be applied for 1 min each time between
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a) conductors,
b) each conductor and the copper sheath.

The rate of rise of test voltage shall be not less than 150 V/s.

When required by the purchaser, the same levels of test voltage shall be applied to cables
with a plastic outer covering.

No breakdown shall occur during the test.

12.3 Thickness of outer covering

A sample of the cable covering approximately 250 mm in length shall be taken not less than
300 mm from the end of a coil of cable.

The thickness of the covering shall be measured at three cross-sections, not less than 100 mm
apart, in accordance with-8-2efEC60811-1-1 |[EC 60811-202.

The average of all 18 measurements shall be calculated and rounded off to two decimal
places as below, and this shall be taken as the mean value of the thickness of the outer
covering.

If in the calculation the third decimal figure is 5 or more, the second decimal figure shall be
raised to the next number; thus, for example, 1,734 is rounded off to 1,73 and 1,757 to 1,76.

The lowest of all values obtained shall be taken as the minimum thickness of the plastic outer
covering.

The average and minimum thicknesses shall meet the requirements of 8.4.

12.4 Flame retardance

When a cable with an outer covering is tested in accordance with IEC 60332-1-2, the charred
or affected portion shall not reach within 50 mm of the top clamp.

12.5 Emission of acidic and corrosive gases

When samples of halogen-free covering, removed from finished cables, are tested in
accordance with IEC 60754-2, the pH shall not be less than 4,3 and the conductivity shall not
be greater than 10 uS/mm.

12.6 Smoke emission
When samples of finished cables with halogen-free covering are tested in accordance with

IEC 61034-2, the smoke produced shall be such that the light transmittance meets the
requirements in table 4. The sample requirements shall be in accordance with table 4.
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Table 4 — Smoke emission

Qverall " Number of test pieces Light transmittance 2)
cable diameter (D) 3
Cables Bundles 3) %
mm

20<D <40 2 B 60
10<D <20 3 B 60
5<D<10 N, 46) - >0
2<D<5 - N, 56) 50

1) D = overall diameter of cable (mm) taken as the tabulated diameter over copper sheath plus twice the nominal
thickness of covering.

2) These are provisional values.

3) Each bundle shall consist of seven cables laid straight and bound in the centre with two turns of an
approximately 0,5 mm diameter wire and at every 100 mm each side from the centre.

4 N; =45/D
5) N, =45/3D

6) The value of N, and N, shall be rounded down to the nearest whole number.

13 Type tests

13.1 General

Type tests are identified in table 2 by the symbol T, as defined in 3.4.

13.2 Voltage test on completed cable

A sample of completed cable, (5 £ 1) m long, shall be stripped to expose the conductors, and
shall be temporarily sealed at each end.

For 500 V cables, a voltage of 2 000 V r.m.s. and for 750 V cables a voltage of 2 500 V r.m.s.
shall then be applied, with a minimum rate of rise of voltage of 150 V/s, and maintained for
15 min in each case, between

a) each conductor in turn and all others connected together;

b) all conductors and the copper sheath.

No breakdown shall occur during the test.

13.3 Resistance of copper sheath

The electrical resistance at 20 °C of the copper sheath shall not exceed the appropriate value
in table 9 or 12 as appropriate.

Compliance shall be checked by measuring the resistance of the sheath on a sample of cable
at least 1 m long, and by measuring the length of this sample.

13.4 Thickness of insulation

The thickness of insulation shall be checked by the following test.
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A sample shall be cut from one end of the cable after discarding, if necessary, the end
portion. The ends of the sample shall be cut in a plane at right angles to the cable axis, and
all burrs removed.

The minimum insulation thickness shall be measured at each end of the sample. The
measurements shall be carried out using a microscope or profile enlarger at a magnification of
at least 10 times. In cases of dispute, measurement made with a microscope shall be the
reference method.

The minimum distance between each pair of conductors and between each conductor and
sheath shall be measured. The smallest of these distances shall be taken as the minimum
insulation thickness.

The minimum thickness shall comply with 6.2.

The cable shall be accepted if both ends of the sample meet the requirement. If only one end
fails to comply with the requirement, a new sample shall be prepared from the other end of
the cable coil and the measurements of insulation thickness repeated. The cable shall be
accepted if both ends of the new sample meet the requirement.

13.5 Thickness of copper sheath

The sheath thickness shall be checked by the following test.

The measurement shall be made on an opened out circumferential strip of the copper sheath
carefully cut from the cable. This sample shall be taken not more than 150 mm from the end
of the coil.

Six measurements shall be made, as far as possible equally spaced along the strip, with a
micrometer having a flat nose for the outside of the sheath and a ball nose for the inside of
the sheath.

The average of the values obtained shall be calculated to three decimal places and rounded
off as below, and this shall be taken as the mean value of the thickness of the sheath.

If, in the calculation, the third decimal figure is 5 or more, the second decimal figure shall be
raised to the next number; thus for example, 0,573 shall be rounded off to 0,57 and 0,575
to 0,58.

The lowest of all values shall be considered to be the minimum thickness of the sheath
at any place.

The mean thickness and minimum thickness shall comply with the requirements of 7.2.

13.6 Bending test
The bending test shall be carried out with a suitable bending apparatus, for example as

shown in figure 1; the radius of the concave portions shall be larger than the radius of the
cable but not larger than 16 mm.

A sample of about 1 m in length shall be taken from the coil of cable to be tested and any
outer covering shall be removed.

The appropriate diameter of the mandrel for the bending test is given in table 5.

The following bending operation, as illustrated in figure 2, shall be carried out.
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For cables having a diameter up to and including 14 mm, the sample shall be clamped and
bent round the appropriate mandrel so that the cable forms a semi-circle extended by two
straight portions (operation 1a). The clamping pressure shall be released and, whilst still in
the jig, the sample shall be rotated through 180° around the longitudinal axis of the unbent
portion within the clamp. The sample shall then be bent in the same plane but in the opposite
direction until it is again in the form of a semi-circle extended by two straight portions
(operation 1b).

Two further such rotation and bending operations shall be carried out (operations 2a and 2b).

For cables having a diameter larger than 14 mm, the bending operation shall be as described
above except that the two further bending operations (2a and 2b) shall be omitted.

The cable sheath shall show no split, crack or flaw when examined with normal or corrected
vision without magnification.

The bent sample shall then be suitably sealed and immersed in water, with the ends out of the
water, for not less than 1 h.

For 500 V cables a voltage of 750 V and for 750 V cables a voltage of 1 250 V shall then be
applied, for 15 min in each case, between conductors and between conductors and sheath.

No breakdown shall occur during the test.

NOTE Care should be taken during installation to ensure that the cable is not bent to any smaller diameter than
given in table 5.

8
3
° .
IEC 443/02
Key
1 Clamping device X-X Enlarged section
2 Mandrel 6 Mandrel
3 Cable 7 Cable
4 Pulley 8 Pulley
5 Bending lever 9 Radius concave portions

Figure 1 — Bending test apparatus Documents
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la 1b 2a 2b
IEC 444/02

Operations for cables of sheath diameter up to and including 14 mm

la 1b
IEC 445/02

Operations for cables of sheath diameter above 14 mm

NOTE Full lines indicate shape of sample at start of each operation. Cable is rotated through 180° around the
longitudinal axis of the unbent portion between each operation.

Figure 2 — Bending test operations
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Table 5 — Mandrel diameters

Nominal Diameter of mandrel for cables
Rated cross- with the stated number of conductors
voltage sectional
rea é’t‘;r 1 2 3 4 7 12 19
\% mm? mm mm mm mm mm mm mm
500 1 40 60 60 80 100 - -
1,5 40 60 80 80 100 - -
2,5 40 80 80 100 130 - -
4 60 100 - - - - -
750 1 60 80 100 100 130 160 200
1,5 60 100 100 100 130 160 200
2,5 60 100 130 130 160 200
4 60 130 130 130 160
6 80 130 130 160
10 80 160 160 160
16 100 160 200 200
25 130 200 200 250
35 130
50 160
70 160
95 200
120 200
150 200
185 250
240 250
300 350
400 350

NOTE Cables above heavy line have diameters up to and including 14 mm and cables below heavy line have
diameters above 14 mm in accordance with tables 7 and 10.

13.7 Flattening test

A sample of about 1 m in length shall be taken from the coil of cable to be tested and, after
removal of any outer covering, flattened between anvils until the minimum dimension of the
flattened portion is equal to the initial diameter over the copper sheath multiplied by the
appropriate flattening factor specified in table 6. Each of the anvils used shall have a flat
lightly lubricated surface not less than 75 mm x 25 mm and the larger dimension shall be
parallel to the axis of the sample during the test. The edges of the anvils shall be rounded to a
radius of not less than 10 mm.
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Table 6 — Flattening factors

—19 —

mm

Diameter over copper sheath D

Flattening factor

Above Up to and including
- 10 0,65
10 13 0,70
13 20 0,80
20 - 0,90

1) As shown in tables 7 and 10.

The cable sheath shall show no split, crack or flaw when examined with normal or corrected

vision without magnification.

The flattened sample shall then be suitably sealed and immersed in water, bent if necessary,

with the ends out of the water, for not less than 1 h.

For 500 V cables a voltage of 750 V and for 750 V cables a voltage of 1 250 V shall be
applied for 15 min in each case, between conductors and between conductors and sheath.

No breakdown shall occur during the test.

13.8 Fire resistance

Completed cables shall comply with the requirements of IEC 60331-1 and IEC 60331-2%. The

flame application time shall be 180 min.

14 500 V mineral insulated cable (light duty grade)

14.1 Code designation

No designation at present.

14.2 Rated voltage

500 V

14.3 Construction

1, 2, 3, 4 or 7 copper conductors.

Compressed mineral insulation surrounding all conductors.

Plain annealed copper or copper alloy sheath.

Optional extruded outer covering.

14.4 Dimensions

500 V mineral insulated cables shall comply with the dimensions and resistance of copper

sheath as given in tables 7, 8 and 9.

Full document details: IEC 60702-1-2015
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Table 7 — Diameter over copper sheath for 500 V cables

N(?rrgég?l Nogg?géflfll;%l;nness Diameter over copper sheath
“areaor Single-and | 3 4. and 1- 2- 3- 4- 7-
conductors conductor | conductor conductor conductor conductor conductor conductor
mm? mm mm mm mm mm mm mm
1 0,65 0,75 3,1 51 5,8 6,3 7,6
1,5 0,65 0,75 3,4 5,7 6,4 7,0 8,4
2,5 0,65 0,75 3,8 6,6 7,3 8,1 9,7
4 0,65 - 4,4 7,7 - - -
Table 8 — Copper sheath thickness for 500 V cables
Nominal cross- Mean value of sheath thickness
sectional area 1- 2. 3- 4- 7-
of conductors conductor conductor conductor conductor conductor
mm? mm mm mm mm mm
1 0,31 0,41 0,45 0,48 0,52
1,5 0,32 0,43 0,48 0,50 0,54
2,5 0,34 0,49 0,50 0,54 0,61
4 0,38 0,54 - _ _

Table 9 — Resistance of copper sheath for 500 V cables

Nominal cross- Maximum resistance of copper sheath at 20 °C
sectional area 1- 2. 3. 4- 7.
of conductors conductor conductor conductor conductor conductor
mm? Q/km Q/km Q/km Q/km Q/km
1 8,85 3,95 3,15 2,71 2,06
1,5 7,75 3,35 2,67 2,33 1,78
2,5 6,48 2,53 2,23 1,85 1,36
4 4,98 1,96 - — _

Compliance shall be checked by inspection and measurement.

14.5 Requirements
500 V mineral insulated cables shall comply with the appropriate requirements of clauses 2 to

13 inclusive.

15 750 V mineral insulated cable (heavy duty grade)

15.1 Code designation

No designation at present.

15.2 Rated voltage

750 V
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15.3 Construction

1,2,3,4,7,12 or 19 copper conductors.

Compressed mineral insulation surrounding all conductors.
Plain annealed copper or copper alloy sheath.

Optional extruded outer covering.

15.4 Dimensions

750 V mineral insulated cables shall comply with the dimensions and resistance of copper
sheath as given in tables 10, 11 and 12.

Table 10 — Diameter over copper sheath for 750 V cables

Nominal Diameter over copper sheath for cables
Cross- Nominal with the stated number of conductors
sectional thickness of
coirdet?c?;rs insulation 1 2 3 4 7 12 19
mm? mm mm mm mm mm mm mm mm
1 1,30 4,6 7,3 7,7 8,4 9,9 13,0 15,2
1,5 1,30 4,9 7,9 8,3 9,1 10,8 14,1 16,6
2,5 1,30 5,3 8,7 9,3 10,1 12,1 15,6 -
4 1,30 5,9 9,8 10,4 11,4 13,6 - -
6 1,30 6,4 10,9 11,5 12,7 - — -
10 1,30 7,3 12,7 13,6 14,8 - - -
16 1,30 8,3 14,7 15,6 17,3 - - -
25 1,30 9,6 17,1 18,2 20,1 - - -
35 1,30 10,7 - - - - - -
50 1,30 12,1 - - - - - -
70 1,30 13,7 - - - - _ _
95 1,30 15,4 - - - - - —
120 1,30 16,8 - - - - - —
150 1,30 18,4 — — — — — -
185 1,40 20,4 - - - - — —
240 1,60 23,3 - - - - - -
300 1,80 26,0 - - - - - -
400 2,10 30,0 - - - - - -
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Table 11 — Copper sheath thickness for 750 V cables

Nominal cross- Mean value of sheath thickness for cables
sectional with the stated number of conductors
area of
conductors 1 2 3 4 7 12 19
mm? mm mm mm mm mm mm mm
1 0,39 0,51 0,53 0,56 0,62 0,73 0,79
1,5 0,41 0,54 0,56 0,59 0,65 0,76 0,84
2,5 0,42 0,57 0,59 0,62 0,69 0,81 -
4 0,45 0,61 0,63 0,68 0,75 - —
6 0,48 0,65 0,68 0,71 - - -
10 0,50 0,71 0,75 0,78 — - —
16 0,54 0,78 0,82 0,86 — - —
25 0,60 0,85 0,87 0,93 - - -
35 0,64 - - - - - -
50 0,69 - - - - - -
70 0,76 - - - - - -
95 0,80 - - - - - -
120 0,85 - - - - - -
150 0,90 - - - - - -
185 0,94 - - - - - -
240 0,99 - - - - - -
300 1,08 - - - - - -
400 1,17 - - - — - —

Table 12 — Resistance of copper sheath for 750 V cables

Nominal cross- Maximum resistance of copper sheath at 20 °C
sectional area for cables with the stated number of conductors
of conductors 1 2 3 4 7 12 19
mm? Q/km Q/km Q/km Q/km Q/km Q/km Q/km
1 4,63 2,19 1,99 1,72 1,31 0,843 0,663
1,5 4,13 1,90 1,75 1,51 1,15 0,744 0,570
2,5 3,71 1,63 1,47 1,29 0,959 0,630 -
4 3,09 1,35 1,23 1,04 0,783 - -
6 2,67 1,13 1,03 0,887 - - -
10 2,23 0,887 0,783 0,690 - - -
16 1,81 0,695 0,622 0,533 - - -
25 1,40 0,546 0,500 0,423 - - -
35 1,17 - - - - - -
50 0,959 - - - - - -
70 0,767 - - - - - -
95 0,646 - - - - - -
120 0,556 - - - - - -
150 0,479 - - - - - -
185 0,412 - - - - - -
240 0,341 - - - - - -
300 0,280 - - - - - -
400 0,223 - - - - - -
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15.5 Requirements

750 V mineral insulated cables shall comply with the appropriate requirements of clauses 2
to 13 inclusive.

Compliance shall be checked by inspection and measurement.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CABLES A ISOLANT MINERAL ET LEURS TERMINAISONS
DE TENSION ASSIGNEE NE DEPASSANT PAS 750 V —

Partie 1: Cables

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines
de I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les
organisations internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent
également aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO),
selon des conditions fixées par accord entre les deux organisations.

2) Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC
intéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que I'lEC
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Dans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, acceédent aux marques de
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des Comités
nationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de
toute autre Publication de I'lEC, ou au crédit qui lui est accordé.

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I'objet de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

Cette version consolidée de I'l[EC 60702-1 porte le numéro d'édition 3.1. Elle comprend
la troisieme édition (2002-02) [documents 20/490/FDIS et 20/510/RVD] et son
amendement 1 (2015-01) [documents 20/1528/FDIS et 20/1556/RVD]. Le contenu
technique est identique a celui de I'édition de base et a son amendement.

Dans cette version Redline, une ligne verticale dans la marge indique ou le contenu
technique est modifié par I'amendement 1. Les ajouts et les suppressions apparaissent
en rouge, les suppressions étant barrées. Une version Finale avec toutes les
modifications acceptées est disponible dans cette publication.

Cette publication a été préparée par commodité pour l'utilisateur.
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