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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER CABLES WITH EXTRUDED INSULATION AND THEIR ACCESSORIES
FOR RATED VOLTAGES ABOVE 150 kV (Un = 170 kV)
UP TO 500 kV (Uy = 550 kV) -
TEST METHODS AND REQUIREMENTS

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization for st q
all national electrotechnical committees (IEC National Committees). The obj&ctN of to promote

international co-operation on all questions concerning standardization in the elegfis f|e|ds To
this end and in addition to other activities, IEC publishes International Sta <on ,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guide
Publication(s)”). Their preparation is entrusted to technical committees; any IE i i{te€ interested

in the subject dealt with may participate in this preparatory work.

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

4) In order to promote international uniformity, | i € ittees undertake to apply IEC Publications
transparently to the maximyn Si a and regional publications. Any divergence
between any IEC Publicatiq regional publication shall be clearly indicated in
the latter.

patent rightsNNEC shal not be held responsible for identifying any or all such patent rights.

International Stand
cables.

d IEC 62067 has been prepared by IEC technical committee 20: Electric

This consolidated version of IEC 62067 consists of the first edition (2001) [documents
20/482/FDIS and 20/489/RVD] and its amendment 1 (2006) [documents 20/784/FDIS and
20/802/RVD].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 1.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

Annexes A, B, C and D form an integral part of this standard.
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The committee has decided that the contents of the base publication and its amendments 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* withdrawn,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.

@%
S
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INTRODUCTION

As a result of major developments in cable systems with extruded insulation for voltages above
150 kV, CIGRE Study Committee 21 set up Working Group (WG) 21.03 in 1990. The terms of
reference of WG 21.03 were "to prepare recommendations for electrical type tests, sample and
routine tests, based on extending IEC 60840 (1988) up to 400 kV and to make proposals for
prequalification/development tests which, as a minimum, should be performed".

WG 21.03 reported that the extension of IEC 60840 to voltages above 150 kV needed extra
consideration because of the following factors:

— such cables form part of the backbone of the transmission system and,
considerations are of the highest priority;

erefore, reliability

150 kV and, as a result, have a smaller safety margin with » intrinsic

The recommendations of the WG 21.03 were pubtisked}i 51 in December 1993
and taken into account by IEC in 199 andard for cable systems
with extruded insulation for voltages abowe <150 kV. efed that this new standard
should also cover the 500 kV level. TF > eetinghin September 1996, CIGRE Study

Committee 21 set up a Task Force 21. e extension of the initial recommendations

E advised that, in order to gain some indication of
the long term relidkj necessary to carry out a long term accelerated
ageing test. Thi

system comprising”th i erminations in order to demonstrate the performance
of the system.

In addition, 5 21 given the task to study tests after installation on high-voltage
extruded j i able tepis, published its recommendations in Electra No 173 in August

insulation, as~they are both ineffective and dangerous. On the other hand, d.c. tests are
recommended onxthe gversheath.

A list of relevant CIGRE references is given in the bibliography.
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POWER CABLES WITH EXTRUDED INSULATION AND THEIR ACCESSORIES
FOR RATED VOLTAGES ABOVE 150 kV (Un = 170 kV)
UP TO 500 kV (Uy = 550 kV) -
TEST METHODS AND REQUIREMENTS

1 Scope

This International Standard specifies test methods and requirements for pow
cables with extruded insulation and their accessories for fixed installation
above 150 kV (U, = 170 kV) up to and including 500 kV (U, = 550 kV)

cable systems,
ated voltages

installation and operation, but not to special cables and their afcessokes) su¢ s, submarine
cables, for which modifications to the standard tests may pecial test

paper insulated cables.
2 Normative references

The following referenced documents are indi S
dated references, only the apyp .
the referenced document{inchludipfg any amendmkents)

IEC 60060-1:1989,
requirements

the application of this document. For
ndated references, the latest edition of
pplies.

eS — Part 1: General definitions and test

IEC 60183:1984, Guj

IEC 60230:1966,Mmpulse tests on cables and their accessories

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

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

IEC 60811-1-2:1985, Common test methods for insulating and sheathing materials of electric
cables — Part 1: Methods for general application — Section 2: Thermal ageing methods

IEC 60811-1-3:1993, Insulating and sheathing materials of electric cables — Common test
methods — Part 1: General application — Section 3: Methods for determining the density —
Water absorption tests — Shrinkage test
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IEC 60811-1-4:1985, Common test methods for insulating and sheathing materials of electric
cables — Part 1: Methods for general application — Section Four: Tests at low temperature

IEC 60811-2-1:1998, Insulating and sheathing materials of electric and optical cables —
Common test methods — Part 2-1: Methods specific to elastomeric compounds — Ozone
resistance, hot set and mineral oil immersion tests

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

IEC 60811-3-2:1985, Common test methods for insulating and sheathing materials of electric
cables — Part 3: Methods specific to PVC compounds — Section Two: Loss of mass test —
Thermal stability test

IEC 60811-4-1: 1985 Common test methods for insulating and sheathing matexials “af electric

IEC 60840:2004, Power cables with extruded insulatiof
voltages above 30 kV (U = 36 kV) up to 150 kV AT
requirements.

IEC 60885-3:1988, Electrical test methods for elé e@Pa 3: Test methods for partial

3 Definitions
For the purpose of this Intérnati ing definitions apply.
3.1 Definitions of d

3.1.1
nominal value
value by which a g

NOTE Usually, j
account specifig

3.1.2

succession, middle~alue if the number of available values is odd, and mean of the two middle
values if the number is even

3.2 Definitions concerning the tests

3.21

routine tests

tests made by the manufacturer on each manufactured component (length of cable or
accessory) to check that the component meets the specified requirements

3.2.2

sample tests

tests made by the manufacturer on samples of complete cable or components taken from a
complete cable or accessory, at a specified frequency, so as to verify that the finished product
meets the specified requirements
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3.2.3

type tests

tests made before supplying on a general commercial basis a type of cable system covered by
this standard, in order to demonstrate satisfactory performance characteristics to meet the
intended application. Once successfully completed, these tests need not be repeated, unless
changes are made in the cable or accessory materials, or design or manufacturing process
which might change the performance characteristics

3.24

prequalification test

test made before supplying on a general commercial basis a type of cable system covered by
this standard, in order to demonstrate satisfactory long term performance of the complete

and design levels

NOTE A substantial change is defined as that which might adversely affect the pe
The supplier should provide a detailed case, including test evidence, if modificatig
claimed not to constitute a substantial change.

3.25
electrical tests after installation
tests made to demonstrate the integrity of the cable

3.3
cable system
cable with installed accessories

4 Voltage designations and ma ria%

4.1 Rated voltages

In this standard,
and accessorie

4.2

Tests are specified T6r four types of oversheath, as follows:

— §8T4 and STy based on PVC;
— STz and STy based on polyethylene.

The choice of the type of oversheath will depend on the design of the cable and the mechanical
and thermal constraints during operation.

The maximum conductor temperatures in normal operation given in IEC 60840 apply to this
standard.
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5 Precautions against water penetration in cables

When cable systems are installed in the ground, in easily flooded galleries or in water, a radial
water impermeable barrier around the cable is recommended.

NOTE A test for radial water penetration is not currently available.

Longitudinal water barriers may also be applied, either by agreement between the purchaser
and the manufacturer or as recommended by the manufacturer, to avoid the need to replace
long sections of cable in case of damage in the presence of water.

A test for longitudinal water penetration is given in 12.5.14.

6 Cable characteristics

6.2 Type of conductor, its material and nominal crboss,sectional atea, I square millimetres.
Presence, if any, and nature of measures taken i« jey itudinal watertightness. If the
nominal cross-sectional area is not A Y , the d.c. conductor
resistance shall be declared.

6.3 Material and nominal thickness of ips

6.4 Type of manufacturing process fo ins
6.5 Presence, if any, and

6.6 Material and con
Material, constr

the metallic scre

6.7 Material and

7 Accessory characteristics

For the purpose of carrying out and recording the tests described in this standard, the
accessory shall be identified. The following characteristics shall be known or declared.

7.1 Conductor connectors used within the accessories shall be correctly identified with
respect to

— assembly technique;

— tooling, dies and necessary setting;

— preparation of contact surfaces, if applicable;

— type, reference number and any other identification of the connector.
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7.2 Accessories to be tested shall be correctly identified with respect to

name of manufacturer;

type, designation, manufacturing date or date code;

rated voltage (see 6.1);

installation instructions (reference and date).
8 Test conditions

8.1 Ambient temperature

Unless otherwise specified in the details for the particular test, tests shall
ambient temperature of (20 + 15) °C.

8.2 Frequency and waveform of power frequency test voltages

be in the range 49 Hz to 61 Hz. The waveform shall be &
quoted are r.m.s. values.

8.3 Waveform of lightning impulse test voltage

In accordance with IEC 60230, the fron
between 1 pus and 5 us. The time
IEC 60060-1.

Ym for the cable and accessory is not higher than the corresponding
ise, and particularly if the rated voltage is not close to one of the

The test voltages in this standard are based on the assumption that the cables and accessories
are used on systems of category A, as defined in IEC 60183.
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9 Routine tests on cables and on the main insulation
of prefabricated accessories
9.1 General
The following tests shall be carried out on each manufactured length of cable and on the main

insulation of each prefabricated accessory, to check that the whole of each cable length and
that the main insulation of each prefabricated accessory complies with the requirements.

The order in which these tests are carried out is at the discretion of the manufacturer.

a) Partial discharge test (see 9.2).
b) Voltage test (see 9.3).

c) Electrical test on oversheath of the cable, if required (see 9.4).

The test voltage shall be raised gradually to and held at 1,75 Uy for 10 s and then slowly
reduced to 1,5 Uy (see table 3, column 5).

There shall be no detectable discharge from the test object at 1,5 U.

9.3 Voltage test

The voltage test shall be made at ambient temperature using an alternating test voltage at
power frequency.

The test voltage shall be raised gradually to the specified value which shall then be held for the
specified time between the conductor and metallic screen/sheath according to table 3,
column 4.

No breakdown of the insulation shall occur.
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