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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TEST METHODS FOR ACCESSORIES
FOR POWER CABLES WITH RATED VOLTAGES
FROM 6 kV (U, = 7,2 kV) UP TO 30 kV (U, = 36 kV)
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IEC 61442 has been prepared by IEC technical committee 20: Electric cables. It is an
International Standard.

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

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

a) 4.6 — the option to start tests immediately has been included;

b) 4.11 — methods for testing on belted cables have been included;

c) 5.3.2 and 10.3 — details of insulation resistance testing has been added;

d) 8.2 — pre-stress with slightly increased test voltage before applying the partial-dis¢harge
teqt has been included;

e) 11|2 — testing of accessories with external earthing devices has been includeéd;
f) 11}2 — short-circuit duration and maximum kA levels have been added;
g) 11}2 — temperature measurement is not required if the time between<short-circuits > [l h.

The tgxt of this International Standard is based on the following documents:

Draft Report opvoting

20/2108/FDIS 20/2132/RVD

Full information on the voting for its approval canbe found in the report on voting indicgted in
the ablove table.

The language used for the development ofthis International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_expertsirefdocs. The main document types developed by IHC are
descriped in greater detail at'www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stabilify date indicatedyon the IEC website under webstore.iec.ch in the data related [to the
speciflc document. ‘At this date, the document will be

e re¢onfirmed,
. wilhdrawn,

lacéd by a revised edition, or

e e

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document 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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TEST METHODS FOR ACCESSORIES
FOR POWER CABLES WITH RATED VOLTAGES
FROM 6 kV (U, = 7,2 kV) UP TO 30 kV (U, = 36 kV)

1 Scope

This document specmes the test methods appllcable for type testlng accessories for power

IEC 6(0502-2 and IEC 60055-1 respectively.

brmative references

The following documents are referred to in the text in such a way that some or all of their ¢

consti
For u

utes requirements of this document. For dated references, only the edition cited a
hdated references, the latest edition of the referenced document (includin

amendments) applies.

ecified
ing to

bntent
bplies.
j any

a
agas-proassure and-oil-filled r\nhlne\ i
gas <

requir

IEC 6

IEC 60060-1:49892010, High-voltage test techniques — Part 1. General definitions an
bments
230:49662018, Impulse tests on cables and their accessories

IEC 60230:2018/AMD1:2021

IEC 60270:2000, High-voltage test techniques — Partial discharge measurements

IEC 6

270:2000/AMD1:2015

d test

terials

81 1-401 :2012, Electric and optical fibre cables — Test methods for non-metallic ma

IEC 60811 -401:2012/AMD1 2017

IEC 60885-2:19871, Electrical test methods for electric cables — Part 2: partial discharge tests

1 withdrawn.
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IEC 61238-1-3:2018, Compression and mechanical connectors for power cables — Part 1-3:
Test methods and requirements for compression and mechanical connectors for power cables
for rated voltages above 1 kV (U,, = 1,2 kV) up to 30 kV (U,, = 36 kV) tested on non-insulated

conductors

IEC 60949:1988, Calculation of thermally permissible short-circuit currents, taking into account
non-adiabatic heating effects
IEC 60949:1988/AMD1:2008

3 Teérms and definitions
No terms and definitions are listed in this document.

ISO apd IEC maintain terminology databases for use in standardization at the following
addregses:

e |EC Electropedia: available at https://www.electropedia.org/,

e ISP Online browsing platform: available at https://www.is@.0rg/obp
4 Test installations and conditions

4.1 |The test methods described in this documentrare intended to be used for type tesis.

4.2 |The test arrangements and the number‘of test samples are given in the relevant stahdard.

4.3 |The test conditions are specified.in Clause 5 to Clause 21. When they are not, they shall
be as pecified in the relevant standards.

4.4 |The testing parameters-and the requirements are given in the relevant standard, ynless
otherwise stated.

4.5 |For transition joints (either extruded insulation to extruded insulation or exjruded
insulation to paper insulation), the testing parameters (voltage and conductor temperatuife) are
those |of the lowersrated cable.

4.6 |The tests—shall can be started—net-less—than—24-h immediately after installatjon of
acces$ories)on the cable test loops, unless otherwise specified by the manufacturer. Thie time
intervalhbetween installation of the accessories and the start of the tests shall be recorEed in
the testreport.

4.7 Cable screens, and armour if any, shall be bonded and earthed at one end only to prevent
circulating currents.

4.8 All parts of an accessory which are normally earthed shall be connected to the cable
screen. Any supporting metalwork shall also be earthed.

4.9 The ambient temperature shall be (20 + 15) °C.
4.10 Tap water shall be used for all tests in water.

4.11 Tests on belted cables:
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When conducting AC voltage tests and heating cycle voltage tests, a three-phase test voltage
and current system shall be used.

When conducting DC voltage tests and the impulse tests, the test voltage shall be applied to
one cable conductor and the other two cable conductors and the screen shall be earthed. All

cable

conductors shall be tested separately.

5 AC voltage tests

5.1
5.1.1

The s
acces

5.1.2

Dry test for all accessories

Installation

sories shall be clean and dry before applying the test voltage.

Method

The tgst shall be made at ambient temperature, and the procedure foryvoltage applicatio

be as

5.2

5.2.1

specified in IEC 60060-1:2010, Clause 6, unless otherwise spécified.

Wet test for outdoor terminations

Installation

The te¢rminations shall be erected in a vertical pesition, unless they are to be spec

install

bd in another orientation, with the relative\spacing as under service condition

according to the manufacturer's instructions.

5.2.2

Method

The wlet test method is as described in IEC 60060-1:2010, 4.4, and shall be carried

pt(s) of accessories shall be erected with all associated metalwork and fittings.

The

h shall

fically
s and

out at

water

ambiept temperature, unless otherwise specified.

5.3 |Test in water for stop(ends

5.3.1 Installation

The stop ends shall be installed in a water tank of such dimensions as to have a height of

of 1,0 +8’1 m over:their top surface, unless otherwise specified. The water shall be at ambient
tempefrature.

5.3.2 Method

The procedure for voltage application shall be as specified in IEC 60060-1:2010, 6.2, unless
otherwise specified.

After the AC voltage withstand, the insulation resistance shall be measured between the screen
and water. The DC test voltage shall be in the range of 100 V to 1 000 V and shall be applied
for a sufficient time to reach reasonably steady measurement, but in any case, not less than

1 min

and not more than 5 min.

6 DC voltage tests

6.1

Installation

The set(s) of accessories shall be erected with all associated metalwork and fittings. The
accessories shall be clean and dry before applying the test voltage.



https://iecnorm.com/api/?name=49b1d38b1ec0091ed7338e069f1df4cd

6.2

-10 - IEC 61442:2023 RLV © IEC 2023

Method

A voltage of negative polarity shall be applied to the cable conductor.

The test shall be made at ambient temperature and the procedure for voltage application shall
be as specified in IEC 60060-1:2010, Clause 5.

7 Impulse voltage tests

71 Installation

For prgparation of the test installation, involving metal enclosures and terminal boxes, ref¢erence
shall he made to the relevant standard.

bethoqes oo o s sotesnoneron Love o B R L

The tH

betwe
enclos
two ph

7.2

unlesq

7.3
The in

ree phases of the three-core accessories can be tested together, unless the dpaces

en each phase are specified. In this case (such as three single~core terminationg
ure), each phase of the three-core accessories shall be tested at a time, with thd
ases earthed.

Method

IEC 60230:2018, Clause 5, Clause 6, €lause 7, Clause 9 and Clause 1
230:2018/AMD1:2021, Clause 10, and shal be carried out at ambient tempe
otherwise specified.

The tgst shall be conducted according to the procedure given intEC-60230{(Clause
IEC 61

Test at elevated temperature

stallation and the measurement)of temperature are given in Clause 9.

The cable conductor shall be heated and stabilized for at least 2 h at a temperature of

- 51
ex

- 0}
ing

beforg

( to 10 K above the_ maximum cable conductor temperature in normal operati
ruded insulation,cables,

( to 5 K above 'the maximum cable conductor temperature in normal operation for
ulated cables,

and during the impulse test.

in an
other

) and
ature,

bn for

paper

8 Partial discharge test

8.1

General

This test is only required for accessories for extruded insulation single-core cables and three-
core cables with individually semi-conducting screened cores. It is not required for accessories

incorp

orating paper insulated cables.
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8.2 Method

The test shall be conducted in accordance with IEC 60270:2000 and

IEC 60270:2000/AMD1:2015 and-+EC-60885-3 IEC 60885-2:19872 and shall be carried out at
ambient temperature, unless otherwise specified.

The partial discharge shall be measured at the test voltage given in the relevant standard after
maintaining the test object for 1 min at a pre-stressing voltage equal to the specified test voltage
increased by 0,25 U,.

8.3 Test at elevated temperature

The installation and the measurement of temperature are given in Clause 9.

The cable conductor shall be heated and stabilized for at least 2 h at a temperature of |5 K to
10 K gbove the maximum cable conductor temperature in normal operation, before and Hduring
the pdrtial discharge test.

9 Tests at elevated temperature

9.1 Installation and connection

The agcessories shall be erected, supported where necessary and provided with conngctions
to permit heating current to be circulated.

Wherg terminations or separable connectors are to\be tested, the connection between|either
lugs of bushings shall have an electrical cross-section equivalent to that of the cable conductor.

Wherg branch joints are to be tested, only_the main cable shall carry the heating current

Three core accessonesmay can be connected for erther srngle phase or three phase heating
curren A all-be
supenmpeseeken%heuheatmg%u#enfe When heated W|th srngle phase current a single{phase
voltage shall be superimposédj,on the heating current. Respectively when heated with [three-
phase|current a three-phase yvoltage shall be superimposed on the heating current. In thé¢ case
of a mlagnetic covering, a:three-phase heating current shall be applied.

Accespories for belted cables shall be subjected to three-phase voltage.

9.2 |Measurement of temperature

9.21 Cable conductor temperature

It is recommended that one of the methods described in Annex A is used to determine the actual
conductor temperature.

9.2.2 Thermocouple position

If method 2 of Annex A is used to determine the conductor temperature, two thermocouples
shall be attached to the cable sheath as shown in Figure 1 to Figure 6.

2 Withdrawn.
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Dimensions in metres
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Figure 1 — Terminations tested in air
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Figure 2 — Joints tested in air
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Dimensions in metres
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Figure 3 — Separable connectors tested in air
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Thermocouple
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Figure 4 — Joints tested under water
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Dimensions in metres
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nces mentioned to position therpa@Couples are minimum values.

'he height of the water is as‘indicated, unless otherwise specified.

Figure\5 — Separable connectors tested under water
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Dimensions in metres

C Thermocouple Thermocouple :)

+0,02

0,03 o

IEC

All distgnces mentioned to position thermocouples are minimum values.

Figure 6 — Outdoor terminations tested under water

10 Heating cycle voltage test

10.1 |[Installation and method

The afrangement for tests in air or water shall bg as given in Clause 9.
The measurement of temperature is also given in Clause 9.

Each heating cycle in air or water shall be of at least 8 h duration with at least 2 h at a steady

tempefrature:

— 5K to 10 K above the maximum cable conductor temperature in normal operation for ¢gables
wifh extruded insulation-eables;
— 0K to 5 K above the'ymaximum cable conductor temperature in normal operation for|paper
inqulated cables,

followed by at least 3 h of natural cooling to within 10 K of ambient temperature (see Figlre 7).
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Figure 7 — Heating cycle

10.2 |Test in air

The tdst assembly shall be subjected to the required.fiumber of heating cycles, energiged at
the voltage given in the relevant standard.

10.3 |Test in water

For hgat cycling in water, joints or separable connectors shall be installed in a vessel sg as to
have a height of water 1,00 +8'1 m above<the top surface of all accessories under test, tinless

otherwise specified. The water shalkbe at ambient temperature.

For agcessories used with non=longitudinally water-blocked cable designs, the heating fycles
voltage test under water shall"be performed with oversheath damage. Expose the corg¢(s) of
one pplymeric insulated.cable at the entry to the accessory by removing an annulus |of the
oversheath, together with any bedding or filling material, of at least 50 mm in length, at a point
which|will be within{the water and between 50 mm and 150 mm from the exterior pf the
accessgory.

The ekposure of the core(s) shall be made on the side with the shorter length betwegn the
oversheath cut and connectors.

NOTE The oversheath damage requirement does not apply to Tongitudinally water-blocked cable designs.

The test under water is not required for joints with a continuous metallic covering plumbed/ or
welded to the cable metallic sheath.

The test assembly shall be subjected to the required number of thermal cycles, energized at
the voltage given in the relevant standard.

After testing, the insulation resistance shall be measured between the conductor and metallic
screen/sheath and the screen to water. The insulation resistance shall be measured between
the screen and water only for cables without oversheath damage. The DC test voltage shall be
in the range of 100 V to 1 000 V and shall be applied for a sufficient time to reach reasonably
steady measurement, but in any case, not less than 1 min and not more than 5 min.
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10.4 Immersion test for outdoor terminations
10.4.1 Installation

Fwe All the terminations of a the test loop shall be immersed in water at ambient temperature

with a height of water 0,03 ‘0%

installed upside down in a water tank at ambient temperature, in such a way that the
terminations are fully immersed in water, including the end of the sealing element (see
Figure 6).

m above every part of the terminations. The test loop shall be

10.4.2 Method

The tgst loop shall be subjected to 10 cycles under the conditions given in 10.1. The“tegt loop
shall ot be energized.

11 Thermal short-circuit test (screen)

11.1 |Installation

The tgst loop shall consist of the cable with its accessorigs.

The sgreen connections at both ends of the test loop shall be disconnected from earth and
connefted to a short-circuit generator. Accessoriesequipped with external earthing dgvices
shall have these connections included in the shart:circuit test.

The tHermocouples to measure the screenstemperature should be installed at minimum|0,5 m
from the termination as shown in Figure }/Figure 2 and Figure 3.

11.2 |Method

The current (I5.) and duration((#)-for the test shall be agreed between the manufacturer ahd the

customer, taking into acceunt the actual short-circuit conditions of the network and the| cable
design. The duration (¢)dhd current (/) of the short-circuit shall be (1 + 0,5) s up to a maximum

current of 25 kA, if gof~0therwise specified. If the required short-circuit current exceeds this
value p longer durdtion < 5 s with a current between 25 kA and 45 kA shall be used.

The installation.and the measurement of the conductor temperature are given in Clause 9.

The carble conductor shall be heated and stabilized for at least 2 h at a temperature of

— 5 Kto 10 K above the maximum cable conductor temperature in normal operation for cables
with extruded insulation-cables;

— 0K to 5K above the maximum cable conductor temperature in normal operation for paper
insulated cables,

before carrying out the short-circuit test.

Before and after the short-circuits, the temperature of the screen shall be measured using
thermocouples or any other suitable means. Measurement of the screen temperature is not
necessary, if the time between the two stresses is longer than 1 h while continuing to apply
heating current in the cable conductor.

Two short-circuits, corresponding to the current and time requirements agreed, shall then be
applied to the screen. The achieved Joule integral (/2¢) shall be within 0 % and +10 % of the
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calculated integral value. Between the two short-circuits, the cable screen shall be allowed to
cool to a temperature less than 10 K above its temperature prior to the first short-circuit.

If the current is not constant during the short-circuit, it is recommended to determine the RMS
value of the short-circuit current using IEC 61238-1-3:2018, Annex E.

12 Thermal short-circuit test (conductor)

12.1 Installation

The testloop shall consist of the cable with ifs accessories

Threetcore accessories shall be tested with one end of the cable loop connected to the
circuit|generator and the other to a short-circuiting bar as described in the relevant sta

short-
hdard.

Alterngtively, the three cores may be connected in series and tested as single-core accesgories.
12.2 |Method
The short-circuit method shall follow IEC 61238-1-3:2018, 6.4.1 apnd™6.4.2 with the following
adjustment:
— Thie tests shall be carried out on the test loop at ambientd¢emperature.
— Two short-circuits shall be applied using either alternating current or direct current-t¢-raise

th¢ conductor-temperature-to-the-maximum-permissible-short-circuit temperature pf-the
Betwelen the two short-circuits, the test loop shall'be allowed to cool to a temperature lesis than
10 K above its temperature prior to the first.stiert-circuit (8,). An alternative method to| avoid
having to measure the conductor temperatuxe prior to the second short-circuit is to ensufe that
the te$t sample has cooled for > 3 h. If a@ooling duration of > 3 h is applied, the I?¢ of the first
short-gircuit applies also for the second-short-circuit.
The maximum permissible short-circuit temperature of the cable conductor is giyen in
1EC64986 IEC 60949:1988 afidMEC 60949:1988/AMD1:2008.
The fallowing formulae from-+EC-60986 I[EC 60949:1988 and IEC 60949:1988/AMD1:2008 shall
be used:

- Osc +228
For aliminiuni.conductors:  /2r=2,19 x 104 x §2x In | —>————
6, + 228
F duct Pi= 511 x 104 x $2x In | L3 T 290D
or copper conductors: = 5, n|————
PP 6 +234,5

where
1 is the RMS value of the short-circuit current (A);

~

N

is the duration (s);
is the conductor cross-sectional area (mm?2);

is the permissible short-circuit conductor temperature (°C);

is the conductor temperature at the start of the test (°C);

is the log,.
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If the current is not constant during the short-circuit, it is recommended to determine the RMS
value of the short-circuit current using-AnnexD-of lEC 6814238-4 IEC 61238-1-3:2018, Annex E.

13 Dynamic short-circuit test

13.1 General

This test is a three-phase test required for single-core cable accessories designed for initial
peak currents-targer higher than 80 kA and for three-core cable accessories designed for initial
peak currents-targer higher than 63 KA.

13.2 |Installation

The test loop shall consist of either three single-core cables or a three-core{cablg with
accessories.

One end of the test cable loop shall be connected to the short-circuit generator and thg other
to a short-circuiting bar, as described in the relevant standard.

For tefminations, separable connectors and joints, the cable and accessories clamping method
and the spacing between the accessories shall be as recomménded by the manufacturgr and
shall e recorded in the test report. In addition, single-core. cable joints shall be testegd in a
trefoil [configuration with oversheaths in contact, unless a Spaced trefoil is specified in|which
case the spacings shall be recorded.

13.3 |Method

The short-circuit current shall be applied for a,minimum of 10 ms to ensure that the initigl peak
current, as specified in the relevant standard,\is reached.

The whveform shall be recorded.

NOTE |[In practice, clearance times of thetorder of 60 ms-may can be expected. Exceeding this time-may cap cause
thermall problems with the cable or acegessory.

14 Humidity and salt fog tests

14.1 |Apparatus

A single- or three-phase AC voltage source is required. The maximum voltage drop at the high
voltagp side of-the source shall be less than 5 % at 250 mA leakage current during the test.

A humidity’test chamber shall be used, equipped with spray nozzles or other form of hunluidifier
capable of discharging atomized water at a rate of (0,4 £ 0,T) I/h/m° volume. Throughout the
test duration, the spray water conductivity shall be (70 £ 10) mS/m for humidity tests and
(1 600 £ 200) mS/m for salt fog tests. The chamber shall be designed such that no water drips
directly on the accessories during the test.

Guidance on the test chamber and on the spray equipment is given in Annex B.

14.2 Installation

The test accessories shall be installed in the humidity chamber with the accessories having the
same orientation and relative spacing as installed in service, and according to the
manufacturer's instructions.

Three unscreened separable connectors or three shrouded terminations shall be mounted in a
test terminal box and subjected to a three-phase voltage.
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The three-core terminations shall also be subjected to a three-phase voltage.

In the case of a compact installation of three single-core terminations, it is recommended to
carry out the test with a three-phase voltage.

The phase(s) of the transformer shall be protected with an automatic tripping device, connected
to the current measuring source, set to de-energize the circuit when a leakage current of
(1,0 £ 0,1) A RMS flows in the high-voltage circuit for a period between 50 ms and 250 ms.

14.3 Method

The h{imidity chamber during the tests shall be at ambient temperature.
The ddiration and the voltage of the tests are given in the relevant standard.

Up to |5 % of the testing duration shall be permitted in breaks. Cleaning ofthe accessofies or
any other form of similar interference shall not be permitted during the test.

The apcessories shall be photographed in colour in at least two ;opposite directions pefore
commegncement and after completion of the test. Photographs shall clearly show the conpdition
of the|leakage path.

The condition of the samples shall be noted at the end of/the’test.

The tgst results shall record the occurrence of any flashover, a description and photographs of
the condition of the accessories, particularly any tracking, erosion or mechanical damage. This
informlation shall be included in the test report.

15 Impact test at ambient temperature
The tgst shall be carried out on jointsy/transition-joints and branch-joints only.

Prior to impacting, the insulation'resistance shall be measured between the conductor ahd the
metalljc screen/sheath. The:DC test voltage shall be in the range of 100 V to 1 000 V and shall
be applied for a sufficient.fime to reach reasonably steady measurement, but in any cage, not
less than 1 min and not more than 5 min.

NOTEHIf more than*one joint is included in the loop, provision-sheuld shall be made for the
insulation resistance of each joint to be measured separately.

The jqint,shall be placed on a hard base, for example a concrete slab or floor, and polidly
supported”in a box filled with sand up to the horizontal centre line of the accessory (see
Figure 8).

A wedge shaped steel block of (4,00 + 0,05) kg having a (90 £ 1)° angle with a (2 £ 0,4) mm
radius impacting edge shall be dropped freely from a height of (1,0 + 0,01) m onto the joint so
that the impacting edge is horizontal and at right angles to the axis of the joint. There shall be
one impact at each end of the joint and one impact at a position over the conductor connectors.
The impact at the end of the joint shall be at the oversheath cut in the case of an extruded
insulation cable and at the metallic sheath cut in the case of a metallic sheathed cable.

After the impact test, the joint shall be immersed in water at ambient temperature with a height
of water 1,00 +8’1 m over the top surface of the joint for a minimum of 3 h. The insulation

resistance shall then again be measured as specified above between the conductor and the
metallic screen/sheath and between the metallic screen/sheath (if insulated) and the water.
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Details of visible effects and position of the impacts on the joint shall be recorded by
photographs in the test report.

Dimensions in millimetres
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Figure 8 — Typical'impact test apparatus for joints

16 Sc¢reen resistance measurement

16.1 |General

The plirpose of this test is to ensure that if a separable connector is touched by hand when it
is in service, no electrical shock is experienced.

This test shall-be carried out on separable connectors without a metallic housing or with a
removijable metallic housing. The metallic housing shall be removed prior to the test.

This test is not required for separable connectors which can only be used in service with the
metallic housing in position.

16.2 Installation

The test shall be carried out on a separable connector which does not-need require to be
installed on either a cable or a mating bushing. Silver painted or wraparound electrodes shall
be installed at each end of the separable connector.

16.3 Method

The screen resistance of the separable connector shall be measured at ambient temperature
between the two electrodes. The power dissipation of the test circuit shall not exceed 100 mW.
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The sample shall then be subjected to thermal ageing in an air oven at (120 = 2) °C for 168 h

under

the conditions described in-84of lEC 60844-4-2 |[EC 60811-401:2012.

The separable connector screen resistance at ambient temperature shall be measured again
as above.

17 Screen leakage current measurement

171

The p

General

Irpose of this test is to ensure that if a innamhlp connector is touched hy hand \

hen it

is in service, no electrical shock is experienced.

This test is required for separable connectors without a metallic housing or with.a*rem

metall

This t
metall

17.2

A sep
bushir

17.3

The t¢g

A met]

separable connector as far as possible fram the earthing points:

— in
foi
sC

- in
sh
sC

In bot
2 000

The |4

¢ housing. The metallic housing shall be removed prior to the test.

bst is not required for separable connectors which can only be used-in service w
¢ housing in position.

bl foil of 50 mm x 50 mm, shall be fixed without any air gap to the outer screen

he case of separable connecters with an earthed metal flange (see Figure 9 a)), the
shall be placed mid-way between the metal flange and the earth bond of the
een;

bl be placed at thetend of the separable connector opposite to the earth bond of the
een.

h cases, theimetal foil shall be earthed through a milliammeter and a resista
QQ, as shown in Figure 9.

akage current shall be measured with an AC test voltage of U, applied betwe

pvable

th the

Installation

prable connector shall be installed on a length of cable and connected to its fnating
g.

Method

st shall be carried out at ambient temperature.

of the
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he case of separable‘connectors without a metal flange (see Figure 9 b)), the metal foil
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Figure 9 — Test arrangement for the screen leakage current measurement

creen fault current initiation test

General
irpose of this test is:
he case of a solidly earthed system or resistancé earthed system, in which the firs

It is cleared,

Hemonstrate the ability of the separable connector screen to initiate a fault to earth
duces sufficient current to operate the<gircuit protection, should its insulation fail;

d!
demonstrate the ability of the<separable connector screen to initiate and sustain
rrent to earth, should its insulation fail.

st is applicable only to'screened separable connectors and shall be carried out w
ctors installed as in‘service.

st is required for separable connectors without a metallic housing or with a rem
¢ housing. The metallic housing shall be removed prior to the test.

bst isnatTequired for separable connectors which can only be used in service w
¢ hausing in position.

earth

which

the case of an unearthed or impedance earthed system, in which the first earth fault is

h fault

th the

pvable

th the

18.2

Installation

A separable connector shall be assembled on a cable in accordance with the manufacturer's
instructions. All parts of the separable connector which are normally earthed shall be connected

to the

cable screen, including the bushing screen.

For testing separable connectors used in solidly earthed systems, the faulting rod shall be of
erosion resistant metal, approximately (10 £ 0,5) mm in diameter and threaded at one end to
engage the accessory metal connector through a drilled hole. The rod shall be in contact with
the inner and outer screens and shall not protrude beyond the outer screen surface, as shown
in Figure 10.
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For separable connectors used in unearthed systems or impedance earthed systems, the
faulting rod shall be replaced by a copper wire of approximately 0,2 mm in diameter. The wire
shall be in contact with the inner and outer screens and shall not protrude beyond the outer
screen surface, as shown in Figure 10.

18.3 Method
18.3.1 Solidly earthed system

The test shall be carried out at ambient temperature.

The ci
the te
subjedted to two tests that cause initiation of a fault current arc to earth, each opetation having
a minimum current flow duration of 0,2 s. Between the two tests, the test sample shall be
allowdd to cool to a temperature less than 10 K above its temperature prior to.the'first tgst.

Faulting rod
or wire

~ulll!

Inner screen

Conrnector insulation

Outer screen

Earthing
connection

(typical)

System earth

IEC
Figure 40< Test arrangement for screen fault current initiation test

18.3.2 Unearthed or impedance earthed system

The tgstshall be carried out at ambient temperature.

The circuit shall be adjusted to impose the separable connector phase-to-earth voltage U, on
the test specimen and a short-circuit current of at least 10 A RMS.

The current for the short-circuit test shall be agreed upon between the manufacturer and the
customer, taking into account the actual short-circuit conditions of the network.

The test voltage and current shall be recorded continuously during the entire period. The
sequence of the test shall be as follows:

a) voltage switched on for 1 s;

b) voltage switched off for 2 min;

c) voltage switched on for 2 min;

d) voltage switched off for 2 min;
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e) voltage switched on for 1 min;

f) voltage switched off.

19 O

19.1

perating force test

General

This test is only required for screened separable connectors equipped with a sliding contact.

19.2

Installation

A sep
and cq

19.3

The s
test s

the ax

A forc

open and close the separable connector/ and bushing interface shall be measured.

20 O

20.1

20.2

perating eye test
General
This test is only required for screened separable connectors equipped with a sliding con
Installation
arable connector shall- be assembled on a cable loop in accordance wi

A sej
manu
by th
interfg

20.3

The tg

brable connector shall be assembled in accordance with the manufacturer's instru
nnected to its mating bushing, using the lubricant supplied by the manufacturer.

Method

bparable connector assembly shall be conditioned at (-20 £ 2) °C for.at least 12

s of the separable connector and mating bushing interface,

b shall be gradually applied to the separable connectorcin\the axial direction. The fq

cturer's instructions and‘connected to its mating bushing, using the lubricant s
manufacturer. The separable connector shall be mechanically clamped alon
ce.

Method

st shall be‘carried out at ambient temperature.

A ten

of the|bushing axis up to the specified force and maintained for the specified time as gi

ileforce shall be gradually applied to the operating eye with a suitable tool in the di

hall be carried out within 5 min after removal from the conditiohing chamber.
separable connector shall be clamped by means of a suitable tool which"allows operation|

ctions

n. The
The
along

rce to

act.

h the
pplied
g the

ection

ven in

the rel

evant standard.

A rotational torque shall then be gradually applied, up to the specified value given in the relevant
standard, using a suitable tool first in a clockwise direction and then in an anticlockwise

directi

on.

21 Capacitive test point performance

21.1

General

This test is only required for screened separable connectors with a capacitive divider.
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21.2 Installation

A separable connector shall be installed on a cable and the outer screen earthed in accordance
with the manufacturer's instructions. It is not necessary for the separable connector to be
connected to its mating bushing. It is recommended that the length of cable used be as short
as possible.

21.3 Test method

Since the capacitances to be measured are very small, the use of a differential bridge is
recommended in order to eliminate the influence of stray capacitances.

The fdllowing capacitances shall be measured at ambient temperature:

— Cy4: capacitance between the test point and the cable conductor;

Cid: capacitance between the test point and the earth.
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Annex A
(informative)

Determination of the cable conductor temperature

A.1  Purpose

For some of the accessory tests, it is necessary to raise the cable conductor to a

temperature, typically 5 K to 10 K above the maximum temperature in normal operation,

given
while

the cable is energized, either at power frequency or under impulse conditions. It is therefore

not possible to have access to the conductor to enable the direct measurement of tempe

In addition, the conductor temperature should be maintained within a restricted range
whereps the ambient temperature may vary over a wider range.

Thus, |it is necessary to carry out a preliminary calibration on the test cable to determi

ature.

(5 K),

he the

actuallconductor temperature during the accessory tests, allowing for the’permitted variaftion in

ambiept temperature.

Guidapce is given hereafter on commonly used methods.

A.2 |Calibration of the test cable conductor temperature

A.2.1 General

The plirpose of the calibration is to determine th& conductor temperature by direct measur
for a diven current, within the temperature range required for the test.

The cable used for calibration should be,identical to that to be used for the accessory te

A.2.2 Installation of cable and-thermocouples

The calibration should be performed on a minimum cable length of 2 m, the thermoc
being jinstalled at 0,5 m from the cable ends, as shown in Figure A.1.

At eagh place, two, thermocouples should be attached: one on the conductor (a), and g
the external surface(b), as shown in Figure A.2.

NOTE |The thermocouples (b) on the external surface are only necessary if the method in A.3.3 is used.

ement

buples

ne on

It is re

commended that the thermocouples are attached to the conductor by mechanical
since i i j i

If the actual test loop includes several individual cable lengths installed close to each

other,

these lengths will be subjected to thermal proximity effect. The calibration should therefore be
carried out taking account of the actual test arrangement, measurements being performed on

the hottest cable length (usually the middle length).
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Dimensions in metres

Detail see Figure A.2

y ’ K} Thermocouple Thermocouple ) Y

k CdUIE IENguUT 100p . 2T TITITT: J

0,5
0,5

IEC

Figure A.1 — Reference cable

Dimensions in millimetres

1 layer copper tap,
N + 2 half lapped layers
adhesive tape

(b)
P Y

22
21

Conductor

(a@)and (b) =1 mm
thermocouples

NEVA

IEC

NOTE |Optionally the thermocouple can be welded to the copper tape at (b).

Figure A.2 — Arrangement of the thermocouples

A.2.3 Method

The c%ibration Sshould be carried out in a draught free situation at a temperature betweeh 5 °C
and 3% °C(

Temperature recorders should be used to measure the conductor, sheath and ambient
temperatures.

The cable should be heated until the conductor temperatures a4 and a,, indicated by thermo-

couples (a) at positions 1 and 2 of Figure A.1, have stabilized and reached the temperatures
given below:

— between 5 K and 10 K above the maximum conductor temperature of the cable in normal
operation, as given in the relevant standard for extruded insulation cables;

— between 0 K and 5 K above the maximum conductor temperature of the cable in normal
operation, as given in the relevant standard for paper insulated cables.

It is considered that stabilization has been reached if the conductor temperatures, a4 and a5,
do not show any variation larger than 2 K within a 2 h period.
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When stabilization has been reached, the following should be noted:

_ (a1*ay)
— conductor temperature — ggpg. = ———=
2
_ (by+by)
——sheath-temperature——Fshoath.c-
2
——ambienttemperature——Fmp o
—hootaseumon————— /.
p (a1 +ap)
- cgnd 2 7
p (by +by) .
- sheath.c ~ 2 ’
= Oapb.cs
L
where
Ocond is the temperature of the conductor;
Osheath.c 1S the external temperature of the sheath during calibration;
Oamb.c is the ambient temperature during calibratiory
. is the current during calibration.

A.3 |Heating for accessory test

A.3.1 General
Ryg is the resistance per unit length of conductor at 20 °C (see IEC 60228);

asp is the temperature coefficient of resistance at 20 °C (see IEC 60228);

T is the thermal resistance between the conductor and the surrounding medium (indluding
T,, the thermal resistance of air);

T is the thermal_tesistance between the conductor and the external surface of|cable
(excluding T4 ,\the thermal resistance of air).

NOTE Aceording to the IEC 60287 series calculation methodology: 7° = T, + nT, + nT,

where

m="1 for single-core cables;

n = 3 for three-core cables;

T=T"+nT,.
Oambt I8 the ambient temperature during the accessory test;
Osheath.t 18 the temperature of the external surface during the accessory test;
Tiest is the current during the accessory test.
A.3.2 Method 1: Test based on measurement of ambient temperature
Assuming that dielectric, metallic sheath and armour losses are negligible:

— during the cable calibration:
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Hcond - Hamb.c = R20 x Izcal [1+ a70 (Hcond - 20)IT

— during the accessory test:

Ocond — Pamb.t = Rop * Iztest [1 + ao0 (Ggong — 20)IT

(it is alssumed that 7, and particularly 7, have not changed).

Combining Equations (A.1) and (A.2) gives:

Hcond ~ eamb.t

1 =]
test cal Hcond - eamb.c

A.3.3 Method 2: Test based on measurement of the external surface temperatur

— dufing the cable calibration:

o,

cond — Osheath.c = Rog ¥ ]anl [1+ agg (Ggong — 20)I7°

— dufing the accessory test:

6,

cond —

Osneath.t = Rog ¥ Iztest [1+ azg (Geong — 20)17°

Combining Equations;(A.4) and (A.5) gives:

econd - esheath.c

econd - esheath t
]test = Ical \/

w

(A1)

(A.2)

(A.3)

(A.6)

It should be noted that Equation (A.4) allows the determination of the internal thermal resistance

T’ of the cable from readings of temperature and current.

Equation (A.5) can be written in the form:

Osneath.t + (1-20 aip0) Rog test T
1-agg Ry IPtest T’

HCOI’l

(A.7)
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It is therefore possible to transpose Formula (A.7) in the form of a chart, as shown in Figure A.3,
giving 6.onq from Gpeatn + readings, for various values of the heating current Iio¢ 4, fiest 2, €tC.

The use of such a chart is advisable if the test is not automatically controlled.

A

ocond

Itest1 Itest2 Itest3 Itest4

A.3.4

In this
curren
to the

The t¢g

— thd

— it

thr
— for
The th

given
of the

NOTE

»
-

9sheath.t
IEC

Figure A.3 — Current/ and temperatures curves

Method 3: Test using a control cable

method, a control cable identical to the cable used for the test is heated with the
t as the test loop. This cable is not energized and therefore thermocouples can bg
conductor as recommended in A.2.2%above.

st arrangement should be suchthat

control cable-should-carryf carries the same current as the test loop at any time,

thould-be is installed in-such a way that mutual heating effects are taken into a
oughout the test,

the test in watef,_the control cable remains in air in a draught free situation.
ermocouples should be mounted on the external surface of the test loop at the po

n Figure Act, in the same way as the thermocouples are mounted on or under the s
controheable.

The temperatures measured with the thermocouples on the oversheath of the energized test loop an

control

same
fitted

ccount

Bitions
Lrface

d of the

cable _are used ta check whether the aversheath of hoth test Ir\r\'n: has the same temperature

The temperature measured with the thermocouple fitted to the conductor of the control loop
may be considered as representative for the conductor temperature of the energized test loop.

All thermocouples should be connected to a temperature recorder to enable temperature
monitoring. The heating current of each test loop should be recorded to prove that the two
currents are of the same value throughout the duration of the test. The difference between the

heatin

g currents should be kept within £1 %.

The heating current is adjusted so that the conductor temperature is kept within the specified

limits.
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Annex B
(informative)

Details of the test chamber and spray equipment
for humidity and salt fog tests

Test chamber

The dimensions of the test chamber should be adequate to contain the number of accessories

being

tested simultaneously, having due regard to the size of the accessory, the test v

Iltage,

safety|clearances and stray electric fields, and the ratio of chamber volume to number of| spray

produ

It sho

may bl used. All high voltage bushings and support insulators should be mounted on e
rts to ensure that an electric field does not exist along the surfacefof-the chamber. The
chamber should incorporate observation ports.

suppo

When

betwe

designed with a long creepage length and deep undercuts.in‘the skirt design to resist flas

A drai

Cing nozzles.

ild be constructed from corrosion resistant, waterproof materials. Temporary stru

bn adjacent phases. The length of the bushings within the test chamber sho

h should be provided to conduct water out and away from the test chamber. The ch

ctures
Arthed

the voltage supply (three-phase or single-phase, as appropriate) is introduced irjto the
chamber through suitable bushings, such bushings should be well' spaced to avoid inte

action
Id be
hover.

amber

should be so designed so as to prevent corrosion products or other contamination from difipping
on thelaccessories during the test. The test chamber may be ventilated to prevent a build-up of

pressyre inside, but any such ventilation should“not allow a significant amount of vapour
to escppe to the atmosphere.

For th

solutign into the atomizing sprays.

B.2

Humidity and salt fog tests may be conducted using the air nozzle spraying system des
in [IEQ 60507. The equipment should be designed to run continuously for the duration

test.

The n

directl
accesEories by the action of fog/ and air currents. At least 80 % of the water ejected
nozzl f i Tamey .

e humidity and salt fog tests, means should be provided for measuring the rate of

Spray equipment for’humidity and salt fog tests

bzzles 'should be set to blow fog into the test chamber. The fog should not be

or fog

low of

cribed
of the

blown

on the accessories but should fill the test chamber and circulate freely among the

by the

Alternatively, proprietary equipment is available for atomizing water and salt solution, which
may can be more convenient for the manufacturer conducting the tests. Use of such equipment
should not be discouraged, but it is a pre-requisite that the manufacturer produces information
showing that his equipment has the capacity to fill the test chamber adequately with the correct
size of atomized water droplets.
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B.3 High voltage transformers

For three-phase testing, a three-phase or three single-phase transformers should be used to
energize the accessories under test. Single-phase transformers should be star-connected with
the neutral point earthed. The voltage in the test circuit should remain stable and practically
unaffected by varying leakage currents. The output voltage may be controlled by varying the
low voltage supply to the transformers, and it should be possible to measure or calibrate the
output voltage.
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The

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TEST METHODS FOR ACCESSORIES
FOR POWER CABLES WITH RATED VOLTAGES
FROM 6 kV (U, = 7,2 kV) UP TO 30 kV (U, = 36 kV)

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comprising

all national electrotechnical committees (IEC National Committees). The object of IEC is to promotetinterpational
co-qperation on all questions concerning standardization in the electrical and electronic fields. T@-this ¢nd and

ina
Pub

dition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
icly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”]. Their

pregaration is entrusted to technical committees; any IEC National Committee interested in the subject dgqalt with

withl the IEC also participate in this preparation. IEC collaborates closely with the Interpational Organiz

Sta

The
con
inte

IEC

tion for
ions.

may| participate in this preparatory work. International, governmental and non-governmental organizationsiliaising

dardization (ISO) in accordance with conditions determined by agreement betweén the two organiz

formal decisions or agreements of IEC on technical matters express, as néafly as possible, an interpational
Eensus of opinion on the relevant subjects since each technical committee has representation from all
ested IEC National Committees.

Publications have the form of recommendations for internationalk use and are accepted by IEC National

Conpmittees in that sense. While all reasonable efforts are made, to énsure that the technical contentl of IEC

Pub)
mis

ications is accurate, IEC cannot be held responsible for_the way in which they are used or for any
nterpretation by any end user.

In grder to promote international uniformity, IEC National Committees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in their national’and regional publications. Any divergence Hetween

any

IEC
ass

ser\lices carried out by independent certification-bodies.

All ysers should ensure that they have the latest edition of this publication.

No

IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

itself does not provide any attestation of confarmiity. Independent certification bodies provide cofformity
bssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible [for any

iability shall attach to IEC or its directors, employees, servants or agents including individual expgrts and

members of its technical committees‘and IEC National Committees for any personal injury, property damage or
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg¢s) and

exp
Pub)

bnses arising out of the pdblieation, use of, or reliance upon, this IEC Publication or any other IEC
ications.

Attention is drawn to the Narmative references cited in this publication. Use of the referenced publications is

indi

pensable for the cofrect application of this publication.

Attention is drawn to the/possibility that some of the elements of this IEC Publication may be the subject of patent

righ

IEC 6
Intern

This t
constitutes a technical revision.

s. IEC shall net.be held responsible for identifying any or all such patent rights.

442 has)been prepared by IEC technical committee 20: Electric cables. It|is an
btionakStandard.

wea eodition o~n
o CoTaroTT—Cat

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

edition:

a) 4.6 — the option to start tests immediately has been included;

b) 4.11 — methods for testing on belted cables have been included;

c) 5.3.2 and 10.3 — details of insulation resistance testing has been added;

d) 8.2 — pre-stress with slightly increased test voltage before applying the partial discharge
test has been included;

e) 11.2 — testing of accessories with external earthing devices has been included,;

11

.2 — short-circuit duration and maximum kA levels have been added;
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g) 11.2 — temperature measurement is not required if the time between short-circuits > 1 h.

The te

xt of this International Standard is based on the following documents:
Draft Report on voting
20/2108/FDIS 20/2132/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the ab

The Igng

This d
accorgq
at ww
descri

ove table.

ocument was drafted in accordance with ISO/IEC Directives, Part 2, and develo

Ww.iec.ch/members_experts/refdocs. The main document types developed by IE
bed in greater detail at www.iec.ch/publications.

bed in

ance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available

C are

The committee has decided that the contents of this document will remain unchanged until the

stabilify date indicated on the IEC website under webstore.iec.ch\in the data related
speciflc document. At this date, the document will be

e re¢onfirmed,

e wifhdrawn,

e replaced by a revised edition, or

e anj

ended.

to the
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TEST METHODS FOR ACCESSORIES
FOR POWER CABLES WITH RATED VOLTAGES
FROM 6 kV (U, = 7,2 kV) UP TO 30 kV (U, = 36 kV)

1 Scope

This document specifies the test methods applicable for type testing accessories for

document apply to accessories for extruded and paper insulated cables accerd

IEC 6(0502-2 and IEC 60055-1 respectively.

2 Noprmative references

The following documents are referred to in the text in such a way that some or all of their ¢

const

ifjutes requirements of this document. For dated references, only the edition cited a

For undated references, the latest edition of the referenced document (includin

amen

dments) applies.

IEC 60060-1:2010, High-voltage test techniques — Part™~1: General definitions an
requirements

IEC 60230:2018, Impulse tests on cables and theiraccessories
IEC 60230:2018/AMD1:2021

IEC 60270:2000, High-voltage test techniques — Partial discharge measurements
IEC 60270:2000/AMD1:2015

IEC 60811-401:2012, Electric and_ optical fibre cables — Test methods for non-metallic ma
— Part|401: Miscellaneous tests £ Thermal ageing methods — Ageing in an air oven
IEC 60811-401:2012/AMD1:2017

IEC 6

(0885-2:1987", Elecirical test methods for electric cables — Part 2: partial discharge

IEC 61238-1-3:204.8;"Compression and mechanical connectors for power cables — Pa
Test methods and-requirements for compression and mechanical connectors for power

for ra

fed voltages above 1 kV (U, = 1,2 kV) up to 30 kV (U,, = 36 kV) tested on non-ins|

condugtors

IEC 6

power
pcified
ing to

bntent
bplies.
J any

i test

terials

tests

rt 1-3:
cables
ulated

949:1988, Calculation of thermally permissible short-circuit currents, taking into account
non-adiabatic heating effects
IEC 60949:1988/AMD1:2008

1 withdrawn.


https://iecnorm.com/api/?name=49b1d38b1ec0091ed7338e069f1df4cd

-8 - IEC 61442:2023 © IEC 2023

3 Terms and definitions
No terms and definitions are listed in this document.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

4 Testinstallatiens—and-conditions

4.1 The test methods described in this document are intended to be used for type-tests.
4.2 |The test arrangements and the number of test samples are given in the-felevant stapdard.

4.3 |The test conditions are specified in Clause 5 to Clause 21. When, they are not, they shall
be as pecified in the relevant standards.

4.4 |The testing parameters and the requirements are given_in the relevant standard, linless
otherwise stated.

4.5 |For transition joints (either extruded insulation\yto extruded insulation or exjruded
insulation to paper insulation), the testing parameters.(voltage and conductor temperatute) are
those jof the lower rated cable.

4.6 |The tests can be started immediately after installation of accessories on the cabje test
loops,|unless otherwise specified by the manufacturer. The time interval between installation of
the accessories and the start of the tests(ghall be recorded in the test report.

4.7 |Cable screens, and armour if any, shall be bonded and earthed at one end only to pfevent
circulgting currents.

4.8 |All parts of an accessory which are normally earthed shall be connected to the|cable
screen. Any supporting metalwork shall also be earthed.

4.9 |The ambient\temperature shall be (20 £ 15) °C.
4.10 |[Tap water shall be used for all tests in water.

4.11 |Tests on belted cables:

When conducting AC voltage tests and heating cycle voltage tests, a three-phase test voltage
and current system shall be used.

When conducting DC voltage tests and the impulse tests, the test voltage shall be applied to
one cable conductor and the other two cable conductors and the screen shall be earthed. All
cable conductors shall be tested separately.
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5 AC voltage tests

5.1 Dry test for all accessories
511 Installation

The set(s) of accessories shall be erected with all associated metalwork and fittings. The
accessories shall be clean and dry before applying the test voltage.

5.1.2 Method

The test.shall he made at ambient h:\mpprq’rllrp, and the Ir'\rnm:r‘lllrt: for \/nlfngn alnlnlir*nfin shall

be as ppecified in IEC 60060-1:2010, Clause 6, unless otherwise specified.

5.2 [Wet test for outdoor terminations
5.2.1 Installation

The t¢rminations shall be erected in a vertical position, unless they \aré to be specifically
installed in another orientation, with the relative spacing as under 'Service conditions and
according to the manufacturer's instructions.

5.2.2 Method

The wet test method is as described in IEC 60060-1:2040, 4.4, and shall be carried jout at
ambiept temperature, unless otherwise specified.

5.3 |Test in water for stop ends
5.3.1 Installation

The stop ends shall be installed in a water’tank of such dimensions as to have a height off water
of 1,0 +8’1 m over their top surface,unless otherwise specified. The water shall be at afbient

tempefrature.

5.3.2 Method

The pfocedure for voltage application shall be as specified in IEC 60060-1:2010, 6.2, unless
otherwise specified.

After the AC vpltage withstand, the insulation resistance shall be measured between the gcreen
and wpter. The-DC test voltage shall be in the range of 100 V to 1 000 V and shall be gpplied
for a guffiCient time to reach reasonably steady measurement, but in any case, not lesp than
1 min pad,not more than 5 min.

6 DC voltage tests

6.1 Installation

The set(s) of accessories shall be erected with all associated metalwork and fittings. The
accessories shall be clean and dry before applying the test voltage.

6.2 Method

A voltage of negative polarity shall be applied to the cable conductor.

The test shall be made at ambient temperature and the procedure for voltage application shall
be as specified in IEC 60060-1:2010, Clause 5.
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7 Impulse voltage tests

71 Installation

For preparation of the test installation, involving metal enclosures and terminal boxes, reference
shall be made to the relevant standard.

The three phases of the three-core accessories can be tested together, unless the spaces
between each phase are specified. In this case (such as three single-core terminations in an
enclosure), each phase of the three-core accessories shall be tested at a time, with the other
two phases earthed.

7.2 Method

The tgst shall be conducted according to the procedure given in IEC 60230:20418, Clause 5,
Claus¢ 6, Clause 7, Clause 9 and Clause 10 and IEC 60230:2018/AMD1:2024, Clause 1P, and
shall e carried out at ambient temperature, unless otherwise specified.

7.3 |Test at elevated temperature

The installation and the measurement of temperature are given inClause 9.

The cable conductor shall be heated and stabilized for at least 2 h at a temperature of

— 5K to 10 K above the maximum cable conductof temperature in normal operatipn for
exjruded insulation cables,

— 0 K to 5 K above the maximum cable conductarytemperature in normal operation for|paper
inqulated cables,

beforg and during the impulse test.

8 Partial discharge test

8.1 General

This test is only required fer accessories for extruded insulation single-core cables and |three-
core cpbles with individually semi-conducting screened cores. It is not required for accessories
incorpjorating paper ifsulated cables.

8.2 Method

The test shall be conducted in accordance with IEC 60270:2000 and
IEC 60270:2000/AMD1:2015 and IEC 60885-2:19872 and shall be carried out at allnbient

oo

The partial discharge shall be measured at the test voltage given in the relevant standard after
maintaining the test object for 1 min at a pre-stressing voltage equal to the specified test voltage
increased by 0,25 Uj.

8.3 Test at elevated temperature

The installation and the measurement of temperature are given in Clause 9.

2 Withdrawn.
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The cable conductor shall be heated and stabilized for at least 2 h at a temperature of 5 K to
10 K above the maximum cable conductor temperature in normal operation, before and during

the pa

rtial discharge test.

9 Tests at elevated temperature

9.1

Installation and connection

The accessories shall be erected, supported where necessary and provided with connections
to permit heating current to be circulated.

Where
lugs o

Wherg

Three
curren
on thq
voltag
three-

Acces

9.2
9.2.1

Itisre
condu

9.2.2

If met
shall g

terminations or separable connectors are to be tested, the connection between
 bushings shall have an electrical cross-section equivalent to that of the cable,eond

branch joints are to be tested, only the main cable shall carry the heatinhg Current

core accessories can be connected for either single-phase or three-phase h
heating current. Respectively when heated with three-phase current a three-

e shall be superimposed on the heating current. In the case of a magnetic cove
bhase heating current shall be applied.

sories for belted cables shall be subjected to three¢phase voltage.

Measurement of temperature
Cable conductor temperature

commended that one of the methods described in Annex A is used to determine the
ctor temperature.

Thermocouple position

hod 2 of Annex A is used to determine the conductor temperature, two thermoc
e attached to the cable'sheath as shown in Figure 1 to Figure 6.

Dimensions in|

VAN

either
uctor.

eating

t. When heated with single-phase current a single-phase voltagejshall be superimposed

phase

ing, a

actual

buples

metres

0,5
0,5

Y a— —\
K I'hermocouple I'hermocouple )

© ®
& /)

IEC

All distances mentioned to position thermocouples are minimum values.

Figure 1 — Terminations tested in air
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Thermocouple D

Dimensions in metres

0,5

All distgnces mentioned to position thermocouples are minimum values.

0,5

Figure 2 — Joints tested in air

IEC

Dimensions in| metres

Thermocouple

L

IEC

All distances-mentioned-toposition-thermocouples are minimum-values
L L

Figure 3 — Separable connectors tested in air
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Dimensions in metres
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0,5
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NOTE
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IEC

nces mentioned to position thermocouples are minimum values.

The height of the water is as indicated, unless otherwise specified,

Figure 4 — Joints tested under-water



https://iecnorm.com/api/?name=49b1d38b1ec0091ed7338e069f1df4cd

- 14 - IEC 61442:2023 © IEC 2023

Dimensions in metres

4N "N

€--y ¢-=->

\ ! \ 1

0,5
0,5

}{ CThermocoupIe Thermocouple D L
@) @)

0}5

All dista

NOTE

IEC

nces mentioned to position thermocouples are minimum values.

The height of the water is as.indicated, unless otherwise specified.

Figure\5 — Separable connectors tested under water
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Dimensions in metres

C Thermocouple Thermocouple D

+0,02

0,03 o

All distances mentioned to position thermocouples are minimum values.

Figure 6 — Outdoor terminations tested under water

10 Heating cycle voltage test

10.1
The a

Installation and method

rangement for tests in air or water shall bg as given in Clause 9.

The measurement of temperature is also given in Clause 9.

Each heating cycle in air or water shall be of at least 8 h duration with at least 2 h at a

tempefrature:

— 5K to 10 K above the maximum cable conductor temperature in normal operation for

wif

— 0K to 5K above the'ynaximum cable conductor temperature in normal operation for

ing

h extruded insulation;

ulated cables,

IEC

steady

cables

paper

followed by at least 3 h of natural cooling to within 10 K of ambient temperature (see Figlre 7).
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Figure 7 — Heating cycle

10.2 |Test in air

The tdst assembly shall be subjected to the required.fiumber of heating cycles, energiged at
the voltage given in the relevant standard.

10.3 |Test in water

For hgat cycling in water, joints or separable connectors shall be installed in a vessel sg as to
have & height of water 1,00 +8’1 m above-the top surface of all accessories under test, Uinless

otherwise specified. The water shalkbé at ambient temperature.

For aqcessories used with non-longitudinally water-blocked cable designs, the heating fycles
voltage test under water shall"be performed with oversheath damage. Expose the corg¢(s) of
one pplymeric insulated«cable at the entry to the accessory by removing an annulus |of the
oversheath, together with ‘any bedding or filling material, of at least 50 mm in length, at a point
which|will be within\the water and between 50 mm and 150 mm from the exterior pf the
accessgory.

The ekposure.of the core(s) shall be made on the side with the shorter length betwegn the
oversheath cut and connectors.

NOTE The oversheath damage requirement does not apply to longitudinally water-blocked cable designs.

The test under water is not required for joints with a continuous metallic covering plumbed or
welded to the cable metallic sheath.

The test assembly shall be subjected to the required number of thermal cycles, energized at
the voltage given in the relevant standard.

After testing, the insulation resistance shall be measured between the conductor and metallic
screen/sheath and the screen to water. The insulation resistance shall be measured between
the screen and water only for cables without oversheath damage. The DC test voltage shall be
in the range of 100 V to 1 000 V and shall be applied for a sufficient time to reach reasonably
steady measurement, but in any case, not less than 1 min and not more than 5 min.
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10.4 Immersion test for outdoor terminations
10.4.1 Installation

All the terminations of a the test loop shall be immersed in water at ambient temperature with

a height of water 0,03 *8'02 m above every part of the terminations. The test loop shall be

installed upside down in a water tank at ambient temperature, in such a way that the
terminations are fully immersed in water, including the end of the sealing element (see
Figure 6).

10.4.2 Method

The tgst loop shall be subjected to 10 cycles under the conditions given in 10.1. The tegt loop
shall not be energized.

11 Thermal short-circuit test (screen)

11.1 |Installation

The tgst loop shall consist of the cable with its accessories.

The sgreen connections at both ends of the test loop shall‘be disconnected from earth and
connefted to a short-circuit generator. Accessories equipped with external earthing dgvices
shall have these connections included in the short-circditytest.

The tHermocouples to measure the screen temperature should be installed at minimum|0,5 m
from the termination as shown in Figure 1, Figure 2 and Figure 3.

11.2 |Method

The current (I;.) and duration (¢) for thetest shall be agreed between the manufacturer ahd the

customer, taking into account the actual short-circuit conditions of the network and the| cable
desigrn. The duration (¢) and currgnt (/5.) of the short-circuit shall be (1 + 0,5) s up to a maximum

current of 25 kA, if not otherwise specified. If the required short-circuit current exceeds this
value p longer duration < § s.with a current between 25 kA and 45 kA shall be used.

The installation and the measurement of the conductor temperature are given in Clause 9.

The cable condlctor shall be heated and stabilized for at least 2 h at a temperature of

— 5 Kto #0-K above the maximum cable conductor temperature in normal operation for ¢gables

witlh €xtruded insulation;
- 0 }Lﬁkmwm—mmmmmm i i paper

insulated cables,

before carrying out the short-circuit test.

Before and after the short-circuits, the temperature of the screen shall be measured using
thermocouples or any other suitable means. Measurement of the screen temperature is not
necessary, if the time between the two stresses is longer than 1 h while continuing to apply
heating current in the cable conductor.

Two short-circuits, corresponding to the current and time requirements agreed, shall then be
applied to the screen. The achieved Joule integral (/2¢) shall be within 0 % and +10 % of the
calculated integral value. Between the two short-circuits, the cable screen shall be allowed to
cool to a temperature less than 10 K above its temperature prior to the first short-circuit.
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If the current is not constant during the short-circuit, it is recommended to determine the RMS

value

of the short-circuit current using IEC 61238-1-3:2018, Annex E.

12 Thermal short-circuit test (conductor)

12.1

Installation

The test loop shall consist of the cable with its accessories.

Three-core accessories shall be tested with one end of the cable loop connected to the short-

circuit

gpnpmfnr and the other to a :hnrt-nirmliting har as described in the relevant sta

ndard.

Altern

12.2

The s
adjust

- Th

— Two short-circuits shall be applied using either alternating current or direct current.

Betwelen the two short-circuits, the test loop shall be allowed«o cool to a temperature les
10 K above its temperature prior to the first short-circuit, (§;). An alternative method to

having to measure the conductor temperature prior to the‘second short-circuit is to ensu

the te
short-

The maximum permissible short-circuit temperature of the cable conductor is giV
IEC 6(0949:1988 and IEC 60949:1988/AMD:2008.

htively, the three cores may be connected in series and tested as single-core access

Method

hort-circuit method shall follow IEC 61238-1-3:2018, 6.4.1 and 6.4.2~with the fol
ment:

e tests shall be carried out on the test loop at ambient temperature.

5t sample has cooled for > 3 h. If a cooling duration of > 3 h is applied, the 727 of th
Circuit applies also for the second short-circuit.

ories.

owing

s than
avoid

e that
e first

en in

The fgllowing formulae from IEC 60949:1988 and IEC 60949:1988/AMD1:2008 shall be yised:
Oy, + 228
For alfiminium conductors: (72¢'= 2,19 x 104 x §2 x In | ———
0 + 228
F duct 121=511 x 104 x §2 x | s + 2345
or cdpper conductors: t=5,11x% xSexIn | ——F———
PP 0 +234,5
where
I s.the RMS value of the short-circuit current (A);
t s the duration (s);
S is the conductor cross-sectional area (mm?2);
Osc is the permissible short-circuit conductor temperature (°C);
o, is the conductor temperature at the start of the test (°C);
In is the log,.

If the current is not constant during the short-circuit, it is recommended to determine the RMS

value

of the short-circuit current using IEC 61238-1-3:2018, Annex E.
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13 Dynamic short-circuit test

13.1 General

This test is a three-phase test required for single-core cable accessories designed for initial
peak currents higher than 80 kA and for three-core cable accessories designed for initial peak
currents higher than 63 KA.

13.2 Installation

The test loop shall consist of either three single-core cables or a three-core cable with
accespories-

One end of the test cable loop shall be connected to the short-circuit generator and:thg other
to a short-circuiting bar, as described in the relevant standard.

For tefminations, separable connectors and joints, the cable and accessories.clamping nmethod
and the spacing between the accessories shall be as recommended bytthe manufacturgr and
shall e recorded in the test report. In addition, single-core cable joints shall be tested in a
trefoil [configuration with oversheaths in contact, unless a spaced ftrefoil is specified in|which
case the spacings shall be recorded.

13.3 |Method

The short-circuit current shall be applied for a minimuni 0f'10 ms to ensure that the initial peak
current, as specified in the relevant standard, is reached.

The whveform shall be recorded.

NOTE |[In practice, clearance times of the order of 80: ms can be expected. Exceeding this time can cause [thermal
problen}s with the cable or accessory.

14 Humidity and salt fog tests

14.1 |Apparatus

A single- or three-phase’AC voltage source is required. The maximum voltage drop at the high
voltagp side of the source shall be less than 5 % at 250 mA leakage current during the test.

A humidity test chamber shall be used, equipped with spray nozzles or other form of hunidifier
capable of discharging atomized water at a rate of (0,4 + 0,1) I/h/m3 volume. Throughdut the
test duratjon,“the spray water conductivity shall be (70 £ 10) mS/m for humidity tes{s and
(1 600 £200) mS/m for salt fog tests. The chamber shall be designed such that no watef drips
directly ‘en the accessories during the test.

Guidance on the test chamber and on the spray equipment is given in Annex B.

14.2 Installation
The test accessories shall be installed in the humidity chamber with the accessories having the

same orientation and relative spacing as installed in service, and according to the
manufacturer's instructions.

Three unscreened separable connectors or three shrouded terminations shall be mounted in a
test terminal box and subjected to a three-phase voltage.

The three-core terminations shall also be subjected to a three-phase voltage.
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In the case of a compact installation of three single-core terminations, it is recommended to
carry out the test with a three-phase voltage.

The phase(s) of the transformer shall be protected with an automatic tripping device, connected
to the current measuring source, set to de-energize the circuit when a leakage current of
(1,0 £ 0,1) A RMS flows in the high-voltage circuit for a period between 50 ms and 250 ms.

14.3 Method

The humidity chamber during the tests shall be at ambient temperature.

The d{iration and the voltage of the tesis are given in the relevant standard.

Up to |5 % of the testing duration shall be permitted in breaks. Cleaning of the aceessofies or
any other form of similar interference shall not be permitted during the test.

The apcessories shall be photographed in colour in at least two opposite“directions pefore
commgencement and after completion of the test. Photographs shall cleaply show the conpdition
of the [leakage path.

The condition of the samples shall be noted at the end of the test;

The tgst results shall record the occurrence of any flashaovery’a description and photographs of
the copdition of the accessories, particularly any trackingyerosion or mechanical damage. This
informiation shall be included in the test report.

15 Impact test at ambient temperature
The tgst shall be carried out on joints, transition-joints and branch-joints only.

Prior tpo impacting, the insulation resistance shall be measured between the conductor apd the
metalljc screen/sheath. The DC test voltage shall be in the range of 100 V to 1 000 V and shall
be applied for a sufficient time‘toreach reasonably steady measurement, but in any cage, not
less than 1 min and not more‘than 5 min.

If mone than one joint_is included in the loop, provision shall be made for the insdlation
resistance of each joinf to be measured separately.

The jqint shall~be placed on a hard base, for example a concrete slab or floor, and polidly
supported in~a box filled with sand up to the horizontal centre line of the accessory (see
Figurd 8).

A wedge shaped steel block of (4,00 + 0,05) kg having a (90 = 1)° angle with a (2 £ 0,4) mm
radius impacting edge shall be dropped freely from a height of (1,0 £ 0,01) m onto the joint so
that the impacting edge is horizontal and at right angles to the axis of the joint. There shall be
one impact at each end of the joint and one impact at a position over the conductor connectors.
The impact at the end of the joint shall be at the oversheath cut in the case of an extruded
insulation cable and at the metallic sheath cut in the case of a metallic sheathed cable.

After the impact test, the joint shall be immersed in water at ambient temperature with a height
of water 1,00 *8’1 m over the top surface of the joint for a minimum of 3 h. The insulation
resistance shall then again be measured as specified above between the conductor and the
metallic screen/sheath and between the metallic screen/sheath (if insulated) and the water.

Details of visible effects and position of the impacts on the joint shall be recorded by
photographs in the test report.
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Dimensions in millimetres
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Figure 8 — Typical impact test apparatus for joints

16 Sc¢reen resistance measurement

16.1 |General

The ptirpose of fhis test is to ensure that if a separable connector is touched by hand when it
is in service, no)electrical shock is experienced.

This test,shall be carried out on separable connectors without a metallic housing or with a

removiable-metallic hnllcing The metallic hnlleing shall be removed prinr to the test

This test is not required for separable connectors which can only be used in service with the
metallic housing in position.

16.2 Installation

The test shall be carried out on a separable connector which does not require to be installed
on either a cable or a mating bushing. Silver painted or wraparound electrodes shall be installed
at each end of the separable connector.

16.3 Method

The screen resistance of the separable connector shall be measured at ambient temperature
between the two electrodes. The power dissipation of the test circuit shall not exceed 100 mW.
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The sample shall then be subjected to thermal ageing in an air oven at (120 = 2) °C for 168 h

under

the conditions described in IEC 60811-401:2012.

The separable connector screen resistance at ambient temperature shall be measured again
as above.

17 Screen leakage current measurement

171

The p

General

Irpase of this test is to ensure that if a qplnarnhln cannectar is touched hy hand \

hen it

is in service, no electrical shock is experienced.

This test is required for separable connectors without a metallic housing or with.a*rem

metall

This test is not required for separable connectors which can only be used-in service w

metall

17.2

¢ housing. The metallic housing shall be removed prior to the test.

¢ housing in position.

Installation

pvable

th the

A sepprable connector shall be installed on a length of cable and connected to its fating

bushirn

17.3

The t¢g

A met]

separable connector as far as possible fram the earthing points:

— in
foi
sC

- in
sh
sC

In bot
2 000

The |4

g.
Method

st shall be carried out at ambient temperature.

bl foil of 50 mm x 50 mm, shall be fixed without any air gap to the outer screen

he case of separable connecters with an earthed metal flange (see Figure 9 a)), the
shall be placed mid-way between the metal flange and the earth bond of the
een;

bl be placed at thetend of the separable connector opposite to the earth bond of the
een.

h cases, theimetal foil shall be earthed through a milliammeter and a resista
QQ, as shown in Figure 9.

akage current shall be measured with an AC test voltage of U, applied betwe

of the

metal
cable

he case of separable‘connectors without a metal flange (see Figure 9 b)), the metal foil

cable

nce of

bn the

condu

ctor’and earth.
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Figure 9 — Test arrangement for the screen leakage current measurement

18 Screen fault current initiation test

18.1 |General
The puirpose of this test is:
a) in the case of a solidly earthed system or resistancé earthed system, in which the firs] earth

fault is cleared,

to demonstrate the ability of the separable connector screen to initiate a fault to earth|which
produces sufficient current to operate the<gircuit protection, should its insulation fail;

b) in the case of an unearthed or impedance earthed system, in which the first earth fault is
he|d,

to demonstrate the ability of the<separable connector screen to initiate and sustain g fault
cufrent to earth, should its insulation fail.

The tgst is applicable only to'screened separable connectors and shall be carried out wjth the
conneftors installed as in ‘service.

This test is required for separable connectors without a metallic housing or with a rem¢vable
metalljc housing. The metallic housing shall be removed prior to the test.

This test isatrequired for separable connectors which can only be used in service wjth the
metalljc hqusing in position.

18.2 Installation

A separable connector shall be assembled on a cable in accordance with the manufacturer's
instructions. All parts of the separable connector which are normally earthed shall be connected
to the cable screen, including the bushing screen.

For testing separable connectors used in solidly earthed systems, the faulting rod shall be of
erosion resistant metal, (10 £ 0,5) mm in diameter and threaded at one end to engage the
accessory metal connector through a drilled hole. The rod shall be in contact with the inner and
outer screens and shall not protrude beyond the outer screen surface, as shown in Figure 10.

For separable connectors used in unearthed systems or impedance earthed systems, the
faulting rod shall be replaced by a copper wire of approximately 0,2 mm in diameter. The wire
shall be in contact with the inner and outer screens and shall not protrude beyond the outer
screen surface, as shown in Figure 10.
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Method

Solidly earthed system

The test shall be carried out at ambient temperature.

The circuit shall be adjusted to impose the separable connector phase-to-earth voltage U, on
the test specimen and a short-circuit current of (10 = 0,5) kKA RMS. The test specimen shall be
subjected to two tests that cause initiation of a fault current arc to earth, each operation having
a minimum current flow duration of 0,2 s. Between the two tests, the test sample shall be
allowed to cool to a temperature less than 10 K above its temperature prior to the first test.

18.3.2
The t¢g

The ci
the te

The ¢

Faulting rod
or wire

Inner screen

Connector insulation

Outer screen

Earthing
connection

(typical)

System earth

IEC
Figure 10 — Test arrangement for screen fault current initiation test

Unearthed or impedance earthed system

st shall be carried.out at ambient temperature.

rcuit shall’be adjusted to impose the separable connector phase-to-earth voltage
5t specimen and a short-circuit current of at least 10 A RMS.

UO on

hd the

tinne nftha natwarle
HORS o eREetWorc

custor

The test voltage and current shall be recorded continuously during the entire period. The

seque

nce of the test shall be as follows:

a) voltage switched on for 1 s;

b) voltage switched off for 2 min;

c) voltage switched on for 2 min;

d) voltage switched off for 2 min;

e) voltage switched on for 1 min;

f) voltage switched off.
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19 Operating force test

19.1 General

This test is only required for screened separable connectors equipped with a sliding contact.

19.2 Installation

A separable connector shall be assembled in accordance with the manufacturer's instru
and connected to its mating bushing, using the lubricant supplied by the manufacturer.

ctions

19.3 [Method

The sg¢parable connector assembly shall be conditioned at (-20 = 2) °C for at least 42

test shall be carried out within 5 min after removal from the conditioning chambery.

separable connector shall be clamped by means of a suitable tool which allows! operation|
the axjis of the separable connector and mating bushing interface.

A forcg shall be gradually applied to the separable connector in the axiakdirection. The fq
open and close the separable connector and bushing interface shall;bé measured.

20 Operating eye test

20.1 |General

This test is only required for screened separable connectors equipped with a sliding con

20.2 |[Installation

A separable connector shall be assembled on a cable loop in accordance wi
manuflacturer's instructions and connected to its mating bushing, using the lubricant s
by th¢ manufacturer. The separable connector shall be mechanically clamped alor
interface.

20.3 |Method

The tgst shall be carried~out at ambient temperature.

A tendile force shall\be gradually applied to the operating eye with a suitable tool in the din
of the|bushing _axis up to the specified force and maintained for the specified time as gi
the relevant standard.

n. The
The
along

rce to

act.

h the
pplied
g the

ection
ven in

A rotational torque shall then be gradually applied, up to the specified value given in the relevant
standaﬁﬁmﬁabb—m—ﬁsﬁmmﬂmwm—aﬂmﬂkwise

direction.

21 Capacitive test point performance

21.1 General

This test is only required for screened separable connectors with a capacitive divider.

21.2 Installation

A separable connector shall be installed on a cable and the outer screen earthed in accordance

with the manufacturer's instructions. It is not necessary for the separable connector

to be

connected to its mating bushing. It is recommended that the length of cable used be as short

as possible.
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21.3 Test method

Since the capacitances to be measured are very small, the use of a differential bridge is
recommended in order to eliminate the influence of stray capacitances.

The following capacitances shall be measured at ambient temperature:

Cic: capacitance between the test point and the cable conductor;

— Cie: capacitance between the test point and the earth.
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Annex A
(informative)

Determination of the cable conductor temperature

A.1  Purpose

For some of the accessory tests, it is necessary to raise the cable conductor to a

temperature, typically 5 K to 10 K above the maximum temperature in normal operation,

given
while

the cable is energized, either at power frequency or under impulse conditions. It is therefore

not possible to have access to the conductor to enable the direct measurement of tempe

In addition, the conductor temperature should be maintained within a restricted range
whereps the ambient temperature may vary over a wider range.

Thus, |it is necessary to carry out a preliminary calibration on the test cable to determi

ature.

(5 K),

he the

actuallconductor temperature during the accessory tests, allowing for the’permitted variaftion in

ambiept temperature.

Guidapce is given hereafter on commonly used methods.

A.2 |Calibration of the test cable conductor temperature

A.2.1 General

The plirpose of the calibration is to determine th& conductor temperature by direct measur
for a diven current, within the temperature range required for the test.

The cable used for calibration should be,identical to that to be used for the accessory te

A.2.2 Installation of cable and-thermocouples

The calibration should be performed on a minimum cable length of 2 m, the thermoc
being jinstalled at 0,5 m from the cable ends, as shown in Figure A.1.

At eagh place, two, thermocouples should be attached: one on the conductor (a), and g
the external surface(b), as shown in Figure A.2.

NOTE |The thermocouples (b) on the external surface are only necessary if the method in A.3.3 is used.

ement

buples

ne on

It is re

commended that the thermocouples are attached to the conductor by mechanical
since i j i i

If the actual test loop includes several individual cable lengths installed close to each

other,

these lengths will be subjected to thermal proximity effect. The calibration should therefore be
carried out taking account of the actual test arrangement, measurements being performed on

the hottest cable length (usually the middle length).
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Dimensions in metres

Detail see Figure A.2

y ’ K} Thermocouple Thermocouple ) Y

k CdUIE IENguUT 100p . 2T TITITT: J

0,5
0,5

IEC
Figure A.1 — Reference cable

Dimensions in millimetres

1 layer copper tap,
N + 2 half lapped layers
adhesive tape

(b)
P Y

22
21

Conductor

(a@)and (b) =1 mm
thermocouples

NI VA

IEC

NOTE |Optionally the thermocouple can be welded to the copper tape at (b).

Figure A.2 — Arrangement of the thermocouples

A.2.3 Method

The c%ibration Sshould be carried out in a draught free situation at a temperature betweeh 5 °C
and 3% °C(

Temperature recorders should be used to measure the conductor, sheath and ambient
temperatures.

The cable should be heated until the conductor temperatures a4 and a,, indicated by thermo-

couples (a) at positions 1 and 2 of Figure A.1, have stabilized and reached the temperatures
given below:

— between 5 K and 10 K above the maximum conductor temperature of the cable in normal
operation, as given in the relevant standard for extruded insulation cables;

— between 0 K and 5 K above the maximum conductor temperature of the cable in normal
operation, as given in the relevant standard for paper insulated cables.

It is considered that stabilization has been reached if the conductor temperatures, a4 and a5,
do not show any variation larger than 2 K within a 2 h period.
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When stabilization has been reached, the following should be noted:

6,

o,

o,
1

where

(a1 +ap) .

cond — 2 ’

(by +by)

sheath.c ~ 2 ’

amb.c’

cal’

o,

cond

o,
o,

amb.c|

1

cal

A3

o,

amb.t

o,

sheath.

sheath.

Itest

is the temperature of the conductor;
¢ Is the external temperature of the sheath during calibration;
is the ambient temperature during calibration;

is the current during calibration.

Heating for accessory test

General
is the resistance per unit length of conductor at 20 °C“(see IEC 60228);

is the temperature coefficient of resistance at 20~°C (see IEC 60228);

is the thermal resistance between the conductor and the surrounding medium (ing
T,, the thermal resistance of air);

is the thermal resistance between the conductor and the external surface of
(excluding Ty, the thermal resistanceof air).

NOTE According to the IEC 60287 series calculation methodology: T° = T, + nT, + nT,

where
n = 1 for single-core cables;
n = 3 for three-core-ecables;
T=T +nT,.
is the ambient temperature during the accessory test;
¢ is.the temperature of the external surface during the accessory test;

is the current during the accessory test.

luding

cable

A.3.2

Method 1: Test based on measurement of ambient temperature

Assuming that dielectric, metallic sheath and armour losses are negligible:

— during the cable calibration:

Ocond — Pamb.c = Rop X Izcal [1 + agg (Oong — 20)IT

(A.1)
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ring the accessory test:

Ocond — Pamb.t = Rop * Iztest [1+ a0 (Ggong — 20)IT

ssumed that 7, and particularly 7, have not changed).

Combining Equations (A.1) and (A.2) gives:

(A.2)

A.3.3

Comb

It shoy
T of t

econd ~ eamb.t

1 =]
test cal econd - eamb.c

Method 2: Test based on measurement of the external surface temperatur

ring the cable calibration:
Ocond — Gsheath.c = Rog * ]anl [1 + ax (Ggong — 20)17°

ring the accessory test:

Ocond ~ sheath.t = Rog X Iztest [1+ azq (Ggong — 20)17°

ning Equations (A.4) and. (A.5) gives:

_ econd B esheath.t
Itest - [cal P P
cond ~ Ysheath.c

Id be noted that Equation (A.4) allows the determination of the internal thermal resi
heleable from readings of temperature and current.

(A.3)

w

ttance

Equation (A.5) can be written in the form:

Ocheath.t * (1-20 @) Rog IPtest T’
1-apg Ryg Ptest T'

econ

(A.7)

It is therefore possible to transpose Formula (A.7) in the form of a chart, as shown in Figure A.3,
giving 6.onq from Gpeatn + readings, for various values of the heating current Iiogt 4, fiest 2, €tC.

The use of such a chart is advisable if the test is not automatically controlled.
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ocond

Itest1 Itest2 Itest3 Itest4

//

A

1 9sheath.t
IEC
Figure A.3 — Current and temperatures curves
A.3.4 Method 3: Test using a control cable
In this| method, a control cable identical to the cable used fok the test is heated with thel same
current as the test loop. This cable is not energized and therefore thermocouples can bg fitted
to the|conductor as recommended in A.2.2 above.
The tgst arrangement should be such that
— the control cable carries the same current as’the test loop at any time,
— it is installed in such a way that mutual\heating effects are taken into account throdghout
the test,
— fonthe test in water, the control cable remains in air in a draught free situation.
The thermocouples should be maunted on the external surface of the test loop at the positions
given |n Figure A.1, in the same,way as the thermocouples are mounted on or under the surface
of the[control cable.
NOTE |The temperatures measured with the thermocouples on the oversheath of the energized test loop and of the
control cable, are used to'\check whether the oversheath of both test loops has the same temperature.
The tgmperaturé/measured with the thermocouple fitted to the conductor of the contrql loop
may be considered as representative for the conductor temperature of the energized tes} loop.
All thérmocouples should be connected to a temperature recorder to enable tempgrature
monit'. hre—heatineg— e C gatn eSTTOO0P—S1MO viEREvivivipvlviv O—PTOVE 1A e two

currents are of the same value throughout the duration of the test. The difference between the

heatin

g currents should be kept within +1 %.

The heating current is adjusted so that the conductor temperature is kept within the specified

limits.
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Annex B
(informative)

Details of the test chamber and spray equipment
for humidity and salt fog tests

Test chamber

The dimensions of the test chamber should be adequate to contain the number of accessories

being

safety|clearances and stray electric fields, and the ratio of chamber volume to number of

produ

It sho

may bl used. All high voltage bushings and support insulators should be mounted on e
supports to ensure that an electric field does not exist along the surfacerof-the chambe
chamber should incorporate observation ports.

When

chamber through suitable bushings, such bushings should be well spaced to avoid inte

betwe

designed with a long creepage length and deep undercuts.in‘the skirt design to resist flas

A drai

should be so designed so as to prevent corrosion products or other contamination from dn
on thel accessories during the test. The test chambéer may be ventilated to prevent a builg
pressure inside, but any such ventilation should“hot allow a significant amount of vapour

to esc

For th

solutign into the atomizing sprays.

B.2

Humidity and salt fog tests may be conducted using the air nozzle spraying system des
in [IEQ 60507. The equipment should be designed to run continuously for the duration

test.

The n

directl
accesEories by the action of fog and air currents. At least 80 % of the water ejected
nozzl i i Tamey "

tested simultaneously, having due regard to the size of the accessory, the test v

Itage,

Cing nozzles.

ild be constructed from corrosion resistant, waterproof materials. Temporary stru

the voltage supply (three-phase or single-phase, as appropriate) is introduced in

bn adjacent phases. The length of the bushings within the test chamber sho

h should be provided to conduct water out and away from the test chamber. The ch

ape to the atmosphere.

e humidity and salt fog tests, means should be provided for measuring the rate of

Spray equipment for’humidity and salt fog tests

bzzles 'should be set to blow fog into the test chamber. The fog should not be

spray

ctures
Arthed
r. The

to the
action
Id be
hover.

amber
ipping
-up of
or fog

low of

cribed
of the

blown

on the accessories but should fill the test chamber and circulate freely among the

by the

Alternatively, proprietary equipment is available for atomizing water and salt solution, which
can be more convenient for the manufacturer conducting the tests. Use of such equipment
should not be discouraged, but it is a pre-requisite that the manufacturer produces information
showing that his equipment has the capacity to fill the test chamber adequately with the correct
size of atomized water droplets.
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B.3 High voltage transformers

For three-phase testing, a three-phase or three single-phase transformers should be used to
energize the accessories under test. Single-phase transformers should be star-connected with
the neutral point earthed. The voltage in the test circuit should remain stable and practically
unaffected by varying leakage currents. The output voltage may be controlled by varying the
low voltage supply to the transformers, and it should be possible to measure or calibrate the
output voltage.
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1)

2)

3)

4)

5)

6)
7)

8)

9)

L'IEC 61442 a été établie par le comité d’études 20 de I'lEC: Cables électriques. Il s’agit

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

METHODES D’ESSAIS DES ACCESSOIRES DE CABLES D’ENERGIE
DE TENSIONS ASSIGNEES DE 6 kV (U, =7,2 kV) A 30 kV (U, = 36 kV)

AVANT-PROPOS

La Commission Electrotechnigue Internationale (IEC) est une organisation mondiale de normalisation composée

de ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour g
favdriser la coopération internationale pour toutes les questions de normalisation dans les doma
Iélgctricité et de I’électronique. A cet effet, 'I[EC — entre autres activités — publie des Normes jnterrat
des|Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public.(PAS
Guigles (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comites d’étud
travhux desquels tout Comité national intéressé par le sujet traité peut participef™\Les organ
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalem|
travpux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), se
conglitions fixées par accord entre les deux organisations.

bjet de
nes de
onales,
et des
es, aux
sations
ent aux
on des

Les|décisions ou accords officiels de 'lEC concernant les questions techniques.-représentent, dans la melsure du

possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC int
son{ représentés dans chaque comité d’études.

Les|Publications de I'lEC se présentent sous la forme de recommapdations internationales et sont
conlme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin q
s’agsure de I'exactitude du contenu technique de ses Publicationsy '|EC ne peut pas étre tenue respons
I’événtuelle mauvaise utilisation ou interprétation qui en est faite=par un quelconque utilisateur final.

Danls le but d’encourager I'uniformité internationale, les Comités nationaux de I'lEC s’engagent, dans
megure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications na
et rggionales. Toutes divergences entre toutes Publiéations de I'lEC et toutes publications nation
régipnales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de<gconformité. Des organismes de certification indép
fourphissent des services d’évaluation de conformité et, dans certains secteurs, accédent aux mardg
conformité de I'lEC. L’IEC n’est responsable.d’aucun des services effectués par les organismes de cert
indgpendants.

Toup les utilisateurs doivent s’assurer qu'ils sont en possession de la derniere édition de cette publicatig

Aucline responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mand
y cdmpris ses experts particuliers™eét'les membres de ses comités d’études et des Comités nationaux d
pouf tout préjudice causé en cas_de dommages corporels et matériels, ou de tout autre dommage de
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Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2005. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)
c)
d)

4.6 — la possibilité de démarrer les essais immédiatement a été incluse;
4.11 — des méthodes d’essais sur cables a ceinture ont été incluses;

5.3.2 et 10.3 — des informations sur les essais de résistance d’isolement ont été ajoutées;

8.2 — une précontrainte avec légére augmentation de la tension d’essai avant I'application

de I’essai de décharge partielle a été incluse;
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e) 11.2 —I'essai des accessoires avec des dispositifs de mise a la terre externes ont été inclus;

f) 11.2 —la durée de court-circuit et les niveaux d’intensité maximaux, exprimés en kA, ont été
ajoutés;

g) 11.2 — la mesure de la température n’est pas exigée si la durée entre courts-circuits est
supérieure a 1 h.

Le texte de cette Norme internationale est issu des documents suivants:
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METHODES D’ESSAIS DES ACCESSOIRES DE CABLES D’ENERGIE
DE TENSIONS ASSIGNEES DE 6 kV (U, =7,2 kV) A 30 kV (U, = 36 kV)

1 Domaine d’application

Le présent document définit les méthodes d’essais applicables aux essais de type des

accessoires de cables d’énergie de tensions assignées de 3,6/6

Les m
cables
I'lEC ¢

2 R

Les d¢
de led
I’éditid
référe

génér

ay

a isolant extrudé et pour cables isolés au papier imprégné, conformé
0502- 2 et 'IEC 60055-1, respectivement.

bférences normatives

cuments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou
r contenu, des exigences du présent document. Pour les. réferences datées,
n citée s’applique. Pour les références non datées, la derniére édition du docum
hce s’applique (y compris les éventuels amendements).

IEC 60060-1:2010, Technique des essais & haute tension ~_Partie 1: Définitions et exig
hles
230:2018, Essais de choc des cables et de lelirs accessoires

IEC 6
IEC 6

IEC 6
IEC 6

230:2018/AMD1:2021

270:2000, Techniques des essais a haute tension — Mesures des décharges pa
270:2000/AMD1:2015

IEC 60811-401:2012, Cables électriques et a fibres optiques — Méthodes d’essai po

matér
therm

aux non meétalliques —. (Partie 401: Essais divers — Méthodes de vieilliss]
que — Vieillissement enétuve a air

IEC 60811-401:2012/AMD1:2017

IEC 6(0885-2:19871, Méthodes d’essais électriques pour les cables électriques — Pa3

Essaig

IEC 6
Partie
pour d

de décharges partielles

238-1-3:2018, Raccords sertis et a serrage mécanique pour cables d’éne

ables’d’energie de tensions assignées supérieures a 1 kV (U, = 1,2 kV) jusqu’a

(Un =

(7,2) kV a 18/30 (36) kV inclus.

partie
seule
ent de

ences

tielles

ur les
ement

rtie 2:

rgie —

1- 3~Méthodes et exigences d’essai relatives aux raccords sertis et & serrage mécanique

30 kV

36 l(\/) soumis a essai sur des condicteurs non isolés

IEC 60949:1988, Calcul des courants de court-circuit admissibles au plan thermique, tenant

compt

e des effets d’un échauffement non adiabatique

IEC 60949:1988/AMD1:2008

1 Sup

primée.
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3 Termes et définitions

Aucun

terme n’est défini dans le présent document.

L'ISO et I'l[EC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e |SO Online browsing platform: disponible a I’adresse https://www.iso.org/obp

4 Instalations—et-conditions-d'essais

4.1 Les méthodes d’essais décrites dans le présent document sont destinées alx-essais de
type.

4.2 |Les montages d’essais et le nombre d’échantillons d’essais sont précisés dans la horme
particdliere.

4.3 |Les conditions d’essai sont spécifiées de I'Article 5 a I'Article’21. Si elles ne le sont pas,
celles|spécifiées dans les normes particuliéres doivent étre utilisée’s.

4.4 |Les paramétres d’essais et les exigences figurent_dans la norme applicable], sauf
indication contraire.

4.5 |Pour les jonctions mixtes (isolant extrudé a unrautre isolant extrudé ou isolant extfudé a
isolanf au papier imprégné), les parameétres d’essais (tension et température d’ame) sonit ceux
du cable dont les caractéristiques assignées sont les plus faibles.

4.6 |[Sauf spécification contraire du fabricant, les essais peuvent débuter immédiatement
aprés|le montage des accessoires sur les boucles d’essais. L’intervalle de temps| entre
I'installation des accessoires et le début des essais doit étre consigné dans le rapport d’essai.
4.7 |Les écrans de cable etdes*armures éventuelles doivent étre reliés et mis a la terrela une
seule pxtrémité pour éviter lescourants de circulation.

4.8 |Toutes les parties’d’'un accessoire qui sont normalement mises a la terre doivent étre
reliées a I’écran du ‘eable. Toutes les piéces métalliques utilisées comme support doivent
également étre mises a la terre.

4.9 |La temperature ambiante doit étre de (20 + 15) °C.

4.10 [L’eau du robinet doit étre utilisée pour tous les essais effectués dans I'eau

4.11 Essais sur des cables a ceinture:

Lors de la réalisation des essais sous tension alternative et des essais de cycles thermiques
sous tension, un systéme de courant et tension d’essai triphasés doit étre utilisé.

Lors de la réalisation des essais sous tension continue et des essais de choc, la tension d’essai
doit étre appliquée sur une d&me du cable; les deux autres dmes du cable et I’écran doivent étre
mis a la terre. Toutes les ames du cable doivent étre soumises a essai individuellement.
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5 Essais sous tension alternative

5.1

5.1.1

Essai a sec pour tous les accessoires

Installation

L’ensemble ou les ensembles d’accessoires doivent étre montés avec toutes les piéces
meétalliques et de raccordement associées. Les accessoires doivent étre propres et secs avant
I'application de la tension d’essai.

5.1.2

Méthode

5.2
5.2.1

Les e
install
d’expl

5.2.2

L’essﬂi doit étre réalisé a la température ambiante et la procédure d’application de la tJ;nsion
doit éfre conforme a I'lEC 60060-1:2010, Article 6, sauf spécification contraire.

Essai sous pluie pour les extrémités extérieures
Installation

trémités doivent étre montées en position verticale sauf si elles sont destinées
Bes avec une orientation différente, avec I'espacement relatif>)conforme aux con
bitation et aux instructions du fabricant.

Méthode

La mé
doit é

5.3
5.3.1

Les b
haute
contr

5.3.2

La pro
sauf s

Aprés
et I'ed
appliq
durée

thode de I'essai sous pluie est telle qu’elle est-décrite dans I'lEC 60060-1:2010,
re effectuée a la température ambiante, sauf.spécification contraire.

Essai dans I’eau pour les bouts perdus
Installation

buts perdus doivent étre immergés dans un récipient d’eau de dimensions telles
r d’eau se situe a 1,00 *}' miiau-dessus de leur surface supérieure, sauf spécif
ire. L’'eau doit étre a la température ambiante.

Méthode

cédure d’application de la tension doit é&tre comme spécifié dans I'lEC 60060-1:201
pécification contraire.

la tenue ala tension alternative, la résistance d’isolement doit étre mesurée entre |
u. Lastension d’essai continue doit étre comprise entre 100 V et 1 000 V, et do
uée ‘\pendant une durée suffisante pour obtenir une lecture raisonnablement stable

etant dans tous les cas supérieure ou égale a 1 min et inférieure ou égale a 5 min.

a étre
ditions

.4, et

que la
cation

D, 6.2,

écran
it étre
cette

6 Essais sous tension continue

6.1

Installation

L’'ensemble ou les ensembles d’accessoires doivent étre montés avec toutes les piéces
meétalliques et de raccordement associées. Les accessoires doivent étre propres et secs avant
I'application de la tension d’essai.
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6.2 Méthode

Une tension de polarité négative doit étre appliquée sur I’ame du céable.

L’'essai doit étre réalisé a la température ambiante et la procédure d’application de la tension
doit étre telle que spécifiée dans I'lEC 60060-1:2010, Article 5.

7 Essais de tension de choc

71 Installation

Pour la préparation du montage d’essai comprenant des enveloppes métalliques et des'\cpffrets
d’extre¢mité, on doit se référer a la norme particuliére.

Les trpis phases des accessoires tripolaires peuvent étre soumises a essai ensemble, s$auf si
les espaces entre chaque phase sont spécifiés. Dans ce cas (par exemplede’trois extrgmités
unipolpires dans une enveloppe), I'essai doit étre réalisé tour a tour sun chaque phage des
accessoires tripolaires, les deux autres phases étant reliées a la terre.

7.2 |Méthode
L’essdi doit étre réalisé conformément a la procédure donnée.dans I'lEC 60230:2018, Arlicle 5,

Articlg 6, Article 7, Article 9 et Article 10 et dans I'l|EC 60230:2018/AMD1:2021, Article|10, et
doit éfre réalisé a la température ambiante, sauf spécification contraire.

7.3 |Essai a température élevée

L’instgllation et la mesure de la température soft indiquées a I'Article 9.

L’ame|du cable doit étre chauffée et stabjilisee pendant au moins 2 h a une température [de:

— 5K a 10 K au-dessus de la température maximale de I’ame du cable en service nprmal,
polr les cables a isolant extrudé;

— 0 Kab5 K au-dessus de latempérature maximale de I'ame du cable en service normal, pour
leq cables isolés au papierimprégné;

avant et pendant I'exécution de I’essai de tension de choc.

8 Essai de décharges partielles

8.1 Généralités

Cet egsain’est exigé que pour les accessoires pour cables unipolaires et tripolaires a enveéloppe
isolante extrudée comportant des écrans semiconducteurs individuels. Il n’est pas exigé pour
les accessoires montés sur des cables isolés au papier imprégné.

8.2 Méthode

L’'essai doit étre réalisé conformément a I'lEC 60270:2000, 'lEC 60270:2000/AMD1:2015 et
I'IEC 60885-2:19872 et doit étre réalisé a la température ambiante, sauf spécification contraire.

Les décharges partielles doivent étre mesurées a la tension d’essai donnée dans la norme
applicable aprés avoir maintenu I'objet en essai pendant 1 min a une tension de précontrainte
égale a la tension d’essai spécifiée augmentée de 0,25 Uj,.

2 Supprimée.
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8.3

Essai a température élevée

L’installation et la mesure de la température sont indiquées a I'Article 9.

L’ame du cable doit étre chauffée et stabilisée pendant au moins 2 h a une température de 5 K
a 10 K au-dessus de la température maximale de I’ame du cable en service normal, avant et

penda

nt ’exécution de I'essai de décharges partielles.

9 Essais a température élevée

9.1

Les a

Installation et raccordement

permettant la circulation d’un courant de chauffage.

Lorsqlie des extrémités ou des connecteurs séparables sont soumis a essai,-le raccord

entre
celle @

es cosses d’extrémité ou les traversées doit avoir une section électrique équival
e I’ame du céable.

Lorsqlie des dérivations sont soumises a essai, le courant de chauffage ne doit circul

dans |

Le col

e cable principal.

ccessoires doivent étre montés, supportés si nécessaire, et équipés de raccordelments

ement
Bnte a

br que

rant de chauffage dans les accessoires tripolaires peut€tre soit monophasé soit triphasé.

Lorsquie le courant de chauffage est monophasé, une tensjon monophasée doit étre superposée

au col
doit é

re superposée au courant de chauffage. Dans le cas d’'un revétement magnétiq

couranmt de chauffage triphasé doit étre appliqué.

Les adg

9.2
9.2.1

Il est
tempé

9.2.2

Si la
therm
Figurg

cessoires pour cables a ceinture doivent étre soumis a une tension triphasée.

Mesure de la température

Température de I’ame du-cable

rant de chauffage. Et lorsque le courant de chauffage est triphasé, une tension triphasée

e, un

recommandé d’utiliser*une des méthodes décrites a I’Annexe A pour déterminer la

rature réelle de I'ame.

Position des.thermocouples

méthode 2/de I’Annexe A est utilisée pour déterminer la température de I'ame
bcouples._doivent étre fixés sur la gaine du cable comme représenté de la Figure
6.

deux
1ala
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Dimensions en métres
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es distances mentionnées pour la position des thermocouples sont des valeurs minimates
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Figure 1 — Extrémités soumises a essai dans I’ajr

Dimensions en

/\\ ”n

’ ’
—-a -=a
! 1 ! [}
‘g P
\ \

A A
0 L2
o o

/

© ®

es distances mentionnées pour la position des thermocouples sont des valeurs minimales.

Figure 2 — Jonctions soumises a essai dans l'air
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Dimensions en métres
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Toutes Jes distances mentionnées pour la position des thermocouplesysont des valeurs minimales.

Figure 3 — Connecteurs séparables'soumis a essai dans l’air

Dimensions en| métres

0,5

\i < > Y
A Thermecouple Thermocouple

D,
O,

IEC

Toutes les distances mentionnées pour la position des thermocouples sont des valeurs minimales.

NOTE La hauteur d’eau est celle indiquée, sauf spécification contraire.

Figure 4 — Jonctions soumises a essai dans I’eau
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Dimensions en métres
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IEC

es distances mentionnées pour Ja‘position des thermocouples sont des valeurs minimales.

La hauteur d’eau est celle indiquée, sauf spécification contraire.

Figure 5= Connecteurs séparables soumis a essai dans I’eau
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Dimensions en métres

C Thermocouple Thermocouple D

IEC

Toutes Jes distances mentionnées pour la position des thermocouples sont des valeurs minimales.

Figure 6 — Extrémités extérieures soumises a.éssai dans I’eau

10 Essai de cycles thermiques sous tension

10.1 |Installation et méthode

Le montage concernant les essais dans I'air oucdans I'’eau doit étre conforme a I’Article 9.
La mejsure de la température est aussi indiquée a I’Article 9.

Chaqgye cycle thermique dans I'air au_dans I'eau doit durer au moins 8 h avec au moins R h de
température constante:

— 5K a 10 K au-dessus della température maximale de I’ame du cable en service nprmal,
pour les cables a isolant extrudé;
— 0 Kab5Kau-dessus de la température maximale de I'ame du cable en service normal, pour
leq cables isolés @u papier imprégné;

suivie$ d’au moins 3 h de refroidissement naturel jusqu’a un maximum de 10 K au-dessus de
la températuré ambiante (voir Figure 7).
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