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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CHARGING CABLES FOR ELECTRIC VEHICLES
OF RATED VOLTAGES UP TO AND
INCLUDING 0,6/1 kV —

Part 1: General requirements
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FOREWORD

ternational Electrotechnical Commission (IEC) is a worldwide organization for standardization c|
tional electrotechnical committees (IEC National Committees). The object of |EC/is to|
htional co-operation on all questions concerning standardization in the electrical and, electronic
hd and in addition to other activities, IEC publishes International Standards, AeChnical Sped
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
ation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
subject dealt with may participate in this preparatory work. Internatiohal, governmental
mental organizations liaising with the IEC also participate in this preparation. IEC collaboratg

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
ks closely

he International Organization for Standardization (ISO) in accordabce” with conditions detefmined by

nent between the two organizations.

rmal decisions or agreements of IEC on technical matters express,/as nearly as possible, an int
hsus of opinion on the relevant subjects since each technical committee has representatio
Eted IEC National Committees.

ublications have the form of recommendations for intérnational use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are_made to ensure that the technical contq
ations is accurate, IEC cannot be held responsible for the way in which they are used g
erpretation by any end user.

er to promote international uniformity, IEC _National Committees undertake to apply IEC Pu
arently to the maximum extent possible in®their national and regional publications. Any d
bn any |IEC Publication and the corresponding national or regional publication shall be clearly in
ter.

elf does not provide any attestation”of conformity. Independent certification bodies provide (
Ement services and, in some ar€as, access to IEC marks of conformity. IEC is not responsib
bs carried out by independent-certification bodies.

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

bility shall attach to IEC-or its directors, employees, servants or agents including individual eX
ers of its technical.committees and IEC National Committees for any personal injury, property d
damage of any natlire whatsoever, whether direct or indirect, or for costs (including legal
ses arising out\'of the publication, use of, or reliance upon, this IEC Publication or any
ations.

on is drawn to the Normative references cited in this publication. Use of the referenced publi
Ensablésfor the correct application of this publication.

on’is~drawn to the possibility that some of the elements of this IEC Publication may be the

patent

Ernational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

onformity

e for any

perts and
amage or
fees) and
pther IEC

cations is

bubject of

rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62893-1 has been prepared by IEC technical committee 20:
Electric cables.

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

FDIS Report on voting
20/1761/FDIS 20/1772/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62893 series, published under the general title Charging cables
for electric vehicles of rated voltages up to and including 0,6/1 kV, can be found on the IEC
website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amepded.

A bilingbial version of this publication may be issued at a later date.
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CHARGING CABLES FOR ELECTRIC VEHICLES
OF RATED VOLTAGES UP TO AND
INCLUDING 0,6/1 kV —

Part 1: General requirements

1 Scope
This paft of IEC 62893 specifies construction, dimensions and test requirements for cables
with extfuded insulation and sheath having a voltage rating of up to and including.0y6/f1 kV AC

or up tg and including 1 500 V DC for flexible applications under harsh conditions| for the

power gupply between the electricity supply point of the charging station fand the

vehicle

The EV
see the

EV).

charging cable is intended to supply power and, if needed, communication (fo

electric

r details

IEC 62196 series and IEC 61851-1) to an EV or plug-in hybrid vehicle (PHHV). The

charging cables are applicable for charging modes 1 to 4 of AEC 61851-1. Ordinary duty

cables
Maximu

The particular types of cables are specified in IEC 62893-3 (modes 1 to 3 for AC ¢

andint
These p

The te
IEC 628
referend

2 Nol

The foll
content
cited ap
any am

IEC 60245-2:1994, Rubber insulated cables — Rated voltages up to and including 450

Part 2:

m conductor temperature for the cables in this part,of \EC 62893 is 90 °C.

ne future IEC 62893-4 (mode 4 for DC charging).
arts are collectively referred to hereafter as “the particular specifications”.

5t methods specified are given“in IEC 62893-2, IEC 60245-2, IEC 60
21-1:2015, Annex B, and in the-relevant parts of IEC 60811, as listed in the ng
es.

mative references

pwing documents_are referred to in the text in such a way that some or all
constitutes requirements of this document. For dated references, only the

ndments)applies.

vith rated voltage 300/500 V are only permitted for charging mode 1 of IEC §1851-1.

harging)

B32-1-2,
rmative

of their
edition

plies. For undated references, the latest edition of the referenced document (ipcluding

750 V -

est'methods

IEC 602

28:2004, Conductors of insulated cables

IEC 60332-1-2:2004, Tests on electric and optical fibre cables under fire conditions —
Part 1-2: Test for vertical flame propagation for a single insulated wire or cable — Procedure
for 1 kW pre-mixed flame

IEC 603

32-1-2:2004/AMD1:2015

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

IEC 60811-403, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 403: Miscellaneous tests — Ozone resistance test on cross-linked compounds
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IEC 60811-404, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 404: Miscellaneous tests — Mineral oil immersion tests for sheaths

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

IEC 60811-505:2012, Electric and optical fibre cables — Test methods for non-metallic
materials — Part 505: Mechanical tests — Elongation at low temperature for insulations and

sheaths

IEC 608

11-507. Electric and optical fibre cables — Test methods for non-metallic ma

ferials —

Part 501

IEC 608
materia
sheaths

IEC 608
Part 50
shock te

IEC 628
sheathé|
requiren

IEC 628
0,6/1 k\

ISO 48,
10 IRHI[]

ISO 761
Part 1: |

ISO 145
unscree|
high-pe

3 Ter

- Mechanical tests — Hot set test for cross-linked materials
11-508:2012, Electric and optical fibre cables — Test methods for,non{

s — Part 508: Mechanical tests — Pressure test at high temperature for’insula

11-509, Electric and optical fibre cables — Test methods forknon-metallic ma

st)

d cables of rated voltages up to and including 450/750 V - Part 1:
hents

93-2:2017, Charging cables for electric vehicles of rated voltages up to and i
— Part 2: Test methods

Rubber, vulcanized or thermoplastic — Determination of hardness (hardness |
and 100 IRHD)

9-1, Rubber, vulcanized~or thermoplastic — Determination of indentation harj
Durometer method (Shore hardness)

72:2011, Road\ vehicles — Round, sheathed, 60V and 600V screen
ned single or\multi-core cables — Test methods and requirements for bag
[formance cables

ms and definitions

metallic
fion and

erials —

D: Mechanical tests — Test for resistance of insulations and sheaths to cracking (heat

21-1:2015, Electric cables — Halogen-free, low _smoke, thermoplastic insulafed and

General

ncluding

between

ness —

ed and
ic- and

For the

A ! — il : 4 [ ST 1
Urpuscs Ul TS UUCTUTITCTIL, TS TONTOWITTY CTTTTS diTU UTTITTIIUTTS dPYpPly.

ISO and IEC maintain terminological databases for use in standardization at the following

address

e |EC
e |SO

34 D
3.1.1

es:

Electropedia: available at http://www.electropedia.org/

Online browsing platform: available at http://www.iso.org/obp

efinitions relating to insulating and sheathing materials

halogen-free compound
compound not containing halogens which meets the requirements given in this document
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compound

category in which a compound is placed according to its properties, as determined by specific

tests

Note 1 to

3.1.3
EVI
designa

3.1.4
EVM
designa

3.1.5
control
designa

entry: The type designation is not directly related to the composition of the compound.

tion of insulation compound for cables in this document

Lion of sheathing compound for cables in this document

core (CC) and pilot core (CP)
tion for those cores in the cable that serve the basic control function to operat

supply gystem

Note 1 to

entry: For further information see IEC 61851-1.

3.2 Definitions relating to the tests

3.2.1

type tegts (symbol T)

tests re
a gener
to meet

Note 1 to
unless ch

3.2.2
sample

quired to be carried out before supplying a*type of cable covered by this docu
al commercial basis in order to demonstrate satisfactory performance charag
the intended application

entry: Type tests are of such a naturg ‘that, after they have been made, they need not be

tests (symbol S)

tests cdrried out on samples of completed cable or components taken from a co

cable, a

3.2.3
routine

dequate to verify thatthe finished product meets the design specifications

test (symbol'R)

tests cdrried out by the manufacturer on each manufactured length of cable to ch
each length meets the specified requirements

e an EV

ment on
teristics

repeated

Bnges are made in the cable materials™or design which might change the performance characteristics.

mpleted

bck that

4 Code designation

The cables shall be marked, for example: IEC 62893 IEC 121.

NOTE The code designations for specific cable types are given in the particular specification, for instance in
IEC 62893-3.

5 Rated voltage

The rated voltage of a cable is the reference voltage for which the cable is designed.

The rated voltage in an alternating current system is expressed by the combination of two
values Uy/U, expressed in volts, where:
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a) Up is the r.m.s. value between any insulated conductor and “earth” (metal covering of the
cable or the surrounding medium);

b) U is the r.m.s. value between any two phase conductors of a multicore cable or of a
system of single core cables.

In an alternating current system, the rated voltage of a cable or cord shall be at least equal to
the nominal voltage of the system for which it is intended. This condition applies to the values
of both Uy and U.

The maximum permanent operating voltage of the system (AC or DC) is stated in Table 1.

Table 1 — Exampl f maximum permi
against rated voltage of cable

Rated| voltage of cable Maximum permanent permitted operating voltage of thie| system
AC 3-phase AC DC
U, /U Conductor- Conductor- Conductor- Conductgr-
earth conductor earth conductor
U, max U max
300/500 V 320V 550 V 410V 820 V
450/750 V 480 V 825V 620 V 1240 V
0,6/1 kV 0,7 kV 1,2 kV 0,9 kV 1,8 kV
6 Marking
6.1 Indication of origin

Cables |shall be provided with an indication of the manufacturer, which shall be ejther an
identification thread or a repetitive marking of the manufacturer's name or trademark.

Markingl may be by printing or by/reproduction in relief on or in the insulation or sheath|.

6.2 Continuity of marks

Each specified markishall be regarded as continuous if the distance between the end of the
mark and the beginning of the next identical mark does not exceed

— 550 mm ifthe marking is on the outer sheath of the cable;
— 275 mdr if'the marking is on the insulation or on a tape within the sheathed cable.

6.3  Durability

Printed markings shall be durable. Compliance with this requirement shall be checked by the
test given in 1.8 of IEC 60245-2:1994.

6.4 Legibility

All markings shall be legible.

The colours of the identification threads shall be easy to recognize or easily made
recognizable, if necessary, by cleaning with petrol or other suitable solvent.
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7 Core identification

7.1 General

Each power core shall be identified as specified in 7.2.
Each pilot, control, or any other additional core shall be identified as specified in 7.2 or 7.3.

7.2 Identification by colours

7.21 General requirements

=}

Identificlption of the cores of a cable shall be achieved by the use of coloured insulafio

Each ppwer core of a cable shall have only one colour, except the core identifigd by a
combingtion of the colours green and yellow.

The colpur of control (CC), pilot (CP) or any other additional core shalhbe clearly identified
and different to the power cores.

The colgurs green and yellow, when not in combination, shall notbe used.

7.2.2 Colour scheme for power cores

The preferred colour scheme (AC cables):

— threg-core cable: green and yellow, blue, brown;
— fourqcore cable: green and yellows brown, black , grey;
— five-core cable: green and yeHow, blue, brown, black, grey.

The preferred colour scheme (DC cables):

— two-fore cable: no preferred colour scheme
— threg¢-core cable: green and yellow, no preference for other cores

The colpurs shall be clearly' identifiable and durable. Durability shall be checked by |the test
given in| 1.8 of IEC 60245-2:1994.

7.2.3 Colour combination green and yellow

The distribution™of the colours for the core coloured green and yellow shall comply with the
following eondition: for every 15 mm length of core, one of these colours shall cover|at least
30 % apdinot more than 70 % of the surface of the core, the other colour covefing the
remainder.

NOTE Information on the use of the colours green and yellow, and blue. It is understood that the colours green
and yellow, when they are combined as specified above, are recognized exclusively as a means of identification of
the core intended for use as earth connection or similar protection, and that the colour blue is intended for the
identification of the core intended to be connected to neutral.

7.3 Core identification by numbers
7.3.1 General requirements

The colour of control (CC), pilot (CP) or any other core shall be clearly identified and different
to the power cores.

The insulation of the cores shall be of the same colour and numbered sequentially, starting at
number 1.
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The numbers shall be printed in arabic numerals on the outer surface of the cores. All the
numbers shall be of the same colour, which shall contrast with the colour of the insulation.
The numerals shall be legible.

7.3.2 Preferred arrangement of marking

The numbers shall be repeated, at regular intervals along the core, consecutive numbers
being inverted in relation to each other.

When the number is a single numeral, a dash shall be placed underneath it. If the number
consists of two numerals, these shall be disposed one below the other and a dash placed
below the lower numeral. The spacing d between consecutive numbers shall not exceed
50 mm.

The arrangement of the marks is shown in Figure 1.

A
|

IEC
Figure 1 — Core marking by numbers

7.3.3 Durability

Printed jnumerals shall be durable. Compliance with this requirement shall be checked by the
test given in 1.8 of IEC 60245-2:1994.

8 General requirements for the construction of cables

8.1 Clonductors
8.1.1 Material

The conductors shall consist of annealed copper. The wires may be plain or tinned.

8.1.2 Construction

The conlductor'shall comply with Class 5, according to IEC 60228.

8.1.3 €heck on construction

Compliance with the requirements of 8.1.1 and 8.1.2, including the requirements of
IEC 60228, shall be checked by inspection and by measurement.

8.1.4 Electrical resistance

The resistance of each conductor at 20 °C shall be in accordance with the requirements of
IEC 60228 for the given class of the conductor.

Compliance shall be checked by the test given in IEC 60228:2004, Annex A.

8.2 Sizes of cable
The sizes of cable shall be:

a) Power cores 300/500 V: 1,5 mm2 and 2,5 mmZ2 to 3 core.


https://iecnorm.com/api/?name=917f230b9259968be7b9147467c312fa

b) Pow
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er cores 450/750 V: 1,5 mm2 to 35 mm2 to 3, 4 and 5 core.
er cores 0,6/1 kV: 10 mm? to 95 mm? to 2 and 3 core (DC only)

d) Pilot or control cores: minimum 0,5 mm?2 to number not specified. Size of these core(s)

shal

| be different from size of power cores.

8.3 Insulation

8.3.1

Material

The insulation shall be a compound of the types specified in Table 2. The insulation of power
cores shall be compound EVI-2. The insulation of pilot, control and any other additional cores

shall be

compound EVI-1 or EVI-2.

Insulatid
specific

The tesf

8.3.2

The ins
possiblg
coating

It is per
Complig

8.3.3

The me
each tyj
thicknes

n resistance shall be in accordance with the specified values in the.p
btions.

requirements for these compounds are specified in Table 2.

Application to the conductor
Llation shall be so applied that it fits closely on the comductor. However it

to remove the insulation without damaging the insulation, the conductor, o
if any.

mitted to place a separator between the conductor and the insulation.
nce shall be checked by inspection and by,manual test.

Thickness

an value of the thickness of insulation shall be not less than the specified v
be and size of cable shown in\the particular table in the particular specificatig

not exc

s at any point may be less than the specified value provided that the differen
ed 0,1 mm + 10 % of the,specified value.

For pilot and control cores:and any other core other than power cores up to and i
0,75 mm?2 the minimum- wall thickness shall not be less than 0,33 mm. For pilot and
cores and any other gore other than power cores of 1,0 mm?2 the minimum wall thickne
not be Igss than 041" mm. For bigger cross sections see corresponding tables in the p
specifications.

Complignee'shall be checked by the test given in 1.9 of IEC 60245-2:1994.

articular

shall be
the tin

alue for
ns. The
ce does

hcluding
control
ss shall
articular

8.3.4

Mechanical properties before and after ageing

The insulation shall have adequate mechanical strength and elasticity within the temperature

limits to

which it may be exposed in normal use.

Compliance shall be checked by carrying out the tests specified in Table 2.

The applicable test methods and the results to be obtained are specified in Table 2.
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Table 2 — Requirements for insulating compounds
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1 2 3 4 5 6 7
Type of Test method
ﬁif- Test Unit compound described in
EVI-1 EVI-2 IEC Clause
1 Tensile strength and elongation at break 60811-501
1.1 Properties in the state as delivered
1.1.1 Values to be obtained for the tensile
strength:
— median, min. N/mm? 15,0 8,0
1.1.2 Values to be obtained for the elongation at
break:
— median, min. % 300 200
60811-401
1.2 Properties after ageing in air oven and
60811-501
1.2.1 Ageing conditions:
— temperature °C 135+ 2 .4/135+ 2
— duration of treatment h 7 x 24 7 x24
1.2.2 Values to be obtained for the tensile
strength:
— variation @), max. % £30 £30
1.2.3 Values to be obtained for the elongation at
break:
— variation @), max. % £30 £30
2 Hot set test 60811-507
21 Test conditions:
— temperature °C - 200+ 3
— time under load min - 15
— mechanical stress N/cm? - 20
2.2 Values to be obtained:
— elongation undey load, max. % - 100
— permanertelongation after cooling, max. % - 25
3 Pressurg test at high temperature 60811-508
3.1 Test-conditions:
—\/temperature °C 1202 | —
3.2 Values to be obtained:
— median of the depth of indentation, max. % 50 -
4 Bending at low temperature 60811-504
For core diameter < 12 mm
4.1 Test conditions:
— temperature °C 40 £ 2 40 £ 2
— duration of treatment See 4'20%'2%(1:26081 1-
4.2 Values to be obtained: No cracks



https://iecnorm.com/api/?name=917f230b9259968be7b9147467c312fa

-14 - IEC 62893-1:2017 © IEC 2017

1 2 3 4 5 6 7
Type of Test method
Eif- Test Unit compound described in
EVI-1 EVI-2 IEC Clause
5 Elongation test at low temperature 60811-505
For core diameter > 12 mm
51 Test conditions:
— temperature °C -40 £ 2 -40 £ 2
. See 4.2 of IEC 60811-
— duration of treatment 505:2012
5.2 Values 1o be obtamed:
— elongation at break, min. % 30 30
6 Hardness
6.1 Values to be obtained °) > 50 ISO 7619-1
(Shore
D)
> 80 ISO 48
(IRHD)
@) Varigtion: difference between the median value after ageing and the medidm Value without ageing, expressed
as al|percentage of the latter.
b) Test|can be performed on pressed plaques where it is not possible-fo use extruded insulation (pilot and

contfol cores)

8.4
8.4.1

Flller (optional)

Material

Fillers when used shall be composed of\6he of the following or of any combination of the

following:

— compound; or

— natural or synthetic textilesj.or
— paper.

When

constitupnts and thetinsulation and/or the sheath. Compliance with this requirement
checked by the campatibility test given in Annex A.

8.4.2

The filldrscshall fill the spaces between the cores giving the assembly a practically

g compound is’ used as filler, there shall be no harmful interactions betw

Application

een its
shall be

circular

shape. The fillers shall not adhere to the cores. The assembly of cores and fillers may be held
together by film or tape.

8.5

Assembly

The cores shall be twisted together.

A tape may be applied around the core assembly before application of the sheath.

8.6

Metallic screen (optional)

A metallic screen, consisting of a braid of plain or tinned copper wires, may be included in the
construction. A suitable filler or tape shall be applied between assembly of cores and the
metallic screen.
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Requirements for the metallic screen shall be agreed between manufacturer and customer.

8.7 Sheath

8.7.1

Material

The sheath shall be a compound of the types specified in Table 3.

The test

8.7.2

requirements for these compounds are specified in Table 3.

Application

The she@ath shall be extruded In a single layer on the assembly of cores and Tilers or

if any.

The shd
placed {

In certa

filler (sge 8.4.2).

8.7.3

The mefan value of the thickness shall not be less than the specified value for each t

size of ¢

Howevelr, the thickness at any place may be less than the specified value provided
differen¢e does not exceed 0,1 mm + 15 % of the'specified value, unless otherwise sp

Complig

8.7.4

The shegath shall have adequate~mechanical strength and elasticity within the temj

limits to

Complig

ath shall not adhere to the cores. A separator, consisting of a film lar-tape,
nder the sheath.

n cases, the sheath may penetrate into the spaces between the’cores, thus fg

Thickness

able shown in the tables of the specific part ofthese standards.

nce shall be checked by the test given in 1.10 of IEC 60245-2:1994.

Mechanical properties before and after ageing

which it may be exposed in normal use.

nce shall be checked by carrying out the tests specified in Table 3.

screen,

may be

rming a

ype and

that the
bcified.

berature
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Table 3 — Requirements for the non-electrical test for sheathing compounds

1 2 3 s | s | s 7 8
Type of compound Test method
I:lif. Test Unit described in
EVM-1 EVM-2 EVM-3 IEC Clause
1 Tensile strength and elongation at 60811-501
break
1.1 Properties in the state as delivered
1.1.1 Values to be obtained for the tensile
strength:
— median, min. N/mm 20,0 10,0 10,0
1.1.2 | Values to be obtained for the
elongation at break:
— median, min. % 300 150 300
1.2 Properties after ageing in air oven 60811-401 and -501
1.2.1 Ageing conditions:
°C 110 £ 130 100+ 2
— temperature 5 >
— duration of treatment h 7% 24 7 % 24 7 x 24
1.2.2 | Values to be obtained for the tensile
strength:
- variation @, max. % +30 +30 +30
1.2.3 || Values to be obtained for the
elongation at break:
— median, min. % 300 - 250
— variation 2, max. % £30 £30 £40
13 Zgopert/es after immersion in mineral 60811-404
1.31 Ageing conditions:
°C 100 100 100 £ 2
— temperature 9 5
— duration of treatment h 7 x 24 7 x 24 7 x 24
1.3.2 | Values to be obtained for the tensile
strength:
— variation )y max. % +40 £40 £40
1.3.3 Values_to-be obtained for the
elongation at break:
~\{median, min. % 300 _ _
— variation @, max. % +30 +40 +40
2 Hot set test 60811-507
2.1 Test conditions:
°C - 250 * 250+ 3
— temperature 3
— time under load min _ 15 15
— mechanical stress N/cm?2 _ 20 20
2.2 Values to be obtained:
— elongation under load, max. % - 100 175
— permanent elongation after % - 25 15
cooling, max.
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1 2 3 s | 5 | s 7 8
Ref. . Type of compound Z::tc:?tfézolg
No. Test Unit

EVM-1 | EVM-2 | EVM-3 IEC Clause
3 Pressure test at high temperature 60811-508
3.1 Test conditions:
— temperature °C 103 * )
3.2 Values to be obtained:
— median of the depth of o &0 -
Tndentation, max.
4 Bending at low temperature 60811-504
For overall cable diameter < 12 mm
4.1 Test conditions:
— temperature °C 40+2 | 402 | -35%2
— duration of treatment See 4.2 of IEC 60811-504:2012
4.2 Values to be obtained:
— elongation at break, min. No cracks
5 Elongation test at low temperature 60811-505
For overall cable diameter > 12 mm
5.1 Test conditions:
— temperature °C 40.+2 | -40+2 | -40%2
— duration of treatment See4:2 of IEC 60811-505:2012
5.2 Values to be obtained:
— elongation at break, min. % 30 30 30
6 Heat shock test 60811-509
6.1 Test conditions:
— temperature °C 150 £ 2 - -
— duration of treatment h 1 - -
6.2 Values to be obtainéed No - -
cracks

7 Water resistance test 62893-2 5.4

7.1 Test conditions:
— temperature °C 802 70 £ 2 702
% Stime under load h 7 x24 7 x24 7 x24
7.2 Values to be obtained:
— median, elongation at break, min. % 300 - -
— variation, elongation at break, % +30 +30 +30
max. % £30 £30 £30
— variation, tensile strength, max.
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1 2 3 4 | 5 | 6 7 8
Ref Type of compound Zest r!lt;etgo.d
No- Test Unit escribed in
EVM-1 EVM-2 EVM-3 IEC Clause
8 Ozone resistance 60811-403
8.1 Test conditions:
— temperature °C 40 £ 2 40+ 2 40+ 2
— relative humidity % 55+5 55+ 5 55+ 5
— duration of treatment h 72 72 72
— ozone concentration (by volume) % (200 £ (200 £ (200 £
50) 50) X 50) X
106 106 1076
8.2 Results to be obtained: Absence of cracks
9 Tear resistance 62893-2 5.5
9.1 Values to be obtained:
— mean value, min . N/mm 25 10 10
10 Determination of saponification 62893-2 5.6
value
mg of 200 = -
Mean value to be obtained, max KOH/g
1 Resistance against acid and 60811-404
alkaline solution of outer sheath
11.1 Test conditions:
Acid: 1 Normal-oxalic-acid or acetic
acid
Alkaline solution: 1Normal-sodium
hydroxide solution
— temperature °C 23+ 2 23+2 2312
— duration h 5 5 5
11.2 Values to be obtained:
variation, tensile strength, max % + 40 + 40 + 40
median, elongation/at\break, min % 100 100 100
12 Weathering/UV resistance of outer 62893-2 5.2
sheath
12.1 Test conditiens See 5.2.3 of IEC 62893-2
12.2 Resultsto be obtained: See 5.2.4 of IEC 62893-2
a3  Variption: difference between the median value after ageing and the median value without |ageing,
explesséd as a percentage of the latter.
8.8 Tests on completed cables
8.8.1 Electrical properties

The cables shall have adequate dielectric strength and insulation resistance.

Compliance shall be checked by carrying out the tests specified in Table 4.
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Table 4 — Requirements for electrical tests
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1 2 3 s | 5 | e 7 8
Ref. Tests Unit Rated voltage of cables Test
No. method described in
300/500 | 450/750 0,6/1 IEC (Sub)clause
\" \" kV standard
1 Measurement of the 60245-2 2.1
resistance of conductors
1.1 Values to be obtained See IEC 60228
2 Voltage test on completed 60245-2 2.2
cable:
2.1 Test conditions:
— minimum length of the
sample m 10 10 10
- minimum period of immersion
in water h 1 1 1
- temperature of the water °C 20+ 5 20+ 5 20+ 5
2.2 \Voltage applied (AC) \Y 2 000 2 500 3 500
or
Voltage applied (DC) v 4000 5000 7000
2.3 Duration of each application of
voltage, min. min 5 5 5
2.4 Results to be obtained No breakdown
3 Voltage test on cores 60245-2 2.3
3.1 Test conditions:
- length of the sample m 5 5 5
- minimum period of
immersion in water h 1 1 1
- temperature of the water °C 20+ 5 205 205
3.2 Applied voltage (AC)
- up to and including 0,6 ‘mm \Y 1 500 - -
— exceeding 0,6 mm v 2 000 2 500 3500
or
Applied voltage. (DC)
- up to andtincluding 0,6 mm Vv 3 000 . .
- exceeding 0,6 mm v 4000 5000 | 7000
3.3 Duaration of each application of
voltage, min min 5 5 5
3.4 Results to be obtained No breakdown
4 Measurement of insulation 60245-2 2.4
resistance
4.1 Test conditions:
— length of the sample m 5 5 5
— minimum period of
immersion in hot water h 2 2 2
— temperature of the water °C See tables in the particular
specification
4.3 Results to be obtained See tables in the particular
specification
5 Long term resistance of See |IEC 62893-2 62893-2 5.1.1
insulation to DC
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Overall dimensions

The mean overall dimensions of the cables should be within the limits specified in the tables
in the particular specifications.

The difference between any two values of the overall diameter of sheathed cables of the
same cross-section (ovality) shall not exceed 15 % of the mean measured overall diameter.

rieat-stresses

8.8.3 Mechanical strength of flexible cables

8.8.3.1 General

The flexible—eables—shal-be—ecapable—ofwithstandirgbending—and-othermeeha
occurrinlg in normal use.

Complignce shall be checked by the test given in 3.1 of IEC 60245-2:1994.
8.8.3.2 Flexing test for cables up to conductor cross section of 4$,mm?
The tesi shall be carried out in accordance with 3.1 of IEC 60245-2:1994.

During the test with 30 000 cycles, i.e. 60 000 single movements, neither interruptio

current,
screen
occur.

After thg
or corre
(for inst
break in

The con
voltage

8.8.3.3

The tes
exerted

short circuit between the conductors nor short circuit between the cores
if any) nor short circuit between the cables and-pdlleys (the flexing apparaty

e required number of cycles, the sheath of‘the cable shall be examined undef
cted vision. There shall be no point at mhich any underlying component of th
ance inner sheath, tapes, insulated Cores, screen, etc ) shall be visible th
the sheath. The sheath and the screen (if any) of the cable shall then be remg

es from the cable without its\.sheath and screen (if any) shall then withst
test carried out in accordanee with Ref.No.3 of Table 4.

Bending test for cables with conductor cross section larger than 4 mm

shall be carried out in accordance with 1ISO 14572:2011, 5.9. The mechani
on the cable shall be according to Table 5.

Table 5 — Mechanical load for flexing test

n of the
and the
s) shall

normal

e cable
rough a
ved.

and the

cal load

1 2 3
Cross-section of power cores Force
above up to and including
mm? mm? N
. 2,5 20
2,5 6 25
6 16 50
16 70 75
70 - 100
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