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European foreword

This document (EN 50620:2017) has been prepared by CLC/TC 20, Electric cables.
The following dates are fixed:

¢ latest date by which this document has  (dop) 2017-11-12
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-05-12
standards conflicting with this
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate (M/511) given to CENELEC by the European
Commission and the European Free Trade Association, and supports EU Regulation.

For the relationship with EU Regulation (2014/35/EU) see informative Annex ZZ, which is an integral
part of this document.

Additional relevant Directives and Regulations may be applicable and impose supplementary
requirements.
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Introduction

Following the outcome of the German Vilamoura Notification (BT/DE0259/NOT/CC) and the
agreement of TC20 to carry out the work this document has been prepared to cover the subject by a
European document.

This standard specifies requirements and tests for the cable component of charging cables between
the electricity supply point or the charging station and the vehicle. The charging cables are applicable
for charging modes 1 to 3 of EN 61851-1.

The EV charging cable is applicable to supply power and communication to an electrical vehicle and
plug-in hybrid vehicle.
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1 Scope

This standard specifies design, dimensions and test requirements for halogen-free cables with
extruded insulation and sheath having a voltage rating of up to and including 450/750 V for flexible
applications under severe condition for the power supply between the electricity supply point or the
charging station and the electric vehicle (EV).

The EV charging cable is intended to supply power and if needed communication (details see
EN 61851-1 and the EN 62196 series) to an electric vehicle. The charging cables are applicable for
charging modes 1-3 of EN 61851-1. The cables in this standard with rated voltage 300/500 V are only
permitted for charging mode 1 of EN 61851-1.

The maximum conductor operating temperatures for the cables in this standard is 90 °C.

I%) Cables, covered by this standard are understood without exception to be the pure cable
component, without any kind of accessories or plugs. They may be

a) an integral part of the vehicle (case A of EN 61851-1); or

b) the cable part of a detachable cable assembly with a vehicle connector and AC supply connection
to a socket outlet (case B of EN 61851-1); or

c) permanently attached to a fixed charging point (case C of EN 61851-1).

This standard describes cables whose safety and reliability is ensured when they are installed and/or
used in accordance to the guide to use EN 50565-1 and Annex B.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

, Automotive fuels — Unleaded petrol — Requirements and test methods

, Automotive fuels — Diesel — Requirements and test methods

EN 50289-1-5:2001, Communication cables — Specifications for test methods — Part 1-5: Electrical
test methods - Capacitance

N 50289-4-17, Communication cables — Specifications for test methods — Part 4-17: Test methods
for UV resistance evaluation of the sheath of electrical and optical fibre cable

N 50334, Marking by inscription for the identification of cores of electric cables
N 50395:2008, Electrical test methods for low voltage energy cables

N 50396:2009, Non electrical test methods for low voltage energy cables

EN 50525-1:2011|, Electric cables — Low voltage energy cables of rated voltages up to and including
450/750 V (UO/U) — Part 1: General requirements

EN 60228, Conductors of insulated cables (JEC 60228
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EN 60332-1-2:2004/A1:2015, 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 60332-1-2:2004/A1:2015)

EN 60719, Calculation of the lower and upper limits for the average outer dimensions of cables with
circular copper conductors and of rated voltages up to and including 450/750 V (IEC 60719

EN 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 (JEC 60811-40

EN 60811-403, Electric and optical fibre cables — Test methods for non-metallic materials — Part
403: Miscellaneous tests — Ozone resistance test on cross-linked compounds (JEC 60811-40

EN 60811-404, Electric and optical fibre cables — Test methods for non-metallic materials — Part
404: Miscellaneous tests — Mineral oil immersion tests for sheaths (JEC 60811-404

EN 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 (JEC 60811-50

EN 60811-503, Electric and optical fibre cables — Test methods for non-metallic materials — Part

503: Mechanical tests — Shrinkage test for sheaths (JEC 60811-50

EN 60811-504, Electric and optical fibre cables — Test methods for non-metallic materials — Part
504: Mechanical tests — Bending tests at low temperature for insulation and sheaths (JEC 60811-504

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

EN 60811-506, Electric and optical fibre cables — Test methods for non-metallic materials — Part
506: Mechanical tests — Impact test at low temperature for insulations and sheaths (JEC 60811-506

EN 60811-507, Electric and optical fibre cables — Test methods for non-metallic materials — Part
507: Mechanical tests — Hot set test for cross-linked materials (JEC 60811-50

EN 60811-508, Electric and optical fibre cables — Test methods for non-metallic materials — Part
508: Mechanical tests — Pressure test at high temperature for insulation and sheaths (IEC 60811-
508)

EN 60811-509, Electric and optical fibre cables — Test methods for non-metallic materials — Part
509: Mechanical tests — Test for resistance of insulations and sheaths to cracking (heat shock test)

EC 60811-509

EN 61851-1, Electric vehicle conductive charging system — Part 1: General requirements (IEC 61851-
1)

EN 62230, Electric cables — Spark-test method (JEC 62230
HD 308 S2, Identification of cores in cables and flexible cords
HD 605 S2:2008, Electric cables — Additional test methods

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between 10
IRHD and 100 IRHD)

ISO 14572:2011|, Road vehicles — Round, sheathed, 60 V and 600 V screened and unscreened
single- or multi-core cables — Test methods and requirements for basic- and high-performance cables

SO 22241-1, Diesel engines — NOX reduction agent AUS 32 — Part 1: Quality requiremeBdOCUMeENts
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

type test

T

test required to be made before supplying a type of cable covered by this standard on a general
commercial basis, in order to demonstrate satisfactory performance characteristics to meet the
intended application

Note 1 to entry: Type tests are of such a nature that, after they have been made, they need not be repeated
unless changes are made in the cable materials, design or type of manufacturing process which might change the
performance characteristics.

3.2

sample test

S

test made on samples of completed cable, or components taken from a completed cable adequate to
verify that the finished product meets the design specifications

3.3

routine test

R

tests made on all production cable lengths to demonstrate their integrity

3.4

halogen-free material

when used in cables designated halogen-free, material complying with the assessment of halogen
requirements in Table 5

3.5
type of compound
category in which a compound is placed according to its properties, as determined by specific tests

Note 1 to entry: The type designation is not directly related to the composition of the compound.

3.6
EVI
insulation compound for cables in this standard

3.7
EVM
sheathing compound for cables in this standard

3.8

CP core

control pilot core

core in the cable which serve the basic control function to operate a charging cable

Note 1 to entry: For further information see EN 61851-1.

3.9

CC

control core

core in the cable for additional control and measurement functions
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4 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
Uo/U, expressed in volts, where:

a) Uois the rm.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 Uo
and U.

The operating voltage of a system may permanently exceed the nominal voltage of the system. The
maximum permanent permitted operating voltage of the cable is stated in Table 1.

Table 1 — Examples of maximum permitted voltages against rated voltage of cable

Rated voltage of cable Maximum permanent permitted
operating voltage of the cable
a.c. 3-phase a.c.
UolU Conductor- Conductor-
earth conductor
Vv Uo max (V) U max (V)
300/500 320 550
450/750 480 825

5 Marking

5.1 Indication of origin
Cables shall be provided with an identification of origin consisting of:
a) either the manufacturer’s identification thread;

b) or the continuous marking of the manufacturer's name or his trademark, or (if legally protected)
his identification number, by one of the three following methods:

1) printed tape within the cable;

2) printing, indenting or embossing on the insulation of at least one core. Any core may be
chosen;

3) printing, indenting or embossing on the sheath.

5.2 Continuity of marking

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

a) 550 mm if the marking is on the outer sheath of the cable; Documents
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b) 275 mm if the marking is:
1) on the insulation of a sheathed cable;
2) on a tape within a sheathed cable.
NOTE A “Specified Marking” is any marking that is prescribed as a normative requirement by this EN.

Other marking, such as that required under recognized voluntary third party approval schemes, may
also follow the requirements of this subclause.

Figure 1 shows an example of the marking as used on the outer sheath of the cable.

1" < 550 ._l

O OR[GIWI‘ XYZ‘ IF)RIG!N g(YZ)

Figure 1 — Example of marking

5.3 Use of the name CENELEC

The name CENELEC, in full or abbreviated, shall not be marked on, or in the cables.

5.4 Code designation

Each cable shall have its full code designation according to requirements in this standard marked
continuously (see 5.2) on the sheath:

— EVC (Electric Vehicle Cable);

— code designation: HO5BZ5-F or HO5BZ6-F or HO7BZ5-F or HO7BZ6-F;

— number and nominal cross section of power cores;

— additional core(s) (CC and/or CP) with number and nominal cross section, if any;
— rated voltage;

— number of cable standard.

EXAMPLE For code designation: EVC HO7BZ5-F 5 x 6 + 2x0,5 450/750 VV EN 50620

5.5 Additional voluntary marking

Additional markings, for example the year of manufacture, are permitted, but are not requirements of
this standard. If an additional marking is applied it shall neither conflict nor interfere with the required
markings in 5.1 and 5.4. Any additional voluntary marking shall be throughout the length of the cable,
and shall be on the external surface of the cable.

Such markings, which are permitted to be applied on the same line as the obligatory marking, or on an
additional line, shall be repeated at intervals not exceeding 1 100 mm.
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