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European foreword FxHai &

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

A (EN 50620:2017) i CLC/TC 20 (Hi45) Zthil.

The following dates are fixed: LA T~ H 2 [ 2 19«

< 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

< 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document have to be withdrawn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 given to CENELEC by the European Commission
and the European Free Trade Association.
AR SO R AR RN 2 53 2 RN B H 52 5 W43 T WO F AR vRE A 25 4 2 B4 A 1 ) o



BSEN 50620:2017

EN 50620:2017 (E)

1 Scope
FieNsc|

-~

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).

AAFHERUE T R HFRAGY & HUE HLE 450/750 V LA TG i Beit . RATAHASR 2Kk, LA
L 26 T RGN T o i s G 2 TR Y. FE RSB (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.

AN R e B FE S TN BB Rt e, FETE TR B O B R R LB S (PETS WL EN 61851-1 F1 EN 62196
2 o FRHEZER T EN 61851-1 B78 HAE R, 1-3. Akn it th 4 52 B R Y 300/500 VI EEL 454N S0 AT EN
61851-1 K78 LA 1.

The maximum conductor operating temperatures for the cables in this standard is 90 °C.
AR AE L R B OK 3AA TTAR IR EE DY 90°C.

The cables may be: .45 7] &

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

TR R 4 (EN 61851-1 [I1EM A) 5 B

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

A DT AR AN AZ i HL VRO 1 Al R TR A G20 (EN 61851-1 UM B) 5 X

c) permanently attached to a fixed charging point (case C of EN 61851-1).
ARG 2 [E 2 FE L A (EN 61851-1 [1EHL ©

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.

AARAER IR T HEIRAE I EN 50565-1 PR 3R B 22 2R A /a8 FHY IRt O 22 4 APk R AT SE P A FRL G

2 Normative references

VGRS S

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.

PAR A i BB 70 SCAFAE A SO R Ve 5T, TN 2 e AN AT i ML FBIR 51 e, A
FRATEH o FLRATEH WIS SO, HEdf s (B EEE0 EH.

EN 228, Automotive fuels — Unleaded petrol — Requirements and test methods
EN 228, VAZGRARI-TCH M-SR A S 7 %

EN 590, 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
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EN 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

EN 50334, Marking by inscription for the identification of cores of electric cables
EN 50395:2005, Electrical test methods for low voltage energy cables
EN 50396:2005, 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 (U0/U) — Part 1: General requirements

EN 60228, Conductors of insulated cables (IEC 60228)

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)
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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 (IEC 60811-401)

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 (IEC 60811-403)

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

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 (IEC 60811-501)

EN 60811-503, Electric and optical fibre cables — Test methods for non-metallic materials — Part
503: Mechanical tests — Shrinkage test for sheaths (IEC 60811-503)

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 (IEC 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 (IEC 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 (IEC 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 (IEC 60811-507)

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)
(IEC 60811-509)

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

EN 62230, Electric cables — Spark-test method (IEC 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

ISO 22241-1, Diesel engines — NOx reduction agent AUS 32 — Part 1: Quality requirements
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3 Terms and definitions Ri& I E X

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

FEASCEA,  PURAREAE SGE

3.1
type test B A5
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

FEFRAE AR AE B 55 (1 A8 2 /T, NFE— s s Attt AT 05K, DAUE B 2 00 S 1) 2 i = I M e
fiE

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

JEL: ASCRISMOPER R, (ERISEARIR, FRAR SRR, B T 2R R A T R M A 0
o 5 I 7 30 AT

3.2

sample test #£ 5 WA
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

X 258 B LR il B L 56 1l FL 4 SR B B AT ARk, 8 DABSIE B 2 T A A BT R

3.3
routine test TR
R

tests made on all production cable lengths to demonstrate their integrity

XF A AP AR FEREAT I, DIEW] L se B

3.4
halogen-free material ¢ X4 %}

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

RTINS, BRI A R 5 A R R IV

3.5
type of compound X&)%

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

AR5 5 8 W E A4 S e T IR0 o

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

1 REARE U EWRARRRA BERR.

3.6
EVI
insulation compound for cables in this standard

ArrHER S NG EY)
8
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3.7
EVM
sheathing compound for cables in this standard

Abr e B4 B R

3.8
CP core

control pilot core % #| S [t

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

HIBE PRk, TR 7 B LR 1 B AR 42 1l D g

Note 1 to entry: For further information see EN 61851-1.
FHVE 1. E2/EE M EN 61851-1

3.9
CC
control core &% 0>

core in the cable for additional control and measurement functions

FE T B ) T 0 e
EN 50620:2017 (E)

4 Rated voltage i€ &

The rated voltage of a cable is the reference voltage for which the cable is designed.
L5 TR A0 5 F R 2 RS I I S B L g .

The rated voltage in an alternating current system, is expressed by the combination of two values
U0/U, expressed in volts, where:

AT RGP R AE B MBI SRR . u0/u, BACNAREE, b

a) UO0 is the r.m.s. value between any insulated conductor and “earth” (metal covering of the cable or the surrounding
medium);

U0 AR L Tk 5 Festh” (RESR &R o 2 8- B 5D 2 181 H roms AR s

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.
U J& 25 20 FL 25 B B0 FEL G 2R 458 AT AT P A A TR ) RMLS AL
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 U0 and U.

fERZ ARG, RS LR A AIUE U B 2S5 T H U R S #Ue i ik . U2 PG+ vo A1 U (L.

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.

ARG AR A s W] e K Gl R G e HL o FL B IR B KK A SEVE AR FL IS AR 1
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Table 1 — Examples of maximum permitted voltages against rated voltage of cable

FEL A RE B I ) B K SRV L R IR 51

Rated voltage of cable Maximum permanent permitted
operating voltage of the cable
a.c. 3-phase a.c.
uo/u Conductor- Conductor-
earth conductor
Vv U0 max (V) U max (V)
300/500 320 550
450/750 480 825

5 Marking ¥#ic

5.1 Indication of origin &=} i} B

Cables shall be provided with an identification of origin consisting of:
HL 0 N AT R AR R, B

a) either the manufacturer’s identification thread;

il 32 e A R 265

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:
B3 R A4 PR B AR IR SR ARG, B (AN SR SRR M S eSS, SRR BL R =Rk —
1) printed tape within the cable;
FEL 4 P ) TR 7 5
2) printing, indenting or embossing on the insulation of at least one core. Any core may be chosen;
FERD— M A2 = EEIR] . RENERERED . AT DL FAE (T RZ O
3) printing, indenting or embossing on the sheath.

& ERETR . SR B

5.2 Continuity of marking Arid &L

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 SRR A& B AR I 5 N — AN [E AR 5 T Sk 22 a) R ER B ANk
a) 550 mm if the marking is on the outer sheath of the cable;

IR PRCE RIS E b, U0 550 mm

b) 275 mm if the marking
is:275mm, WIRFRIEH

1) ontheinsulation of a sheathed cable;
FEF BRI 4% b
2) ona tape within a sheathed cable.

FEAT B AR BT L

NOTE A “Specified Marking” is any marking that is prescribed as a normative requirement by this EN.
A FUERRIL A EN FLE R E ZR AR T FR T .

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

HoAmbric, waihm) 8RS =J7 TR BRI bRD, AT IR A R 2K

10
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Figure 1 shows an example of the marking as used on the outer sheath of the cable.

1 5oR 7 AMPE B FR R 6 .

L < 550 »,

O ORIGII\&I‘ XYZi lPRIC-‘;IN g(YZ)

Figure 1 — Example of marking & 1-
N

5.3 Use of the name CENELEC 44 % iK% F

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

AN LA F Bl R R AR B R B TARUEL R RS A e S .
5.4 Code designation fUEZ 44 R

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

MRAEAPRAER EoR, AR AN B BB RS, JHFEPE RiESrid (H5.2) :

— EVC (Electric Vehicle Cable);

MBIV HL

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

fX*5: HO5BZ5-F 5% HO5BZ6-F &, HO7BZ5-F &, HO7BZ6-F

— number and nominal cross section of power cores;

HL ) SO B e 44 ST

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

BHnats (cc fu/sk P , g S AbRER A T (i)

—  rated voltage;
WUE HL

— number of cable standard.
IR R

EXAMPLE For code designation: EVC HO7BZ5-F 5 x 6 + 2x0,5 450/750 V EN 50620
RIS A FRRME]: EVC HO7BZ5-F 5x6+2x0,5 450/750 V EN 50620

5.5 Additional voluntary marking Bi$in 5 B4xic

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.

FOVFIINFRIC, BINELEES, HA R T AR ERZR. R 1 ks, WASS 5.1 /5.4
HESR PR R BT AR B ISR iC R 5 5 i B RN B, IR A B8 I SR T o

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.

FOVFAE SR BIPEARIC I [R]— 25 4R R B 73— 2R 2k A3 T AR I AR 10 B AANER T 1100 mm (18] [ 3. 52 4
Mo

11
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5.6 Additional requirements FffinZ 5K

5.6.1 Durability i A 14

Printed markings shall be durable. Compliance with this requirement shall be checked by the test given in
EN 50396:2005, 5.1.

ENRIAR N o ML EN 50396:2005 25 5.1 2525 H HIRIGHS B A& BT S AR

5.6.2 Legibility 5 i1k

All markings shall be legible.
RER IS TANA LA

The colours of the identification threads shall be easy to recognize or easily made recognizable, if
necessary by cleaning with any permitted safe petroleum-based solvent.

W WE,  FARAT RV B AR S, IR BRSO B B S TR ECS TR .
6 Requirements for the construction of cables Hi. 2% jifi T. >R
6.1 Conductors 54f

6.1.1 Material #1¥}

The conductors shall be class 5 flexible copper conductors in accordance with EN 60228.

S RN EN 60228 [ 5 24k 4AR S 2k

The wires of conductors shall be plain or metal coated, for example with tin or silver. Coated wires shall be
covered with a continuous layer of the coating. There shall be no visible gaps in the continuous layer,
when examined with normal or corrected vision.

TN Qiijj?tl’ﬂhz}ﬁﬁé)% Plan e . IRIRNL N B — JRELL N ERIZ . IR B IR AL
SIRIES, HESR AT AT LA B

6.1.2 Electrical resistance Hi.FH
The resistance of each conductor at 20 °C shall be in accordance with the requirements of EN 60228.
Compliance shall be checked by the test given in EN 50395:2005, Clause 5.

B FL7E 20°C T A HLFHR A7 A EN 60228 B K. MiE ik EN 50395:2005 26 5 25+ 45 H R B0 4G &
et

6.2 Sizes of cable

The sizes of cable shall be:

HLZE RS R

— power cores 300/500V - 1,5 mm?2 and 2,5 mm?2 -3 core;
HLYR 266 300/500 V-1.5 mm 2 1 2.5 mm 2-3 it

— power cores 450/750V - 1,5 mm?2 3 core and 2,5 mm2 to 35 mm?2 - 3,4 and 5 core;
HL YR 2650 450/750 V-1.5 "5 22K 3 51 2.5 P =K & 35 P = K-3. 4 fl 5%,

— CC/CP cores—0,5 mm2 and 1,0 mm?2 - number of cores not specified.
CC/CP 5-0.5 mm 2 Al 1.0 mm 2-KH & H
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6.3 Insulation Z&%%

6.3.1 Material #1¥}

The insulation shall be halogen-free compound EVI-2 for power cores, and EVI-1 or EVI-2 for CC/CP
cores.

FEYE 20 I 48 2 SR TE AL S8 EVI-2,  CC/CP Z3it 46 2% % A EVI-1 BY EVI-2.

In all cases the insulation shall meet the requirements given in Table 2.

TERTETE T, AGNFER 2 P HrEeR,
6.3.2 Application to the conductor & T $4&

The insulation shall be applied by extrusion, such that it fits closely on the conductor, but it shall be possible
to remove it without damage to the insulation itself, to the conductor or to the metal coating, if present. It is
permitted to apply the insulation in a single layer, or in a number of coherent layers.

MG N KPR, S REEELS, HNRBEMUIAAEZAS, SARSEERE (W0f)
G PR R . RTPERESRZ M Eh N AL

13
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Where more than one layer is used, all testing shall be carried out on the complete insulation as though
it were a single layer.

WA T AIE—F, WRAEBNMEE FITrE AR, R — 1N 3RE—FF.
NOTE Insulation applied in more than one layer does not conform to the definition of “double insulation”
given, for instance, in HD 60364.

E: — R UL ERAGART & RE AL B E 3, Bl HD 60364 Hr4s i E .

Compliance shall be checked by inspection and by manual test.
JOLIE I A A AN T B R B S A K.

6.3.3 Thickness B &

The mean value of the thickness of insulation of the power cores shall be not less than the specified value for
each size of cable shown in the Table 4a and 4b.

R ZR O 25 )5 T (T ME LA N T 38 4a T 4b o BEF RST FLZE R E 1

However, the thickness at any place may be less than the specified value provided that the difference does not
exceed 0,1 mm + 10 % of the specified value.

(B3, ARy R AT DN T RUEAE, AP H22 R A HUE (B Y 0.1 mm+10%.

Compliance shall be checked by the test given in EN 50396:2005, 4.1.
LI EN 50396:2005 2 4.1 25 H 45 H RSO R A A5 A1k

For CP/CC cores the minimum wall thickness at any point shall not be less than 0,33 mm.
X CP/CC s, ARA m ) B NEEJE AR /N T 0.33 mm.

6.3.4 Core identification #ZCr iR H|

6.3.4.1  General #EiR

Each power core in the cable shall be identified by colour, see 6.3.4.2.
FL 2 P AR R o SR B AT AR I, I 6.3.4.2.

Each control and/or pilot core (CP/CC) in the cable shall be identified either by colour, see 6.3.4.2 or
numbering, see 6.3.4.3.
RS RN I A /B 4008 (ep/ce) ROEE B TR, W 6.3.4.2 85, W 6.3.4.3.

6.3.4.2  Core identification by colours FH&ifa iR &5

6.3.4.2.1 General requirements —f &K

Identification of the cores of a cable shall be achieved by the use of coloured insulation or by a
coloured surface like in EN 50525-1:2011.

P 5 S0 0 PR TR 1) S o FH R (0 40 25 R (0 R T S8 30, 40 EN 50525-1:2011 1Tk

Each core of a cable shall have only one colour, except the core identified by a combination of the colours
green-and-yellow.

FLA RN S N A — P, (HIE I 2% N3 U2 S PR IR S i BRAb

The green-and-yellow core, if any, shall comply with the requirement of 6.3.4.3.

LUEMTOR () NATE 6.3.4.3 2K,

The colours green and yellow, when not in combination, shall not be used for any multicore cable.

gr AN AT H TR 2 0 LR .

6.3.4.2.2 Colour scheme B2 7 R

Colour scheme for power cores shall be in accordance with HD 308 S2:

HLJR A 0 7 28 A5 HD 308 S2:

14
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— three-core cable: green-and-yellow, blue, brown;

=OUHSE: gk, L BR

— four-core cable: green-and-yellow, brown, black, grey;

SRR, PR, B, KA

— five-core cable: green-and-yellow, blue, brown, black, grey.

e, HE. A, BE, ke

The colours of pilot and/or control cores shall be clearly indentified and different to the power cores.
SEATUR /B RO I B S R AR IR, IR S R RE S AN ]

The colours shall be clearly identifiable and durable. Durability shall be checked by the test given in
EN 50396:2005, 5.1.

ERE NIE T AT, A AT . i APERE I EN 50396:2005 5.1 H 4 H AR B TR

15
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6.3.4.2.3 Colour combination green-and-yellow & FEBHE

The combination of the colours green-and-yellow shall be such that, on any 15 mm length of the core, one of
these colours covers at least 30 % and not more than 70 % of the surface of the core, the other colour covering
the remainder of that surface.

OB ORAENER, EOLEM 15 mm KEZ L, Hh—MZit 208 50 2R T 1) 30% 2
70%, 3 —FPEE O 2R I IR .

NOTE This requirement is in accordance with EN 60445.
TE: IZERATA EN 60445,

Compliance shall be checked using one of the test methods in EN 50396:2005, 5.2.

R A% EN 50396:2005 55 5.2 25 H 1 — e U7 i da B AT S

6.3.4.3 Core identification by numbers for control, pilot (CC,CP) cores 2%t S
(cC. cP) M5 iRA

6.3.4.3.1 General requirements — i ZE K

The insulation of the cores shall be of the same colour and numbered sequentially.

The numbering shall start by number 1.

O 4z N BAMIFEREE, FEZTFRS . 5 1T,

The numbers shall be printed in arabic numerals on the outer surfaces 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.

H0y N AT R AR By ENRIAE S AR e BT 9 5 RIBE N AR R, 5850 RHI BT TE O EE .
K7 LIS I T o

6.3.4.3.2 Preferred arrangement of marking ¥5ic B B % ZHE

The numbers shall be repeated, at regular intervals along the core in accordance with the axial
arrangement described in EN 50334.

4% 8 EN 50334 FHRTIR I EI I E, IS EIHE R S
6.3.4.3.3 Durability it A1t

Printed numerals shall be durable. Compliance with this requirement shall be checked by the test given in
EN 50396:2005, 5.2.

EVRIECE N2 AN« ROEIE EN 50396:2005 57 5.2 45 145 H IFRIGAS 2 2 S FF & AR R
6.4 Assembly of cores HEits 23

The cores shall be twisted together. A tape may be applied over the core assembly.

OB NG, ESHM B R .

A centre-core is not permitted. A centre-filler of suitable material may be applied.

R VA FE Lt TG PR i A v B

The maximum length of lay shall be not more than 20 times the diameter of the assembly of laid up cores.

xR KK EASEEESHAEAT 20 £5.
6.5 Other components FfthZH BlEE 4

6.5.1 General #iR

Interstitial fillers may be included in the construction of the cables.

L2 g R] e EL SR B R
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6.5.2 Interstitial fillers 3EBE

6.5.2.1 Composition ZHJ

Fillers shall be composed of one of the following or of any combination of the following:
HORE R AL HE DA AR — Fhal DL MR H 5

— acompound based on polymeric materials; or

BT REWMEHIAEY): B

— natural or synthetic textiles; or

RARELE YT s 8.

—  paper.

Eiio
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6.5.2.2 Requirements

R

Fillers shall fill the spaces between the cores, and shall not adhere to the cores. The fillers shall be
capable of being removed without damage to the cores.

HRF RIS Z A B, AR S B SRR BRAE AR L F SRR .

There shall be no harmful interactions between the fillers and the insulation and/or the
sheath. Compliance shall be checked as part of the compatibility test requirements.

BURL 5 48 5 2 AN/ B3P 8B Z (M ANMSAEAE R F RO AR . AF N A MR 2R — 7,
RERFEE.

6.6 Sheath &

6.6.1 Material #1¥}

The sheath compound EVM-1 (Z5) or EVM-2 (Z6) shall be used. The requirements for the sheath materials are
specified in Table 3.

MNAE R EA S EVM-1 (Z5) B EVM-2 (26) . PEMEIAIE R WL 3.
6.6.2 Application M

The sheath shall be applied by extrusion and shall consist of a single layer or two adherent layers.

PENCRHIGETT 30 R BN R R = 4L

The sheath shall not adhere to the cores, and shall be capable of being removed without damage to
the cores.

PEANREMAS L, I H RS A ARSI 0L N R

Assemblies of cores shall be surrounded by tapes, or by the sheath itself, or by a combination of
these. In all cases there shall be no substantial cavities between the assembled cores and the next
immediate layer.

ORI PSR AR OLN, 4L E RORANR — JZ 22 [ #RAN LA £E S i
PR 22 M

In some case interstitial fillers may be allowed and may also fill any such cavities.

FESCLEAELLT, AT AR, m] DURFR AR R 2

The application of the sheath shall give the finished cable a practically circular shape.

PP (1) 7 A8 i L 20 S BB S [
6.6.2.1 Sheath in a single layer EEPE

The sheath shall be applied as a homogeneous layer either EVM-1 or EVM-2.
PERCNEIAE, B EVM-1 B EVM-2.

6.6.2.2 Sheath in two layers i EPE

a) Inner layer. [N =

The inner layer of the sheath shall be EVI-2. b) Outer layer.
PENERNEVI-2. b) 4ME

The outer layer of the sheath shall be EVM-2. Layers shall be bonded together.
PEINZN N EVM-2. & 2N

6.6.3 Thickness B &
18
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The mean value of the thickness of the sheath shall be not less than the specified value for each type
and size of cable shown in the Table 4a and 4b.

P 1P EERA /N TR 4a 1 4b BT &3 A0 28 BRI RS FL S (0 0 18

However, the thickness at any place may be less than the specified value provided that the difference
does not exceed 0,1 mm + 15 % of the specified value.

B3, ARy (R AR AT e/ T RUEAE,  ATSR R 2 A AN HUE (A Y 0.1 mm+15%.

For two-layer constructions the inner layer shall be maximum of 40 % of the specified value for wall
thickness in Table 4b for the particular type of cable.

XFRURGH, TR R B LE, WIRRKRN AR 4b FHLE B JEAE 1 40%

EN 50620:2017 (E)

Compliance shall be checked by the test given in EN 50396:2005, 4.2 or 4.3.
NI EN 50396:2005. 4.2 5% 4.3 Th &5 RIS B TR A .

6.6.4 Colour Bifs

The colour shall be throughout the whole of the sheath (or the whole of the outer layer in a two layer
construction).

BN B AN R (B E SN IMED

Durability shall be checked by the test given in EN 50396:2005, 5.1.

it A 1 B i EN 50396:2005 5.1 H145 H R I HEAT R 2

For permanent outdoor use, the sheath shall be protected against discoloration due to UV.

XEFARAME T AMER],  BLORY I 52 AN SR AR

7 Requirements ZE3K

Each cable shall comply with the requirements given in this European Standard.

TR PR A AR WM A 2 R R

Testing shall be in accordance with Table 53R 56 M 75 &3 5 FIE R,

NOTE For non-electrical tests on sheaths in two layers see EN 50525-1:2011, 5.6.2.3, c).
KTMWEPERAERSRKE, 1H2 0 EN 50525-1:2011, 5.6.2.3, ¢)

The dimensions of the cables shall conform to Table 4a or 4b for the relevant size.

FLAE RS AT &K 4a 8L 4b A 0 RST HEEE o

The requirements to be met for the compatibility test shall be as given in Annex A.

RN R AT B S A FR IR
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Table 2 — Requirements for halogen free insulation compounds

TGN E VIR ER
1 2 3 4 | 5 6 | 7
Ref. AT AR W EYER
Test : =
No. Unit FRifE %K EVI-1 EVI-2
1 LRI
22 4|
14 [EMATHERE N/mm2 | EN 60811-501
144 | hrfhomE{E: 15,0 8,0
— median, min.
W A A %
112 |- median, min. 300 200
12 HEEZALE T RE EN 60811—401
121 A
— temperature °C 135+ 2 135 + 2
— duration of treatment h 7 x 24 7 x 24
1.2.2 | h i om B {E:
— median, min. ) - -
N/mm
— variation, max. y 30 30
0
123 Wr i AE
— median, min. - -
, 30 +30
— variation, max. %
1.3 PR EN 60811-507
134 |Conditions %1
— Temperature i % - 200+ 3
— Time under load J#} ] °C min - 15
— mechanical stress HLik S /7 N/om? 20
Values to be obtained Z 74y | VoM -
1.3.2 |- elongation under load, max.fx K
ot T IR % _ 100
— permanent elongation after
cooling, ¥ &1 J 117K A ZEAf % % _ 25
max.
1.4 [l E A5 EN 60811-508
Conditions %1%
1.4.1
- duration of heating under load 4
Lignteiy B! h
- temperature i5.f¥ . 120+ 2
142 Result to be obtained 315 145 H c
Median of the depth of
indentation, max R I F ) ] 50
1, WA %
1.5 | Cold elongation test ¥ ik 4 EN 60811-505
151 |Conditions:Z&ff
— temperature 5
Values to be obtained: Z3k/8 HI{H °C —40%2 402
1.5.2 |- elongation at break, min.fz /M ZL4E
fie % 30 30
1.6 Shore hardness 14 [KiEE IRHD ISO 48 = 80 (IRHD)
Shore D HD 605 2.2.1 =50 (D)
S2:2008
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Table 3 — EXHFENEMIHIER

1 2 3 4 | 5 6 7

Ref Test method described in Type of compound
’ Test Unit

standard clause EVM-1 EVM-2

1 DA
Properties before ageing
Y ettt s EN 60811-501

1.1.1 |Values to be obtained for the tensile

strength: 7 5 FEAE

— median, min. 2

N/mm 20,0 10,0

1.1.2 |Values to be obtained for the
elongation at break: Wi Z4{H & {H

— median, min. o 300 150
0

1.2 Properties after ageing in oven EN 60811401
121 [PEEALE TR
IAgeing conditions:
2L %A °C 1102 120+ 2
- temperature h 7 x 24 7% 24
LS

122 | duration of treatment 7447 4k
FF (8]

\Values to be obtained for the
tensile strength: {4 58 5 (4

— median, min. % +30 +30
123 [ Vvariation, max. 44k, A
\Values to be obtained for the
elongation at break:

Wr SR K AE % 300 -
— median, min. % +130 +30
— variation, max.

N/mm

1.3 |Hot set test #z R4 EN 60811-507
131 [Conditions & fF

- Temperature i5. /& °C min - 250+ 3

— Time under load N & N/em?2 - 15

— mechanical stress HLIN 1

Values to be obtained Z 315 (1118 B 20
132 [ elongation under load, max.f% K %

A T IR 2

ermanent elongation after cooling, by - 100

max. A H 5 FIZK A B2, fRfE °

— 25

14 |Cold elongation test ¥ i i 4 EN 60811-505
141 [Conditions:Z&fF oG —40+2 —40+2

L temperature J5.E

Values to be obtained: ZE3R1EKIH % 30 30
142  elongation at break, min.f /M

SLAEf 2
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4

5

6

7

No.

Ref.

Test

Unit

Test method described in

Type of compound

standard

clause

EVM-1

EVM-2

1.5
1.5.1

1.5.2

Requirements after water immersion
127K JEE R

Test conditions

A S5

— Temperature

I

— Time under load

28k H 1]

Values to be obtained
AR (E

— median, elongation, min.
R, EfREE, dRME

— variation, elongation, max.
Rk, M, FORE

— variation, tensile load, max

S K A AR A

°C

%
%
%

EN 50396:2005

10.3

802
7 x24

702
7 x24

1.6

1.6.1

1.6.2

1.6.3

Properties after immersion in mineral
oil IRM 902 1™ 4yl =L = 1) 1A e
test conditions: X ¥ 2% £

— temperature {5

— duration of treatment 7447 ¥ 4L [i]
Values to be obtained for the tensile
strength: i {H15i & i

— variation, max. 284k, R AAE

Values to be obtained for the
elongation at break: Wi Zf K&

— median, min."FA7 %L BeME

— variation, max.Z84¥,, fAAE

°C

%

%
%

EN 60811-404

100 £ 2
7 x24

300
+30

100 £ 2
7 x24

1.7
1.71

1.7.2

Heat shock test

R i

Test conditions:
56 2 A

-temperature

L

- duration of treatment
VAT RESEET (]

Results to be obtained
BRI HILER

°C

EN 60811-509

150 £ 2
1

No cracks

1.8
1.8.1

1.8.2

Pressure test at high temperature

(SRR A

Test conditions:

50 %A

- duration of heating under load

i A7 A A0 e )

- temperature i &

Result to be obtained

RTINS R

Median of the depth of indentation,
max IR EE R EE, HoRME

°C

%

EN 60811-508

100 £ 2

50

1.9

Tear strength 245 &
Mean value to be obtained, min
FEF{E, min

N/mm

EN 50396:2005

10.2

40

10

2.0

Resistance against saponification
YA

Mean value to be obtained, max
FRAFHIFIIE, KA

mg of KOH/kg

EN 50396:2005

10.1

200

22



http://dx.doi.org/10.3403/30103505
http://dx.doi.org/10.3403/30103505
http://dx.doi.org/10.3403/30103505

EN 50620:2017 (E)

BSEN 50620:2017

Table 4a — Dimensional and insulation resistance values of HO5BZ5-F and HO7BZ5-F 2

1 2 3 4 5 6 7
Rated Number and Insulation Sheath Mean overall Mean overall Minimum Minimum
voltage nominal thickness thickness diameter diameter insulation insulation
Uo/U cross . Lower limit Upper limit resistance resistance
sectional | Powercore | Specified _ _ at 20 °C at 90 °C
area of Specified value Inf(\)’raTua:we Inf(\),;Tua:ve
conductors value
\Y mm? mm mm mm mm MQ-km MQ-km
300/500 3x15 0,6 1,0 7,9 10,1 9,4 0,0094
300/500 3x25 0,6 1,0 9,1 11,5 7,6 0,0076
450/750 3x15 0,7 1,0 8,2 10,5 10,5 0,0105
450/750 3x25 0,7 1,0 9,3 11,9 8,6 0,0086
450/750 3x4 0,7 1,1 10,8 13,8 7.1 0,0071
450/750 3x6 0,7 1,2 12,3 15,7 6,1 0,0061
450/750 3x10 0,7 1.4 14,8 19,0 4,9 0,0049
450/750 3x16 0,7 1,5 17,6 22,6 3,9 0,0039
450/750 3x25 0,9 1,7 21,9 28,0 3,9 0,0039
450/750 3x35 0,9 1,9 25,7 32,9 3,3 0,0033
450/750 4x25 0,7 1,0 10,2 13,1 8,6 0,0086
450/750 4 x4 0,7 1,1 11,9 15,2 7.1 0,0071
450/750 4%x6 0,7 1,2 13,5 17,3 6,1 0,0061
450/750 4 %10 0,7 1.4 16,4 20,9 4,9 0,0049
450/750 4 x16 0,7 1,6 19,7 25,2 3,9 0,0039
450/750 4 x25 0,9 1,9 24,6 31,5 3,9 0,0039
450/750 4 x35 0,9 21 28,9 37,0 3,3 0,0033
450/750 5x25 0,7 1,2 1,7 15,0 8,6 0,0086
450/750 5x4 0,7 1,3 13,5 17,3 7.1 0,0071
450/750 5x6 0,7 1,4 15,4 19,7 6,1 0,0061
450/750 5x10 0,7 1,5 18,3 23,4 4,9 0,0049
450/750 5x16 0,7 1,7 22,0 28,1 3,9 0,0039
450/750 5x25 0,9 2,0 27,5 35,2 3,9 0,0039
450/750 5x35 0,9 2,3 32,4 41,5 3,3 0,0033

R da THPFEISNE RCHERSR BA — A SR H S (451 .

The overall dimensions of cables have been calculated in accordance with EN 60719.

HRHE EN 60719 iH5 7 BEIHIAMNE R .
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Table 4b — Dimensional and insulation resistance values of HO5BZ6-F and HO7BZ6-F @

1 2 3 4 5 6 7
Rated Number and Insulation Sheath Mean overall Mean overall Minimum Minimum
voltage nominal thickness thickness diameter diameter insulation insulation
Uo/U cross . Lower limit Upper limit resistance resistance
sectional | Powercore | Specified _ _ at 20 °C at 90 °C
area of Specified value Inf(\)’raTua:we Inf(\),;Tua:ve
conductors value
\Y mm? mm mm mm mm MQ-km MQ-km
300/500 3x15 0,6 1,5 8,9 11,6 9,4 0,0094
300/500 3x25 0,6 1,6 10,1 13,2 7,6 0,0076
450/750 3x15 0,7 1,5 9,2 11,8 10,5 0,0105
450/750 3x25 0,7 1,6 10,5 13,5 8,6 0,0086
450/750 3x4 0,7 1,7 12,1 15,5 7.1 0,0071
450/750 3x6 0,7 1,9 13,7 17,5 6,1 0,0061
450/750 3x10 0,7 2,1 16,3 20,8 4,9 0,0049
450/750 3x16 0,7 2,4 19,4 24,9 3,9 0,0039
450/750 3x25 0,9 2,8 24,2 30,9 3,9 0,0039
450/750 3x35 0,9 3,2 28,4 36,3 3,3 0,0033
450/750 4x25 0,7 1,7 11,6 14,9 8,6 0,0086
450/750 4x4 0,7 1,9 13,4 17,2 7.1 0,0071
450/750 4%x6 0,7 2,0 15,2 19,4 6,1 0,0061
450/750 4 %10 0,7 2,3 18,1 23,2 4,9 0,0049
450/750 4 x16 0,7 2,6 21,7 27,7 3,9 0,0039
450/750 4 x25 0,9 31 27,0 34,5 3,9 0,0039
450/750 4 x35 0,9 3,5 31,7 40,6 3,3 0,0033
450/750 5x25 0,7 1,8 12,9 16,5 8,6 0,0086
450/750 5x4 0,7 2,0 14,9 19,1 7.1 0,0071
450/750 5x6 0,7 2,2 16,9 21,7 6,1 0,0061
450/750 5x10 0,7 25 20,3 25,9 4,9 0,0049
450/750 5x16 0,7 2,8 24,2 31,0 3,9 0,0039
450/750 5x25 0,9 34 30,2 38,7 3,9 0,0039
450/750 5x35 0,9 3,9 35,6 45,5 3,3 0,0033
% 4b PP R AR B — s B 4.

The overall dimensions of cables have been calculated in accordance with EN 60719.

R4 EN 60719 iH5 1 S IAME R ).

24



http://dx.doi.org/10.3403/00316783U

EN 50620:2017 (E)

Table 5 — SER AWK

BSEN 50620:2017

1 2 3 4 5 6 7
Ref No Test Unit | Category Test method Rated voltage of cables
of test
300/500 V 450/750 V
1 Electrical test B3R
11 Measurement of the resistance of TS EN 50395:2005
: conductor 544 L BH fr1 I & ’ Clause; 5 ’
Values to be obtained, max Z3k15
1.1.1 SN see EN 60228 see EN 60228
1.2 Voltage test on cores 2% H 56 T8 EN 50395:2005,
Test conditions: {4 2% 14 Clause 7
121 - length of sample #f 5 K &
- - minimum period of immersion in
water fx iR L [H] m 5 5
- temperature of the water 1 1
KR
Applied voltage (a.c.) according h
to specified thickness of 20+5 204+5
122 insulation: R4 #HL5E 48 2% )2 FE i o
- IiE G2
-up to and inc. 0,6 mm
/NT 2T 0.6 mm
o ceegiRg 0.6 mm 1500 2000
Duration of gach application of 2000 2500
voltage, minimum
123 VAN SR 1, S |V 5 5
(i ) s mi
124 Result to be obt ained E?ﬁfﬂ‘ﬂgéﬁk% No hreakdown No hreakdown
1.3 Voltage test on completed cable T,S EN 50395:2005,
€ i FL 2 P FEL S At Clause 6
Test conditions: &4 5 11
1.3.1 L
- minimum length of the sample
R KR m 20 20
- minimum period of immersion in
water fx iR L [H]
- temperature of the water 7Kif 1 1
Volt lied (a.c.)’ L (X
ﬁ;))age applied (a.c.)iE i L (32 2045 2045
1.3.2 Duration of each application of h 2 500 3500
voltage, minimum 4 ¢t i e s °
RS E], B
1ag | ML B 5 5
Result to be obtained k15 )44
1.3.4 No breakdown No breakdown
1.4 Absence of faults on insulation %% R EN 62230
1.4.1 i " see EN 62230 see EN 62230
Test conditions: Result
1.4.2 to be obtained X455 No breakdown No breakdown

i B AR
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4

5

6

7

Ref No

Test

Unit

Category
of test

Test method

Rated voltage of cables

300/500 V

450/750 V

1.5

1.5.1

1.5.2

1.56.3

1.5.4

Check on absence of faults on
insulation & £ 4 2% TG i

Voltage test iR

Test conditions: A1 2 £

Applied voltage (a.c.) according
to specified thickness of
insulation: R4 72 [ 4 5 5 5
TN L (23D

- up to and inc. 0,6 mm /N &
0.6 mm

- exceeding 0,6 mm #id 0.6 Z=&K
Duration of each application of
voltage, minimum 4 /it if H
FEFFFEE H), B/ ME

Result to be obtained E3i15 145 H

min

EN 50395:2005,
10.3

1500
2000

No breakdown

2000
2500

No breakdown

1.6

1.6.1

1.6.1.1

1.6.1.2

1.6.2

1.6.2.1

1.6.2.2

Measurement of insulation
resistance #4%% fi fHN 5

Cables at 20°C20°C i ) 45
Test conditions: i34 2 1f

- length of sample £ i K &

- minimum period of immersion in
water i i 1]

- temperature of the water 7K
Result to be obtained %315 (145 %
Cables at 90°C

90°C Iy H 4

Test conditions:

AT

- length of sample ¥f K&

- minimum period of immersion in
water = I 1]

- temperature of the water

Result to be obtained

KR

BRI R

°C
MQ-km

°C

MQ-km

TS

EN 50395:2005,
8.1

EN 50395: 2005,
8.1

2
20

min. as stated in
Table 4a/b

2
90

min. as stated in
Table 4a/b

2
20

min. as stated in
Table 4a/b

2
90

min. as stated in
Table 4a/b

1.7

1.71

1.7.2

Surface resistance of sheath
=R I

Test conditions: i1 2 £F

- voltage applied, d.c.ji il &, H

Hin

- duration of test 1565 2 i} )

Result to be obtained Z 34545 5

min

T,S

EN 50395:2005,
Clause 11

100 to 500
1
=>10°

100 to 500
1
=>10°
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Ref No Test Uni Category Test method Rated voltage of cables
t of test
300/500 V 450/750 V
1.8 Capacity of CP core to all power T EN 50289-1-
cores.CP 1%} AT FL I AZ i 25 5 5:2001, 4.3.1
Test conditions: {4 2 -
1.8.1
- frequency #i%
- temperature of the water 7K kHz 1 1
Result to be obtained 3R 151) 45
esult to be obtained 375145 4 oG 60+5 60+5
1.8.2 pF/m <150 <150
1.9 Long term resistance of power T EN 50395:2005,
cores to d.c. HLJFZE T B HLY Clause 9
191 K e BH
Test conditions: i1 2 -
- length of sample ¥ ¥ K & m 5 5
- i e sdindl
duration of test R 48 IF & ] 240 240
- temperature of the water
KR h 805 805
- d.c. voltage applied
AN B L C 600 900
2 Constructional and
dimensional tests
SRR RS ) . .
21 Checking of compliance with T, S Inspectlcir: ar:d Ctlau(?e 3 of this Ctlau(?e 3 of this
constructional provisions manual tes standar standar
2.2 2T A A T IE T, S EN 50396:2005, | see Table 4a/4b | see Table 4a/4b
Measurement of thickness of 4.1
insulation £ & Bl &
2.3 . T, S EN 50396:2005, | see Table 4a/4b | see Table 4a/4b
Measurement of thickness of 4.9/4.3
sheath 4" )& BE il & o
24 Measurement of overall dimensions 4} T, S
TE R &
2.4.1 - Mean value “¥4{H mm [T, S EN 50396:2005, | see Table 4a/4b | see Table 4a/4b
441
- ovality i[5 B
242 % T,S EN 50396:2005, | 15 % 15 %
442
Insulation material test 4244 Bl % this standard Table 2 Table 2
Sheath material test 1" 1AL this standard Table 3 Table 3
5 Resistance of sheath against EN 60811404
N-oxalic acid #§E%t N-ER K
5.1 Test condition: i1 5% 11
N=Nz=3
-tempgraturg W c 2345 2345
- duration ]
Result to be obtained: E3RSHI4E R | h 168 168
55 - tensile strength, variation ${#15% i,
: ik
0,
- elongation at break WiZd K & max. + 40 max. £ 40
% =100 =100
6 Resistance of sheath against T EN 60811404
N-sodium hydroxide
6.1 BEXEEMMIBLTE
: Test condition: i 4 &1
- temperature /¥ °C 23+5 235
- duration FF&:} ]
Result to be obtained: T3k & H | h 168 168
6.2
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Ref No Test Unit Category Test method Rated voltage of cables
of test 300/500 V 450/750 V
- tensile strength, variation % max. = 40 max. = 40
bR, AR
- elongation at break KiZ2{# & % =100 =100
7 Compatibility test fH 2145 T EN 60811—401 | Annex A Annex A
8 Cold impact test at -40 + 2 °C T Annex C
-40£2°C (174 it ik
8.1 Result to be obtained no crack no crack
BRI HILER
9 Cold bend test 4 Z X%
Diameter of cable £ 12,5 mm T EN 60811-504
9.1 28 H4£<12.5 mm
‘ Test conditions: &4 5 1
- temperature °C 40+ 2 -40 £ 2
- duration of conditioning 5 ¥4z
02 B ] h 16 16
. . P
Result to be obtained E 315 )45 H no cracks no cracks
10 Cold elongation test ¥R 5
Diameter of cable > 12,5 mm T EN 60811-504 Table 2/3 Table 2/3
EAEZ>12.5 mm
11 Ozone resistance at complete
cable 5E¥ R IR R & H: T
Method A J57% A
111 EN 60811403
Test conditions: &4 5% 1
11.1.1 | - temperature &
- duration J ] .
- ozone concentration (by volume) c 2512 2512
AR e h 24 24
OR Method B 7774 B
% (250-300) x 10 | (200-300) x 10
Test conditions: &4 5 1
- temperature & i
11.2 EN 50396:2005,
- relative humidity AH X5 & 813
11.2.1 | - duration J{iiJa]
- 0zone concentration (by °C 40+2 40+2
J= iz RE
;;)I)ume)i%k&)x Gtk % 55+ 5 55+5
h 72 72
Result to be obtained ZFk15 )45 5F
% (200 £ 50) x 10 | (200 + 50) x 10
11.3 no cracks no cracks
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Ref No

Test

Unit

Category
of test

Test method

Rated voltage of cables

300/500 V

450/750 V

12
121

Weathering/UV-resistance i f54;
IR MR

Result to be obtained E 315 )45 H

Annex F

no cracks

no cracks

13

13.1

13.2

Shrinkage test at complete
cable 5E% BT IR 4E AT
Test conditions: i 2
- temperature % &
- duration FF4EH [A]
- length L of sample
R L
Result to be obtained: K545
ES
- shrinkage Y& 4ii

°Ch

mm

%

EN 60811-503

120+ 5

5005

max. 3

120+ 5

5005

max. 3

14

141

Test under fire conditions
KR FAE T B ER

Result to be obtained
EIRG MR

T,S

EN 60332-1-
2:2004/A1:2015

EN 60332-1-
2:2004/A1:2015,
Annex A

EN 60332—1-
2:2004/A1:2015,
Annex A

15

15.1

Assessment of halogens for all
non-metallic materials FiA53E4&
JBATRL g R VPG

Result to be obtained 2
BRI EE R

EN 50525—
1:2011, Annex B

requirements of
EN 50525—
1:2011, Annex B

requirements of
EN 50525—
1:2011, Annex B

16

16.1

16.1.1

Mechanical strength of

completed cable F% 5 B 4541

W

Flexing test followed, after immersion in
water, by a voltage test at 2 000 V on
cores for cables up to 4 mm2 B
J&, ENTFEETF 4 mm 2 [FHEZEE EIHT
2000 V i i a5 .

- number of cycles fiFFF X4k

Result to be obtained ZEFK15 45

EN 50396:2005,
6.2

30 000

no crack, no
breakdown

30 000

no crack, no
breakdown

16.2

16.2.1

Cylic bending test followed, after
immersion in water, by a voltage
test at 2 000 V on cores for cables
larger 4 mm2 B R, 1E 2
000 V HJE T X 4 mm 2 PL_EHLEE
SER R AT 15 A 2 il

- number of cycles 7E¥F 1%L

Result to be obtained E 375 )45 F

1ISO 14572:2011,
7.3°

5000

no crack, no
breakdown

5000

no crack, no
breakdown

17

Resistance against chemicals

it SEA

Annex D

2 requirement for conductivity max. 40 uS/mm iz K 5 LR E 3R N 40ps/mm

b other test criteria have to be agreed between manufacturer and customer fill i i 125 /2 A 47 i 58 oAtk g b e
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Annex A
FrH#E A
(normative)
FTaER)
Requirements for compatibility test

A

A.1 Conditions
M
Test samples shall be aged for 7 days at (100 + 2) °C.
RFERAE (100£2) °C FEM T K.
A.2 RequirementsA.2 E3R
After ageing the insulation and the sheath shall pass the requirements of Table A.1.
WG, BEMPENTTER A1 KIER,
Table A.1 — Requirements

FAL-ER

Tests units Insulation Sheath

L LEiva Ytk e
Tensile strength —  median, min. s, B N/mm?2 - -
Ny fi
AL — variation @, max. 254k a, % % + 30 -30°P

N

Elongation at break — median, min. % - -
%] %
LE SRS — variation 2, max. % + 30 +30

a8  Variation: difference between the median value obtained after ageing and the median value obtained without ageing expressed

as a percentage of the latter.
. ZHEFENTESREMNPEZ BN ZESR, HEERE D HRR.

b Positive tolerances are not limited.

12 ZE AN 32 PR
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Annex B
fHfF B
(informative)
Guide to use (future amendment EN 50565)

e (RKEIThR EN 50565)

(This annex is informative. It will be incorporated into EN 50565 series at the next revision)
KA S . ERIE T —IRIBITR 98N EN 50565 551
Table B.1 — Constructional details and limiting conditions

SE AR R 2 A

Units

Constructional details 254075

Nominal voltage rating %5 f1 )k 300/500

450/750
Number of power cores and cross- sectional area size range examples v 3%x15

PR YR A B R R T B S R 151 mm? 3%x25 see Table 4a and 4b

Duty Fi/T-

Extra light %714} 11t A +
light

Ordinary ]
Heavy HIP

Presence of water /K [/ 2 7E
Condition AD1 214 AD1
Condition AD2

Condition AD6

Condition AD7 - -
Condition AD8

+ o+ [+ + o+ 4+

+ 4+ 4+

Corrosive or polluting substances J& /14575 4L 4 5
condition AF3 %1 AF3 - -

Impact condition AG2 i 41 ag2 - +

Vibrations condition AH3 JE2/2& 1+ AH3

Outdoor use F5MEH]
I&te}%ﬂ%ent and temporary periods of short duration %5 s 8] [ [F] &4 A1l Hsf

Permanent 7}( 7\ E/] - +

Charging mode 7 FL{H =,
According to EN 61851-1 24 EN 618511 Mode 1 1,2,3

Flexing % Iffi
Frequent flexing 471 #5 i + +

Temperature &5

Maximum  conductor  operating temperature normal

: ‘ °C 20
S TARGR IR

Maximum conductor operating temperature short circuit 200°C (tinned conductor)

B KR AR R B 2506 ISUGIrEVl )
. . o ° are or silver coated conductor

(L/ILaX|mum alloyvable time 5 s). C 200°C (BB Sk )

B K FCVFISTA] 5 s EVI-1 4 160°C

250°C (#RF 2l F:40)

Maximum cable surface temperature i K H 25 2 1 i3 ) 80
e 30126 PR 38 6 B R, Rl B I 3 T P A 50° (Skin contact should be avoided when
c) °C operating these cables unless
calculations show that the surface
temperature does not exceed 50°C)

Maximum storage temperature 5 & fifi 17 15 ) °C 40

Minimum installation and handling temperature

o °C -35
AR 2 SRR I
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Annex C ff{#4 C
(normative) CHILYEPER)
Cold impact test
RE MR

The cold impact test shall be performed at —(40 + 2) °C according to EN 60811-506, but the mass of
hammer, the mass of steel intermediate piece and height shall comply with Table C.1.
R4 EN 60811-506, KM TR TE— (4042) °C NEEAT, (HEEM TS AR R 2R 10 57 5 A e
FFEaR CA BIER,

Table C.1 — Parameter for cold impact

AFHSH
Cable diameter Mass of Mass of steel intermediate Height
(D) hammer piece 4R A4 F & mm
E=N
mm ERE g
9

D<15 1000 200 100
15<D<25 1500 200 150
D>25 2000 200 200

The cable shall be inspected with normal or corrective vision without magnification. No cracks shall be
determined.

RLAEANTBOR B 0 T F I B IEAL A 2 re 48 . AN LA E AT A 28 5% .
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Annex D
f% D
(normative)
TG P B
Resistance a{gainst chemicals
i

2
Table D.1 — List of test media

JEAN FRFIR
Test-medium A% N FR

1 Lubricating oil engine severe duty Diesel and gasoline service
(15W40)iE 7 il A sh HLE RL e AR IR 25 (15W40)
Gasoline automotive unleaded; EN 228

2 RERIJEEY R EN 228
Urea solution (32,5 %) in acc. with ISO 22241-1
3 Ve = ey
4 1SO 22241-1 R FIHIK (32.5%)
4 Diesel fuel, automotive EN 590 %57, 7574 EN 590
5 Anti freezing agent, Ethylenglycol (C2HsO2) — water (mixing

TN, 7 (c2h602) —K GRA 1:1)

Solvent cleansing compound, for example: P3-Solvclean AK
6 (Fa. Henkel);

TRHANELEALEY), Wltn: P3 SolvClean AK (FA. &)

Requirements for resistance against chemicals

iR Ak 22 K

The completed cable shall be immersed for 1 h at room temperature in each of the test chemicals.
Cable ends shall not be immersed in fluid. The cable can be slightly bent to fit into test container with
fluid.

SERR LGS RTE iR TR S 1 he B85 SR N AR . TR s i s g, DA
fERE I A NI 2

The testing shall be done after 22 h after immersion. The cable shall be bent around a mandrel with a
diameter equal to 5 times the outer diameter of the cable. The test cable shall show no crack when
examined with normal or corrected vision without magnification.

B NAEIR I 22 /NN JEHEAT o FLBINSRE BARSE T HZEAME b RS . FECCRI LR, HE
WA IEM R A, R TR
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Annex E

fiH#F E
(informative)
CEFSSED)
Current ratings
FEL A E 1
The current ratings given in this annex are for ordinary and heavy duty flexible cables (copper
conductors), for cables in free air or cables touching a surface with an ambient temperature of 30 °C.
The values given for the cables, are based on continuously loaded cable (100 % load factor) with
current having an alternating frequency of 50 or 60 Hz. National regulations/codes also give current
carrying capacity that are in line with limiting temperatures of the cables.
AP s b g HA A R R AUE (DS T A E A B g (R4, EH T BB P RS 5
Bilm 0y 30° C R MMl A g . 4 A SR (E 25 T S0 s 4 (100% 8 R 80 , Horb i
AETARZE N 50 B 60 HF2Z I HLR . 1B S5/ AUTE L as 1 56 L 48 A PR FE (R B RE 7
Table E.1 — Current rating for flexible cable for Mode 1 charging only (300/500 V)
AT 1 SRR BAERBERTR (300/500 V)

Conductor cross-section (mm?) Current rating (A)#E B (A)
SLEBE (mm2)
Single phase 2.4
1,5 14
25 25

NOTE Current rating also suitable for cables touching a surface.

VE: BUE R G T R R

Table E.2 — Current rating for flexible cable for Mode 2 and 3 charging (450/750V)

Conductor cross-section (mmz2) Current rating (A)
Single phase Three phase —#f

1,5 14 -
2,5 25 20

4 35 30

6 44 38

10 62 54

16 82 71

25 109 94

35 135 117

NOTE 1 Conductor temperature 60 °C, which takes into account that the surface of the cable should
not exceed 50 °C, to avoid involuntary reaction in the event of contact with exposed skin.j& 1: ‘F2£iH ¥
N 60° C, FEEFHEAEFME AN 50° C, Lg% 5 551 BB & A AR E RN .
NOTE 2 The tabulated ratings are for cable run in free air
2 FrP i EIUE (e F T H s i A

Temperature correction factors

BEEIERY
Ambient temperature °C 1155 /& 30 35 40 45 50 55
°C
Correction factor 14 1F % 1,0 0,91 0,82 0,71 0,58 0,41

The selection of the cross-sectional area of the power conductor shall not be based on current-
carrying capacity alone. Account shall also be taken of for instance the voltage drop, which is related
to the efficiency of the charging process.

L) AR ORI AR AR R AN NI TR AE J1 . IENHIE IR FE, X 57 RERIACRA K.
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Annex F
fHfF F
(normative)
AR (ER K
Weathering/UV resistance test

i ik P UK S A B

This test is to determine the UV stability of the sheathing material of the cable. This is done by
assessment of cracks after exposure to ultraviolet light and water.

AR 7O ML PR SR e, R VP (8 R 7 4 S PR U B4 52 P
.

The samples shall be pieces of a completed cable.

i N e 4 FL A8 IR

Two samples shall be exposed to UV light in accordance with the requirements of EN 50289-4-17
Method A, for 720 h (360 cycles).

A% EN 50289-4-17 Jji% A FUEK, K5 PIAE R Rk AL 50 APET 720 h (360 (RATEH) o

NOTE Additional information on weathering/UV resistance testing can be found in EN ISO 4892-1:2016, and
EN IS0 4892-2:2013. VE: A KM/ ST EII LRI EZ(EE, 1S W EN IS0 4892-1:2016 A1 EN
1S0 4892-2:2013,

After the exposure, the test specimens shall be removed from the equipment and conditioned at
ambient temperature for at least 16 h. Then the cable shall be bent around a mandrel with a diameter
equal to 5 times the outer diameter of the cable.

Feiz)a, RN EEUCT, JREMAEEIRE T 2T 16 he X5, SN FEISEARSE T L
HME 5 A B2 i .

After the bending the sheath of both samples shall show no crack when examined with normal or
corrected vision without magnification.

T, AR R P EAE BRI BT Y R B AL A B AN IR
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