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myndigheter och av EU.
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Sverige och samordnar svensk medverkan i internationell och europeisk
standardisering. SEK dr en ideell organisation med frivilligt deltagande fran
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SEK samordnar svenska intressenters medverkan i SEKs tekniska
kommittéer och stodjer svenska experters medverkan i internationella
och europeiska projekt.
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Utformningen av standarder sker i allt vasentligt i internationellt och
europeiskt samarbete. SEK &dr svensk nationalkommitté av International
Electrotechnical Commission (IEC) och Comité Européen de Normalisation
Electrotechnique (CENELEC).
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IEC och CENELEC &r organiserat.

Arbetet i de tekniska kommittéerna ar 6ppet for alla svenska
organisationer, foretag, institutioner, myndigheter och statliga verk. Den
arliga avgiften for deltagandet och intékter fran forsaljning finansierar SEKs
standardiseringsverksamhet och medlemsavgift till IEC och CENELEC.

Var med och pdverkal
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kompetensutveckling.
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SEKs kansli for mer information.

SEK Svensk Elstandard
Box 1284
164 29 Kista
Tel 08-444 14 00
www.elstandard.se



EUROPEAN STANDARD EN 50618
NORME EUROPEENNE
EUROPAISCHE NORM December 2014

ICS 29.060.20
English Version
Electric cables for photovoltaic
systems
Cables électriques pour systémes photovoltaiques Kabel und Leitungen - Leitungen fir Photovoltaik Systeme

This European Standard was approved by CENELEC on 2014-10-27. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2014 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50618:2014 E

SEK Svensk Elstandard



EN 50618:2014 -2-

Contents Page
0T =TT o 4
L Yo 11T T} o T 5
1 8T o - PN 6
2 NOIrMative refereNCEeS ... ... s e e s s e e e e s nnmnn e 6
3 Terms and definitioNs ... e 7
4 Rated VOItage .......coiiiiiiiir e ——— 8
5 Requirements for the construction of cables..............eiiii e 8
5.1 L0 o 4 o 11T o1 8
5.2 L L= 1] T T ) o P 8
5.3 8 £ LT o N 9
6 1 T (1 T 10
6.1 (€71 4 =T o 10
6.2 Indication of Origin ......ccceiiiiiiiiii i ————————————————— 10
6.3 Code deSigNation ... —————————————— 10
6.4 Nominal cross-sectional area of CONAUCLOL ... s 10
6.5 Continuity of Marking .....cccocciiiiiii i ————————————— 10
6.6 Use of the name CENELEC ............ s ms s sms e s 10
6.7 Additional reqUIremMENts ... 1
7 Requirements for completed cables .......... .. 1
71 (€71 4 =T o 1
7.2 oo 1 Tk L =T PN 1
7.3 NON electrical teStS...... .. e 12
Annex A (normative) Guide to use — Use of cables for PV systems .........cccccoinrimminnimninnessnnnennn 20
Annex B (normative) Requirements for insulation and sheathing materials .........c.cccocmnnriinnnniinnncienn, 24
Annex C (normative) Cold impact test.........ccccviminiiiiminni e ——————— 26
Annex D (normative) Dynamic penetration test...........cccccciinimminni i ————— 27
Annex E (normative) Weathering/UV resistance test..........c.ccccoiniimminnimnes e 28
BibliOGraPNY .t 29
Figures

Figure 1 — Example of the marking as used on the outer sheath of the cable................ccccooiiiiiiii s 10
Figure D.1 — Arrangement for dynamic penetration test............coooiiiiiiiii e 27
Tables

Table 1 — Dimensional and insulation resistance Values............c.uuiiiiiiiiiiii e 14
Table 2 — Tests for cables 10 EN B50B18 ..ot e st ee e s nne e e e snneeees 15
Table A.1 — Intended use of cables for PV systems (environmental conditions) ............ccccccoeviiiiiieiie e, 21
Table A.2 — Recommended use of cables for PV SYStEMS .........c..uviiiiiiii i 22
Table A.3 — Current carrying capacity 0f PV CabIES ...........ooooiiiiiiiiiiie e 22

SEK Svensk Elstandard



-3- EN 50618:2014

Table A.4 — Current rating conversion factors for different ambient temperatures...............ccooeciiieieeeeiecnnnen, 23
Table B.1 — Requirements for insulation and sheathing materials ..............ccccccceiiiiicii e, 24
Table C.1 — Parameters for cold iMmPact tEST ..........coiiiiiiiiiie e a e e e nree s 26

SEK Svensk Elstandard



EN 50618:2014 -4 -

Foreword
This document (EN 50618:2014) has been prepared by CLC/TC 20 “Electric cables”.

The following dates are fixed:

. latest date by which this document has to be (dop) 2015-10-27
implemented at national level by publication of
an identical national standard or by
endorsement

« latest date by which the national standards (dow)  2017-10-27
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 shall not be held responsible for identifying any or all such patent rights.

This standard covers the Principle Elements of the Safety Objectives for Electrical Equipment Designed for
Use within Certain Voltage Limits (LVD - 2006/95/EC).
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Introduction

This standard specifies cables for use in Photovoltaic (PV) Systems, in particular for installation at the Direct
Current (d.c.) side. These cables are suitable for permanent outdoor use for many years under variable
demanding climate conditions. Relatively stringent requirements are set for these products in line with the
expected harsh usage conditions.

During the writing of this standard the joint work of TC 64 (Electrical installations and protection against
electric shock) and TC 82 (Solar Photovoltaic Energy Systems) on the design and installation of PV systems
has been taken into account.

SEK Svensk Elstandard



EN 50618:2014 -6-

1 Scope

This European Standard applies to low smoke halogen-free, flexible, single-core power cables with cross-
linked insulation and sheath. In particular for use at the direct current (d.c.) side of photovoltaic systems, with
a nominal d.c. voltage of 1,5 kV between conductors and between conductor and earth.

The cables are suitable to be used with Class Il equipment.

The cables are designed to operate at a normal maximum conductor temperature of 90 °C, but for a maximum
of 20 000 hours a max. conductor temperature of 120 °C at a max. ambient temperature of 90 °C is permitted.

NOTE The expected period of use under normal usage conditions as specified in this standard is at least 25 years.

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.

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 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 (UyU) — Part 1: General requirements

EN 50565-1:2014, Electric cables — Guide to use for cables with a rated voltage not exceeding
450/750 V (UyU) — Part 1: General guidance

EN 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state (IEC 60068-2-
78)

EN 60216-1, Electrical insulating materials — Thermal endurance properties — Part 1: Ageing procedures and
evaluation of test results (IEC 60216-1)

EN 60216-2, Electrical insulating materials — Thermal endurance properties — Part 2: Determination of thermal
endurance properties of electrical insulating materials — Choice of test criteria (IEC 60216-2)

EN 60228:2005, Conductors of insulated cables (IEC 60228:2004)

EN 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 60332-1-
2:2004)

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)
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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 61034-1, Measurement of smoke density of cables burning under defined conditions — Part 1: Test
apparatus (IEC 61034-1)

EN 61034-2, Measurement of smoke density of cables burning under defined conditions — Part 2: Test
procedure and requirements (IEC 61034-2)

EN 62230:2007, Electric cables — Spark-test method (IEC 62230:2006)

HD 60364-5-52:2011, Low-voltage electrical installations — Part 5-52: Selection and erection of electrical
equipment — Wiring systems

HD 60364-7-712, Electrical installations of buildings — Part 7-712: Requirements for special installations or
locations — Solar photovoltaic (PV) power supply systems (IEC 60364-7-712)
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