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Annex 1

2 Pfg 1169/08.2007
Requirements for
cables for use in

photovoltaic-systems

1 Scope

2 PfG 1169/08.2007 applies to flexible single-core cables (cords) for use at the DC-side of photovoltaic-
systems with a maximum permissible voltage of DC 1,8 kV (conductor/conductor, non earthed system).

The cables are suitable for use in safety class Il.
It is permitted to connect these cables as multiple-construction.

The cables are intended to operate at ambient temperature until 90°C

2 Normative references

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

IEC 60364-5-52, Erection of low voltage installations —Part 5: Selection and erection of electrical equipment
—Chapter 52: Wiring systems

EN 50267-2-1, Common test methods for cables under fire conditions — Tests on gases evolved during
combustion of materials from cables — Part 2-1: Procedures — Determination of the amount of halogen acid
gas;

EN 50267-2-2, Common test methods for cables under fire conditions — Tests on gases evolved during
combustion of materials from cables — Part 2-2: Procedures — Determination of degree of acidity of gases
for materials by measuring pH and conductivity;

EN 50305, Railway applications — Railway rolling stock cables having special fire performance — Test
methods

EN 50395, Electrical test methods for low voltage energy cables;
EN 50396, Electrical test methods for low voltage energy cables;

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 - Properties of thermal endurance - 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, Conductor of insulated cables (IEC 60228)

© Jede Art der Vervielfaltigung, auch auszugsweise, nur mit Genehmigung Seite 3 von 23
der TUV Rheinland Product Safety GmbH, Kéln, gestattet.



EN 60332-1-2, 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)

EN 60684-2, Flexible insulating sleeving — Part 2: Methods of test (IEC 60684-2)

EN 60811-1-1, Insulating and sheathing materials of electric cables — Common test methods Part 1-1:
General application — Measurement of thickness and overall dimensions — Test for determining the
mechanical properties (IEC 60811-1-1)

EN 60811-1-2, Insulating and sheathing materials of electric and optical cables — Common test methods.
Part 1-2: General application. Thermal ageing methods (IEC 60811-1-2)

EN 60811-1-3, Insulating and sheathing material of electric and optical cables — Common test methods —
Part 1-3: General application — Methods for determining the density — Water absorption tests — Shrinkage
test (IEC 60811-1-3)

EN 60811-1-4, Insulating and sheathing materials of electric and optical cables — Common test methods.
Part 1-4: General application. Tests at low temperature. (IEC 60811-1-4)

EN 60811-2-1, Insulating and sheathing materials of electric and optical cables — Common test methods —
Part 2-1: Methods specific to elastomeric compounds — Ozone resistance, hot set and mineral oil
immersion tests (IEC 60811-2-1)

EN 60811-3-1, Insulating and sheathing materials of electric cables — Common test methods Part 3-1:
Methods specific to PVC compounds — Pressure test at high temperature, test for resistance to cracking
(IEC 60811-3-1)

HD 22.13, Rubber insulated cables of rated voltages up to and including 450/750 V Part 13: Single and
multicore flexible cables, insulated and sheathed with crosslinked polymer and having low emission of
smoke and corrosive gases;

HD 605, Power cables — Part 605: Additional test methods

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, modified)

© Jede Art der Vervielfaltigung, auch auszugsweise, nur mit Genehmigung Seite 4 von 23
der TUV Rheinland Product Safety GmbH, Kéln, gestattet.



Annex 2

NORME CEl
INTERNATIONALE IEC

INTERNATIONAL 60364-7-712
STAN DARD First edition

2002-05

Electrical installations of buildings —

Part 7-712:

Requirements for special installations

or locations —

Solar photovoltaic (PV) power supply systems

O IEC 2002 Droits de reproduction réservés [ Copyright - all rights reserved

Aucune partie de cette publication ne peut étre reproduite ni  No part of this publication may be reproduced or utilized in any
utilisée sous quelque forme que ce soit et par aucun procédé,  form or by any means, electronic or mechanical, including
électronique ou mécanique, y compris la photocopie et les  photocopying and microfilm, without permission in writing from
microfilms, sans I'accord écrit de I'éditeur. the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 91902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

CODE PRIX
L

Commission Electrotechnique Internationale PRICE CODE
International Electrotechnical Commission

MexayHapoaHaa dnekTpoTexHuyeckas Komuccus . . )
AyHapon P Pour prix, voir catalogue en vigueur

For price, see current catalogue




60364-7-712 © IEC:2002 -3-

CONTENTS

FOREWORD ... ettt e e e et e e e e e e eeees 5
INTRODUGCTION . e e e oo e e e e e e e e e e e ennaeees 7

712 Solar photovoltaic (PV) power supply systems

712.1
712.2
712.3
712.30
712.31
712.312
712.4
712.41
712.411
712.413
712.433
712.434
712.444
712.5
712.51
712.511
712.512
712.52
712.522
712.53
712.536
712.54

1S o7 o 1= S 9
NOrMAtiVe rEfErENCES ... it 9
D= T o V40 o - 9
Assessment of general characteristics ...........ccooviiiii 13
Purposes, supplies and StruCtUre ... ... 13
Types of distribution SyStems ... 13
Protection for safety......cccoiii i 13
Protection against electric SNOCK........co.iiiii i 13
Protection against both direct and indirect contact ................ccoii 15
Fault ProteCtioN ..o e 15
Protection against overload on the DC side...........ccooiiiiiiiiii e, 15
Protection against short-circuit currents ... 15
Protection against electromagnetic interference (EMI) in buildings.............c......... 15
Selection and erection of electrical equipment ... 17
L070] o310 9ToT o I o U1 L= PP 17
Compliance with standards ........ ..o 17
Operational conditions and external influences .............ccccoeiiiiiiiiiie e, 17
WWRING SY S BIMS Lot e 17
Selection and erection in relation to external influences............c.cooiiiiin . 17
Isolation, switching and CoNtrol ... 17
Isolation and SWItCHING ......couiii 17

Earthing arrangements, protective conductors and
protective bonding CoONAUCIOrNS ... 19



60364-7-712 © IEC:2002 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS OF BUILDINGS -

Part 7-712: Requirements for special installations or locations —
Solar photovoltaic (PV) power supply systems

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The |EC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the
two organizations.

The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60364-7-712 has been prepared by IEC technical committee 64:
Electrical installations and protection against electric shock.

The text of this standard is based on the following documents:

FDIS Report on voting
64/1229/FDIS 64/1244/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

The committee has decided that the contents of this publication will remain unchanged until 2006.
At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.
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INTRODUCTION

The requirements of this part of IEC 60364 supplement, modify or replace certain of the
general requirements contained in parts 1 to 6 of IEC 60364.

The clause numbering appearing after 712 refers to the corresponding parts or clauses of
IEC 60364, parts 1 to 6. Numbering of clauses does not, therefore, necessarily follow
sequentially. Numbering of figures and tables takes the number of this part followed by a
sequential number.

The absence of reference to a part or a clause means that the general requirements
contained in parts 1 to 6 of IEC 60364 are applicable.
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ELECTRICAL INSTALLATIONS OF BUILDINGS -

Part 7-712: Requirements for special installations or locations —
Solar photovoltaic (PV) power supply systems

712 Solar photovoltaic (PV) power supply systems

NOTE The abbreviation "PV" is used for "solar photovoltaic".

712.1 Scope

The particular requirements of this part of IEC 60364 apply to the electrical installations of PV
power supply systems including systems with AC modules.

NOTE 1 Standards for PV equipment are being prepared by TC 82.

NOTE 2 Requirements for PV power supply systems which are intended for stand-alone operation are under
consideration.

712.2 Normative references

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

IEC 60050(826):1982, International Electrotechnical Vocabulary (IEV) — Chapter 826:
Electrical installations of buildings

IEC 60439-1, Low-voltage switchgear and controlgear assemblies — Part 1: Type-tested and
partially type-tested assemblies

IEC/TR 60755, General requirements for residual current operated protective devices
Amendment 2 (1992)

IEC 60904-3, Photovoltaic devices — Part 3: Measurement principles for terrestrial photo-
voltaic (PV) solar devices with reference spectral irradiance data

IEC 61215, Crystalline silicon terrestrial photovoltaic (PV) modules — Design qualification and
type approval
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TUV Rheinland and Standards Institution of Israel Sign Agreement on Cooperation

09. Mar 2010

The Standards Institution of Israel (SII) and TUV Rheinland have reached an agreement on strategic cooperation. In this
cooperation, the focus will be on testing and certification of electric products and components destined for the Israeli and
global marketplace under the CB Scheme of the Worldwide System for Conformity Testing and Certification of
Electrotechnical Equipment and Components (IECEE).

“Through the cooperation with SlI as a highly esteemed partner in Israel we are able to expand our range of Market Access
services to serve another important country. This, in turn, is sure to benefit our globally oriented customers particularly
those from North America, Asia and Europe”

Both parties hope for major synergies to emerge notably with regard to activities for the Israeli market and international
projects, centred, for instance on renewable sources of energy. "Through the cooperation with Sll as a highly esteemed
partner in Israel we are able to expand our range of Market Access services to serve another important country. This, in
turn, is sure to benefit our globally oriented customers particularly those from North America, Asia and Europe", Executive
Vice President Products and Systems at TUV Rheinland Ralf Wilde said.

About Standards Institution of Israel

Established in 1945, Sll is representing Israel on the international organisations for standardisation such as ISO and IEC.
The institution has a staff of more than 900 and generates turnover of about € 45 million/a. Sll incorporates Standardization,
Testing, Certification and Training activities, under one roof and has laboratories in almost all technological areas, providing
testing and inspection services to industry and commerce, as well as regulatory services to government. Sll has over 40
testing laboratories in a vast array of products such as: vehicles and spare parts, protective systems, lifts and lifting devices,
shutters and windows, pressure equipment, strength of materials and metallurgy, general mechanical systems, metal and
plastic plumbing systems, irrigation accessories, products operating on gas and kerosene, air conditioners, solar collectors,
automatic extinguishing systems, sport equipment, steel and plastic piping, etc, building, house, highway or bridge, that has
defined operating requirements, household office electrical products, computers, industrial and household electrical panels,
electrical accessories, cables, lamps, batteries, photometry and acoustics. Environmental significance is also high on the
agenda.

<Contacts>

TUV Rheinland Contact:

Hartmut Muller-Gerbes, Head of Press

Tel: + 49-221-806-2657

or

Standards Institution of Israel Contact:

Vered Oren, Sll, Director Communications and Public Relations
Tel: + 972-3-646511



Annex 4

TUV approved PV cable producers:

1. Go to www.tuvdotcom.com

2. Select "Certificates + IDs" (green tag).

3. Search company name or

4. Click on "listing by category"

5. Select Products -> By Type

6. Select Energy Systems -> Photovoltaic

7. Select PV-Cables (or another PV product)

Zertifikat Certificate

1x25,0mm?; 1x35,00mm?; 1x50,0mm?; 1x70,0mm?; 1x95,60mm?
1x120,0mm?; 1x150,0mm?; 1x185,0mm?; 1x240,0mm?

Rated voltage : AC U0/U 0,6/1kV; DC 1,8kV
(conductor-conductor, non earthed
system, circuit not under load)

Ambient temperature : -40°C to +90°C

Max. core temperature : +120°C (for 20.000h)

Material of insulation : crosslinked special compound

Material of sheath : crosslinked special compound

Color of sheath : black ; red
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Dem Zertifikar liegt unsere Priif- und Zertifizierungsordnung zugrunde und es bestdvigt die Konformitdr
des Produktes mit den oben g Standards und Priifgrundlagen. Zusdizliche Anforderungen

in Ldndern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusdrzlich

betrachter werden. Die Herstellung des zeniifizierten Produktes wird fiberwachr,

This certificate is based on our Testing and Centification Regulation and states the conformity

of the product with the standards and testing requirements as indicared above. Any additional
requirements in countries where the product is going to be marketed have to be considered
additionally. The manufacturing of the cenified product is subject to surveillance.

TUV Rheinland Product Safety GmbH, Am Grauen Stein, D-51105 Kiln
Tel.: (+49/221)8 06 - 13 71  e-mail: cert-validity@de.tuv.com
Fax: (+49/221)8 06 - 39 35  hup://www.tuv.com/safety

0020 0408 @ TV, TUEY ared TLIV e regeaiinnd Saceranis. UShsrton Ind Sncaton nedqures 0o’ sIeoesl

= ®
Zertifikat Nr. Certificate No.  Blatt Page TUVRheinland
R 60026118 0001
Thr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date h:{ Issue
0001-gl- 28101954 002  31.07.2009 (d@/mohn)
Genehmigungsinhaber License Holder Fertigungsstiitte Manufacturing Plant
Berica Cavi S.p.A. Berica Cavi S.p.A.
Via della Meccanica 2 Via della Meccanica 2
36040 Meledo di Sarego VI 36040 Meledo di Sarego VI
Italia Italia
Priifzeichen Test Mark Gepriift nach Tested ace. to
P 2 PfG 1169/08.07
Atuy,

A s

= Z  GEPROFT

Z TOVAheinang =  ® TYPE

T S APPROVED

a’""ﬂwo““
Zertifiziertes Produkt (Geriiteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit
PV-Cables
Identification : Berica Cavi SpA (VI)- Solar Cable
Code designation : PV1-F
Rated diameter z 18
1x2,5mm?2 ; 1x4,0mm?; 1x6, 0mm? ; 1x10,0mm?; 1x16,0mm?;




Annex 5

Table 1 — Current carrying capacity of PV-cables

Kind of installation
Rated diameter Single cable free in | Single cable on To cables adjacent on
air surfaces surfaces
mm? A A A

1,5 30 29 24
2,5 41 39 33

4 55 52 44

6 70 67 57

10 98 93 79

16 132 125 107
25 176 167 142
35 218 207 176

Table 2 — Conversion factor for deviating temperatures

Ambient temperature

Conversion factor

°C

Up to 60 1,00
70 0,91
80 0,82
90 0,71
100 0,58
110 0,41

Reduction factor for accumulation according to IEC 60364-5-52, Table A 52.3

© Jede Art der Vervielfaltigung, auch auszugsweise, nur mit Genehmigung
der TUV Rheinland Product Safety GmbH, Kéln, gestattet.
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