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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
LOW VOLTAGE ELECTRICAL INSTALLATIONS –  

 
Part 7-712: Requirements for special installations or locations –  

Solar photovoltaic (PV) power supply systems 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization 

comprising all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, Technical 
Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to 
as “IEC Publication(s)”). 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. IEC collaborates 
closely with the International Organization for Standardization (ISO) in accordance with conditions determined 
by agreement between the two organizations. 

2) The formal decisions or agreements of 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 IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated 
in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage 
or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. 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. 

This second edition cancels and replaces the first edition, published in 2002. This edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) The technical content has been extensively revised and expanded, taking into account 
experience gained in the construction and operation of PV installations, and developments 
made in technology, since the first edition of this standard was published. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

64/2154/FDIS 64/2163/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 2. 

Attention is drawn to the co-existence of IEC 60364-7-712 and IEC 62548 standards. Both 
standards have been developed in close coordination by different technical committees. 

A list of all parts in the IEC 60364 series, published under the general title Low voltage 
electrical installations, can be found on the IEC website. 

The reader's attention is drawn to the fact that Annex F lists all of the “in-some-country” 
clauses on differing practices of a less permanent nature relating to the subject of this 
standard. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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INTRODUCTION 

For the purpose of this part of IEC 60364 (IEC 60364-7-712), the requirements of the general 
parts 1 to 6 of IEC 60364 apply. 

The IEC 60364-7-7XX parts of IEC 60364 contain particular requirements for special 
installations or locations which are based on the requirements of the general parts of 
IEC 60364 (IEC 60364-1 to IEC 60364-6). These IEC 60364-7-7XX parts are considered in 
conjunction with the requirements of the general parts. 

The particular requirements of this part of IEC 60364 supplement, modify or replace certain of 
the requirements of the general parts of IEC 60364 being valid at the time of publication of 
this part. The absence of reference to the exclusion of a part or a clause of a general part 
means that the corresponding clauses of the general part are applicable (undated reference). 

Requirements of other 7XX parts being relevant for installations covered by this part also 
apply. This part may therefore also supplement, modify or replace certain of these 
requirements valid at the time of publication of this part.  

The clause numbering of this part follows the pattern and corresponding references of 
IEC 60364. The numbers following the particular number of this part are those of the 
corresponding parts, or clauses of the other parts of the IEC 60364 series, valid at the time of 
publication of this part, as indicated in the normative references of this document (dated 
reference). If requirements or explanations additional to those of the other parts of the 
IEC 60364 series are needed, the numbering of such items appears as 712.101, 712.102, 
712.103, etc. 

Numbering of figures and tables takes the number of this part followed by a sequential 
number. For annexes, the numbering of figures and tables takes the letter of the annex, the 
number of the part and a sequential number.  

In the case where new or amended general parts with modified numbering were published 
after this part was issued, the clause numbers referring to a general part in this 712 part may 
no longer align with the latest edition of the general part. Dated references should be 
observed. 
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LOW VOLTAGE ELECTRICAL INSTALLATIONS –  
 

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

 
 
 

712 Solar photovoltaic (PV) power supply installations 

NOTE The abbreviation “PV” is used for “Photovoltaic”. Photovoltaic installations are, hereafter, known as PV 
installations. 

712.1 Scope 

This part of IEC 60364 applies to the electrical installation of PV systems intended to supply 
all or part of an installation. 

The equipment of a PV installation, like any other item of equipment, is dealt with only so far 
as its selection and application in the installation is concerned. 

A PV installation starts from a PV module or a set of PV modules connected in series with 
their cables, provided by the PV module manufacturer, up to the user installation or the utility 
supply point (point of common coupling). 

Requirements of this document apply to 

• PV installations not connected to a system for distribution of electricity to the public, 

• PV installations in parallel with a system for distribution of electricity to the public, 

• PV installations as an alternative to a system for distribution of electricity to the public, 

• appropriate combinations of the above. 

This document does not cover the specific installation requirements for batteries or other 
energy storage methods. 

NOTE 1 Additional requirements for PV installations with battery storage capabilities on the DC side are under 
consideration.  

NOTE 2 This document does cover the protection requirements of PV arrays which develop as a result of the use 
of batteries in PV installations. 

For systems using DC-DC converters, additional requirements regarding voltage and current 
rating, switching, and protective devices can apply. These requirements are under 
consideration. 

The object of this document is to address the design safety requirements arising from the 
particular characteristics of PV installations. DC systems, and PV arrays in particular, pose 
some hazards in addition to those derived from conventional AC power installations, including 
the ability to produce and sustain electrical arcs with currents that are not greater than normal 
operating currents. 

In grid connected PV installations the safety requirements of this document are, however, 
critically dependent on the PCE associated with PV arrays complying with the requirements of 
IEC 62109-1 and IEC 62109-2. 
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712.2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements 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 60228, Conductors of insulated cables 

IEC 60269-6, Low-voltage fuses – Part 6: Supplementary requirements for fuse-links for the 
protection of solar photovoltaic energy systems 

IEC 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 60364 (all parts), Low-voltage electrical installations  

IEC 60364-4-41:2005, Low-voltage electrical installations – Part 4-41: Protection for safety – 
Protection against electric shock 

IEC 60364-4-43, Low-voltage electrical installations – Part 4-43: Protection for safety – 
Protection against overcurrent 

IEC 60364-4-44, Low-voltage electrical installations – Part 4-44: Protection for safety – 
Protection against voltage disturbances and electromagnetic disturbances 

IEC 60670 (all parts), Boxes and enclosures for electrical accessories for household and 
similar fixed electrical installations 

IEC 60898 (all parts), Electrical accessories – Circuit-breakers for overcurrent protection for 
household and similar installations 

IEC 60898-2, Circuit-breakers for overcurrent protection for household and similar 
installations – Part 2: Circuit-breakers for a.c. and d.c. operation 

IEC 60947 (all parts), Low-voltage switchgear and controlgear 

IEC 60947-1, Low-voltage switchgear and controlgear – Part 1: General rules 

IEC 60947-2, Low-voltage switchgear and controlgear – Part 2: Circuit breakers 

IEC 60947-3, Low-voltage switchgear and controlgear – Part 3: Switches, disconnectors, 
switch-disconnectors and fuse-combination units 

IEC 61140, Protection against electric shock – Common aspects for installation and 
equipment 

IEC 61215 (all parts), Terrestrial photovoltaic (PV) modules − Design qualification and type 
approval 

IEC 61439 (all parts), Low-voltage switchgear and controlgear assemblies 

IEC 61439-2, Low-voltage switchgear and controlgear assemblies – Part 2: Power switchgear 
and controlgear assemblies 
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IEC 61557-8:2014, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and 
1 500 V d.c. – Equipment for testing, measuring or monitoring of protective measures – Part 8: 
Insulation monitoring devices for IT systems 

IEC 62109 (all parts), Safety of power converters for use in photovoltaic power systems 

IEC 62109-1:2010, Safety of power converters for use in photovoltaic power systems – Part 1: 
General requirements 

IEC 62109-2, Safety of power converters for use in photovoltaic power systems – Part 2: 
Particular requirements for inverters 

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against 
external mechanical impacts (IK code) 

IEC 62423, Type F and type B residual current operated circuit-breakers with and without 
integral overcurrent protection for household and similar uses 

IEC 62446-1, Photovoltaic (PV) systems – Requirements for testing, documentation and 
maintenance – Part 1: Grid connected systems – Documentation, commissioning tests and 
inspection 

IEC 62852:2014, Connectors for DC-application in photovoltaic systems – Safety 
requirements and tests 

712.3 Terms and definitions 

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

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

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

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

712.3.1 
PV cell 
photovoltaic cell 
solar cell 
solar photovoltaic cell 
most elementary device that exhibits the photovoltaic effect, i.e the direct non-thermal 
conversion of radiant energy into electrical energy 

Note 1 to entry: The preferred term is "solar photovoltaic cell" or "photovoltaic cell", colloquially referred to as a 
"solar cell". 

[SOURCE: IEC 61836:2007, 3.1.43 a), modified — "that exhibits … electrical energy" has 
been added] 

712.3.2 
PV module 
smallest complete environmentally protected assembly of interconnected cells 

Note 1 to entry: See IEC 60904-3. 

712.3.3 
PV string 
circuit of one or more series-connected modules 
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[SOURCE: IEC 61836:2007, modified – "or one or more" has been added] 

712.3.4 
PV array 
assembly of electrically interconnected PV modules, PV strings or PV sub-arrays 

Note 1 to entry: For the purposes of this document a PV array is all components up to the DC input terminals of 
an invertor or DC loads. A PV array does not include its foundation, tracking apparatus, thermal control, and other 
such components. 

Note 2 to entry: A PV array may consist of a single PV module, a single PV string, or several parallel-connected 
strings, or several parallel-connected PV sub-arrays and their associated electrical components (see Figure 712.2 
to Figure 712.4). For the purposes of this document the boundary of a PV array is the output side of the PV array 
disconnecting device. 

712.3.5 
PV sub-array 
electrical subset of a PV array formed of parallel connected PV modules or PV strings 

712.3.6 
PV string cable 
cable interconnecting the modules in a PV string, or connecting the string to a combiner box, 
PCE or other DC loads 

Note 1 to entry:  Examples of PV string cable are shown in Figure 712.3 and Figure 712.4. 

712.3.7 
PV array cable 
cable of a PV array that carries the total output current of the array 

712.3.8 
PV AC supply cable 
cable connecting the AC terminals of the PV PCE to a distribution board of the electrical 
installation 

712.3.9 
PV AC supply circuit 
circuit connecting the AC terminals of the PV PCE to a distribution board of the electrical 
installation 

712.3.10 
PV AC module 
integrated module/PCE assembly where the electrical interface terminals are alternating 
current only and where no access is provided to the DC side 

712.3.11 
PV installation 
erected equipment of a PV power supply installation 

712.3.12 
standard test conditions 
STC 
standard set of reference conditions used for the testing and rating of photovoltaic cells and 
modules as given in the relevant product standard for example IEC 61215 

Note 1 to entry: The standard test conditions given in IEC 61215 for PV modules are: 

a)  PV cell temperature of 25 °C; 

b)  irradiance in the plane of the PV cell or module of 1 000 W/m2; 

c)  light spectrum corresponding to an atmospheric air mass of 1,5. 
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Note 2 to entry: This note applies to the French language only. 

712.3.13 
open-circuit voltage under standard test conditions  
UOC STC 
voltage under standard test conditions across an unloaded (open) PV module, PV string, or 
PV array, or on the DC side of the PV PCE 

712.3.14 
open-circuit maximum voltage  
UOC MAX 
maximum voltage across an unloaded (open) PV module, PV string, or PV array, or on the DC 
side of the PV PCE 

Note 1 to entry: The method for determining UOC MAX is given in Annex B. 

712.3.15 
short-circuit current under standard test conditions  
ISC STC 
short-circuit current of a PV module, PV string, or PV array under standard test conditions 

712.3.16 
short-circuit maximum current  
ISC MAX 
maximum short-circuit current of a PV module, PV string or PV array 

Note 1 to entry: The method for determining ISC MAX is given in Annex B. 

712.3.17 
backfeed current 
maximum current that can pass from PCE to the PV array and its wiring under normal or 
single fault conditions 

712.3.18 
reverse current 
current that can backfeed into a PV circuit from parallel connected strings or sub-arrays as 
the result of a fault, for example a short-circuit in the affected circuit 

712.3.19 
short-circuit current rating  
ISCPV 
maximum prospective short-circuit current from the PV array for which the SPD, in conjunction 
with the disconnectors specified, is rated 

712.3.20 
DC side 
part of a PV installation from the PV modules to the DC terminals of the PV PCE 

712.3.21 
AC side 
part of a PV installation from the AC terminals of the PV PCE to the point of connection of the 
PV supply cable to the electrical installation 

712.3.22 
maximum power point tracking  
MPPT 
control strategy whereby PV array operation is always at or near the point on a PV device's 
current-voltage characteristic where the product of electric current and voltage yields the 
maximum electrical power under specified operating conditions 
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Note 1 to entry: This note applies to the French language only. 

712.3.23 
IMOD_MAX_OCPR 
PV module maximum overcurrent protection rating 

Note 1 to entry: See IEC 61730-2. 

712.3.24 
blocking diode 
diode connected in series with module(s), strings and sub-array(s) to block reverse current 

712.3.25 
bypass diode 
diode connected across one or more cells in the forward current direction 

Note 1 to entry: The purpose is to allow the module current to bypass shaded or broken cells to prevent hot spot 
or hot cell damage resulting from the reverse voltage biasing from the other cells in that module. 

712.3.26 
functional earthing 
FE 
earthing a point or points in a system or in an installation or in equipment for purposes other 
than electrical safety 

Note 1 to entry: Such a system is not considered to be an earthed array. 

Note 2 to entry: Examples of functional array earthing include earthing one conductor through an impedance, or 
only temporarily earthing the array for functional or performance reasons. 

Note 3 to entry: In a PCE intended for an array not connected to a functional earth that uses a resistive 
measurement network to measure the array impedance to earth, that measurement network is not considered a 
form of functional earth. 

Note 4 to entry: This note applies to the French language only. 

[SOURCE: IEC 60050-826:2004, 826-13-10, modified – the notes have been added] 

712.3.27 
irradiance 
G 
electromagnetic radiated solar power per unit of area 

Note 1 to entry: Irradiance is expressed in W/m2. 

[SOURCE: IEC 61836:2007, 3.6.25 modified – the note and sub-entries have been deleted] 

712.3.28 
ISC ARRAY 
short-circuit current of the PV array at standard test conditions 

712.3.29 
ISC MOD 
short-circuit current of a PV module or PV string at standard test conditions (STC), as 
specified by the manufacturer in the product specification plate 

Note 1 to entry: As PV strings are a group of PV modules connected in series, the short-circuit current of a string 
is equal to ISC MOD. 

712.3.30 
ISC S-ARRAY 
short-circuit current of a PV sub-array at standard test conditions (STC) 
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