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INTERNATIONAL ELECTROTECHNICAL COMMISSION 117 

____________ 118 

 119 

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES –  120 

 121 

Part 8: Assemblies for use in photovoltaic installations 122 

 123 

FOREWORD 124 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 125 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 126 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 127 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 128 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 129 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 130 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 131 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 132 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.  133 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 134 
consensus of opinion on the relevant subjects since each technical committee has representation from all 135 
interested IEC National Committees.  136 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 137 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 138 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 139 
misinterpretation by any end user. 140 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 141 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 142 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  143 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 144 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 145 
services carried out by independent certification bodies.  146 

6) All users should ensure that they have the latest edition of this publication.  147 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 148 
members of its technical committees and IEC National Committees for any personal injury, property damage or 149 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 150 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 151 
Publications.  152 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 153 
indispensable for the correct application of this publication.  154 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 155 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 156 

International Standard IEC 61439-8 has been prepared by subcommittee 121B: Low-voltage 157 

switchgear and controlgear assemblies, of IEC technical committee 121: Switchgear and 158 

controlgear and their assemblies for low voltage.  159 

This first edition removes annex DD, EE and FF from  IEC 61439-2 edition 3 published in 2020 160 

to create IEC 61439-8 as a standalone document. It contains technical revisions. 161 

This edition includes the following significant technical changes with respect to the previous 162 

Annex DD in IEC 61439-2: 2020: 163 

a) the scope has been modified to further define the characteristics of PV assemblies; 164 

b) addition of several definitions of different type of boxes and other technical terms; 165 

c) consideration of IP code according to the different applications of PV assemblies; 166 

d) additional consideration for the limits of all external surfaces and manual operating means 167 

during the temperature rise test with solar radiation.  168 
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The text of this document is based on the following documents:  169 

FDIS Report on voting 

121B/XXX/FDIS 121B/XXX/RVD 

 170 

Full information on the voting for the approval of this International Standard can be found in the 171 

report on voting indicated in the above table.  172 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.  173 

In this document, general terms and definit ions are defined in Clause 3.  174 

The reader's attention is drawn to the fact that Annex EE lists all the “in-some-country” clauses 175 

on differing practices of a less permanent nature relating to the subject of this document. 176 

This document is to be read in conjunction with IEC 61439-1:2020. The provisions of the general 177 

rules dealt with in IEC 61439-1 are only applicable to this document insofar as they are 178 

specifically cited. When this document states “addition”, “modification” or “replacement”, the 179 

relevant text in IEC 61439-1 is to be adapted accordingly. 180 

Subclauses that are numbered with a 101 (102, 103, etc.) suffix are additional to the same 181 

subclause in IEC 61439-1. 182 

Tables and figures in this document that are new are numbered starting with 101.  183 

Annexes in this document are lettered AA, BB, etc.  184 

In this document, the term Photovoltaic Assembly (PVA) is defined in 3.1.101. 185 

NOTE Throughout the IEC 61439 series of standards, the term assembly (see 3.1.1 of IEC 61439-1:2020) is used 186 
for a low-voltage switchgear and controlgear assembly.  187 

A list of all parts of the IEC 61439 series, under the general title Low-voltage switchgear and 188 

controlgear assemblies can be found on the IEC website. 189 

The committee has decided that the contents of this document will remain unchanged until the 190 

stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 191 

the specific document. At this date, the document will be  192 

• reconfirmed, 193 

• withdrawn, 194 

• replaced by a revised edition, or 195 

• amended. 196 

  197 
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INTRODUCTION 198 

The photovoltaic technology enables electricity to be produced directly from sunlight, which is 199 

a source of renewable energy. Photovoltaic (PV) energy is one of the most promising 200 

technologies meeting the pressing need for green renewable energy and is a part of the answer 201 

to the challenge of sustainable development. Pushed by sustainable energy policies, extensive 202 

country engagement, technology development, and cost reduction the number of photovoltaic 203 

(PV) installations according to IEC60364-7-712 is increasing rapidly. 204 

PV installations are usually split into two main categories:  205 

- large scale-utility PV installations, where electricity production can be stored or 206 

exported to the grid. 207 

- small PV installations, for example rooftop installation, where the produced energy can 208 

be consumed locally or exported to the grid. 209 

PV applications have characteristics that require assemblies with specific performance. A 210 

typical arrangement of a PV installation is shown in figure 101. Further examples are provided 211 

in Annex FF. 212 

 213 

 214 

 215 

 216 

 217 

 218 

 219 

 220 

 221 

 222 

 223 

 224 

 225 

 226 

Figure 101 – Example of a PV installation 227 
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 229 

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR ASSEMBLIES –  230 

 231 

Part 8: Assemblies for use in photovoltaic installations 232 

 233 

1  Scope  234 

This part of the IEC 61439 series specifies requirements for the design and verification of 235 

assemblies for use in photovoltaic installations. Such photovoltaic assemblies are designated 236 

PVAs. 237 

PVAs have the following characteristics: 238 

– assemblies used for the combination or recombination of electrical energy in DC systems 239 

for which the voltage does not exceed 1  500 V DC and supply to an AC network where the 240 

voltage does not exceed 1  000 V AC; 241 

– stationary assemblies with an enclosure; 242 

– assemblies intended for operation by authorised persons (see 3.7.17 of IEC 61439-1:2020), 243 

but can be located in an area accessible to ordinary persons;  244 

– suitable for indoor or outdoor installation. 245 

NOTE: PV installations having PV modules with micro-inverters that are connected directly to inter-connection 246 
assemblies according to IEC 61439-2 or IEC 61439-3 are not covered by this document.  247 

This document identifies definitions, specifies the service conditions, details the construction 248 

requirements, defines the technical characteristics, and provides verifications for PVAs. 249 

PVAs can also include control and or signaling devices associated with the distribution of 250 

electrical energy. 251 

This document applies to all PVAs whether they are designed and manufactured on a one-off 252 

basis or fully standardized and manufactured in quantity. 253 

The manufacture and/or assembly can be carried out by an entity other than the original 254 

manufacturer (see 3.10.1 of IEC 61439-1:2020).This document does not apply to individual 255 

devices, for example, circuit-breakers, fuse switches and self-contained components such as, 256 

motor starters, power electronic converter systems and equipment (PECS), switch mode power 257 

supplies (SMPS), uninterruptable power supplies (UPS), basic drive modules (BDM), complete 258 

drive modules (CDM), adjustable speed power drives systems (PDS),  stand-alone energy 259 

storage systems (battery and capacitor systems), other electronic equipment which comply with 260 

their relevant product standards, and junction boxes for photovoltaic modules. This document 261 

describes their integration into a PVA or an empty enclosure used as a part of a PVA. 262 

For some applications, such as explosive atmospheres and/or functional safety, there may be 263 

a need to comply with the requirements of other standards or legislation in addition to those 264 

specified in the IEC 61439 series. 265 

This document does not apply to the specific types of assemblies covered by other parts of 266 

IEC 61439.  267 

 268 

2 Normative references 269 

The following documents are referred to in the text in such a way that some or all of their content 270 

constitutes requirements of this document. For dated references, only the edition cited applies. 271 
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For undated references, the latest edition of the referenced document (including any 272 

amendments) applies. 273 

Clause 2 of IEC 61439-1:2020 is applicable in addition to the following: 274 

Addition:  275 

IEC 60068-2-14:2023, Environmental testing – Part 2-14: Tests – Test N: Change of 276 

temperature 277 

IEC 60269-6:2010, Low-voltage fuses – Part 6: Supplementary requirements for fuse-links for 278 

the protection of solar photovoltaic energy systems  279 

IEC 60364-7-712:2017, Low voltage electrical installations – Part 7-712: Requirements for 280 

special installations or locations – Solar photovoltaic (PV) power supply systems 281 

IEC TR 60890:2020, A method of temperature-rise verification of low-voltage switchgear and 282 

controlgear assemblies by calculation  283 

IEC 60898-2:2016, Electrical accessories – Circuit-breakers for overcurrent protection for 284 

household and similar installations – Part 2: Circuit-breakers for AC and DC operation  285 

IEC 60898-3:2019/AMD1:2022, Electrical accessories – Circuit-breakers for overcurrent 286 

protection for household and similar installations – Part 3: Circuit-breakers for DC operation 287 

IEC 60947-2:2016, Low-voltage switchgear and controlgear – Part 2: Circuit-breakers 288 

IEC 60947-2:2016/AMD1:2019 289 

 290 

IEC 60947-3:2020, Low-voltage switchgear and controlgear – Part 3: Switches, disconnectors, 291 

switch-disconnectors and fuse-combination units  292 

 293 

IEC 61439-1:2020, Low-voltage switchgear and controlgear assemblies  – Part 1: General rules 294 

IEC 62109-1, Safety of power converters for use in photovoltaic power systems – Part 1: 295 

General requirements 296 

IEC 62109-2, Safety of power converters for use in photovoltaic power systems – Part 2: 297 

Particular requirements for inverters  298 

IEC 62262:2002, Degrees of protection provided by enclosures for electrical equipment against 299 

external mechanical impacts (IK code)  300 

IEC 62262:2002/AMD1:2021 301 

 302 

 303 

3 Terms and definitions 304 

For the purposes of this document, the terms and definitions given in IEC 61439-1:2020 and 305 

the following apply. 306 

ISO and IEC maintain terminological databases for use in standardization at the following 307 

addresses: 308 

• IEC Electropedia: available at http://www.electropedia.org/  309 

• ISO Online browsing platform: available at http://www.iso.org/obp 310 

Clause 3 of IEC 61439-1:2020 is applicable, except as follows. 311 

oSIST prEN IEC 61439-8:2024

iTeh Standards
(https://standards.iteh.ai)

Document Preview
oSIST prEN IEC 61439-8:2024

https://standards.iteh.ai/catalog/standards/sist/cb2f2202-f30e-45e7-9f80-02f260c117fd/osist-pren-iec-61439-8-2024

http://www.iso.org/obp
https://standards.iteh.ai/catalog/standards/sist/cb2f2202-f30e-45e7-9f80-02f260c117fd/osist-pren-iec-61439-8-2024


IEC CDV 61439-8 © IEC 2024 10 121B/199/CDV 
 

3.1  General terms 312 

Additional terms and definitions:photovoltaic assembly 313 

PVA 314 

assembly used in the DC part of a photovoltaic installation to receive electrical energy from one 315 

or more PV modules and distributes the energy through one or more outgoing circuits  316 

3.1.102 PV string 317 

circuit of one or more series-connected PV modules 318 

3.1.103 photovoltaic string combiner box 319 

PVA where photovoltaic strings are electrically connected, which may also contain 320 

overcurrent protection and/or disconnection devices 321 

NOTE The terms junction, connection and termination box have the same meaning   322 

3.1.104 photovoltaic array combiner box 323 

PVA where photovoltaic sub-arrays or arrays are electrically connected, which may also contain 324 

overcurrent protection and/or disconnection devices  325 

3.1.105 test situation 326 

condition of a PVA or part of it in which the relevant main circuits are open on its supply side 327 

but not necessarily isolated whilst the associated auxiliary circuits are connected, allowing 328 

operational tests of the incorporated device(s) 329 

3.1.106 form of internal separation 330 

classification of physical separation within a PVA 331 

3.1.107 Solar irradiance 332 

G 333 

irradiance produced by solar radiation expressed in watt per square metre (W/m2). 334 

3.2  Constructional units of assemblies 335 

Replacement of the title: 336 

3.2 Constructional units of PVAs 337 

Additional terms and definitions: 338 

3.2.101 withdrawable part 339 

removable part intended to be moved from the connected position to the isolated position and 340 

to a test position, if any, whilst remaining mechanically attached to the P VA 341 

3.2.102 test position 342 

position of a withdrawable part in which the relevant main circuits are open on its supply side 343 

but not necessarily isolated and in which the auxiliary circuits are connected allowing operation 344 

tests of the incorporated device(s), the withdrawable part remaining mechanically attached to 345 

the PVA 346 

Note 1 to entry: The opening can also be achieved without any mechanical movement of the withdrawable part by 347 
operation of a suitable device. 348 

3.2.103 isolated position 349 

position of a withdrawable part in which an isolating distance is established in main and auxiliary  350 

circuits on its supply side, the withdrawable part remaining mechanically attached to the P VA 351 
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