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INTERNATIONAL ELECTROTECHNICAL COMMISSION

*

7~ JUNCTION BOXES FOR PHOTOVOLTAIC MODULES —
d\ SAFETY REQUIREMENTS AND TESTS

% FOREWORD

The Internatior‘@ectrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national el echnical committees (IEC National Committees). The object of IEC is to promote
international co-oRe n on all questions concerning standardization in the electrical and electronic fields. To
this end and in addi to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, P, ly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their p, ation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt wi y participate in this preparatory work. International, governmental and non-
governmental organizatio iagtsing with the IEC also participate in this preparation. IEC collaborates closely
with the International Org ion for Standardization (ISO) in accordance with conditions determined by
agreement between the two ations.

*
The formal decisions or agreementsgbf IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the rel subjects since each technical committee has representation from all
interested IEC National Committee

Committees in that sense. While all re able 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.

IEC Publications have the form of rec@endations for international use and are accepted by IEC National

In order to promote international uniformity,ﬁ‘National Committees undertake to apply IEC Publications

transparently to the maximum extent possible eir national and regional publications. Any divergence
between any IEC Publication and the correspon tional or regional publication shall be clearly indicated in
the latter. .

assessment services and, in some areas, access to | rks of conformity. IEC is not responsible for any

IEC itself does not provide any attestation of confor@ndependent certification bodies provide conformity
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of thi blication.

No liability shall attach to IEC or its directors, employees, serva or agents including individual experts and
members of its technical committees and IEC National Commi Q or any personal injury, property damage or
other damage of any nature whatsoever, whether direct or ndir or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance up@n¥this IEC Publication or any other IEC
Publications. é

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

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

International Standard |IEC 62790 has been prepared by IEC techn @ommittee 82: Solar
photovoltaic energy systems. O,

The European Standard EN 50548 (first edition, 2011), has served a§6basis for the

elaboration of this standard.

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

Z

L

FDIS Report on voting
82/876/FDIS 82/902/RVD 0

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

th bility date indicated on the IEC web site under "http://webstore.iec.ch" in the data

Theqcommittee has decided that the contents of this publication will remain unchanged until
réiatéto the specific publication. At this date, the publication will be
r

*

mmed,
e wit wn,

* replac a revised edition, or
« amend O

Q,
IMPORTANT - olour inside' logo on the cover page of this publication indicates
that it contains ours which are considered to be useful for the correct
understanding of i ontents. Users should therefore print this document using a

colour printer.

S
>

J
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JUNCTION BOXES FOR PHOTOVOLTAIC MODULES -
SAFETY REQUIREMENTS AND TESTS

:/p‘
s
This Inter@ﬁal Standard describes safety requirements, constructional requirements and

tests for jun boxes up to 1 500 V dc for use on photovoltaic modules according to class Il
of IEC 61140%2

circuits for converti ontrolling, monitoring or similar operations. Additional requirements
concerning the rele operations are applied under consideration of the environmental
conditions of the PV-m s. This standard does not apply to the electronic circuits of these
devices, for which other tandards apply.

This standard a@g also to enclosures mounted on PV-modules containing electronic

NOTE For junction boxes accordig/tylasses 0 and Ill of IEC 61140:2001, in photovoltaic-systems, this standard

can be used as a guideline. \p

2 Normative references @

are indispensable for its application. ed references, only the edition cited applies. For
undated references, the Ilatest editi n& the referenced document (including any

amendments) applies. :

IEC 60060-1, High-voltage test techniques — P/ General definitions and test requirements

The following documents, in whole or@i are normatively referenced in this document and

IEC 60068-1, Environmental testing — Part 1: Gene@gd guidance

IEC 60068-2-14:2009, Environmental testing - Pa@tl Tests — Test N: Change of
temperature

IEC 60068-2-70, Environmental testing — Part 2: Tests — TQ : Abrasion of markings and
letterings caused by rubbing of fingers and hands

IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test E@ mer tests

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test C@ amp heat, steady
state ( i’

IEC 60228, Conductors of insulated cables ‘6:

IEC 60352-2, Solderless connections — Part 2: Crimped connections — General re ments,
test methods and practical guidance

IEC 60512-12-1, Connectors for electronic equipment — Tests and measure/é —
Part 12-1: Soldering tests — Test 12a: Solderability, wetting, solder bath method @

IEC 60512-12-2, Connectors for electronic equipment — Tests and measurements -—
Part 12-2: Soldering tests — Test 12b: Solderability, wetting, soldering iron method

IEC 60529, Degrees of protection provided by enclosures (IP Code)
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IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems -
Part 1: Principles, requirements and tests

I% 60664-2-1, Insulation coordination for equipment within low-voltage systems — Part 2-
17 Apdlication guide — Explanation of the application of the IEC 60664 series, dimensioning
ex and dielectric testing

IEC 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use
of coating,@y")g or moulding for protection against pollution

IEC 60695-2@ ire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flamfa ifity test method for end-products

IEC 60695-11-10, Fj azard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60695-11-20:1999, gl azard testing — Part 11-20: Test flames — 500 W flame test
methods

IEC/TR 60943, Guidance con@g the permissible temperature rise for parts of electrical
equipment, in particular for termigals

IEC 60947-7-1, Low-voltage switc@ar and controlgear — Part 7-1: Ancillary equipment —
Terminal blocks for copper conductor%

ﬁ

IEC 60998-2-1, Connecting devices forrm—voltage circuits for household and similar
purposes — Part 2-1: Particular requireme connecting devices as separate entities with
screw-type clamping units /‘

purposes — Part 2-2: Particular requirements for ¢ ting devices as separate entities with

IEC 60998-2-2, Connecting devices for Iow-%cireuits for household and similar
e
screwless-type clamping units

IEC 60999-1:2000, Connecting devices — Electrical c%nductom — Safety requirements
for screw-type and screwless-type clamping units — . General requirements and
particular requirements for clamping units for conducto m 0,2 mm?2 up to 35 mm?

(included)
/‘

IEC 60999-2, Connecting devices — Electrical copper conductor@Safety requirements for
screw-type and screwless-type clamping units — Part 2: Particular ?Kirements for clamping
units for conductors above 35 mm?2 up to 300 mm?Z (included) ®

IEC 61032, Protection of persons and equipment by enclosures — ProbesQ/ve;(ﬁcation

IEC 61140:2001, Protection against electric shock — Common aspects fo

ﬁl!aﬁon and
equipment

IEC 61730-1, Photovoltaic (PV) module safety qualification — Part 1: Requ@s for
construction

IEC 61730-2:2004, Photovoltaic (PV) module safety qualification — Part 2: Requiremer‘&r
testing

IEC 62852, Connectors for photovoltaic systems — Safety requirements and tests
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ISO 868:2003, Plastics and ebonite — Determination of indentation hardness by means of a
durometer (Shore hardness)

IS»@QZ-Z:ZOB, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-
cl

a [&)

*
ISO m:ZOOG, Plastics — Methods of exposure to laboratory light sources — Part 3:
Fluoreseent UV lamps

EN 50618%ic cables for photovoltaic systems
3 Terms an%nitions

For the purposes o@ocument, the following terms and definitions apply.

3.1 ca
module junction box O

combination of parts, such boxges, covers, cover-plates, lids, box extensions, accessories,
etc., providing after assembly installation at the photovoltaic-module in normal use, an
appropriate protection against rnal influences, and a defined protection against contact
with enclosed live parts from an agsible direction

3.1.1
junction box for re-opening /Q
junction box that can be opened at any mé‘

o

Note 1 to entry: It may contain rewirable and non-rewirgble cgnnections.

3.1.1.1 /®
junction box for factory wiring
junction box which is attached and connected to t V module under controlled conditions,

usually at manufacturer’s location

ade in the field

3.1.2 ®/‘

junction box, not intended to be re-opened Q
i

3.1.1.2 ®
junction box for field wiring dO,
o)

junction box containing wiring connections that are intende

junction box that cannot be opened after mounting in the end appli
Note 1 to entry: It may contain rewirable and non-rewirable connections. O
3.2

cable gland é
device permitting the introduction of one or more electric cables into the junwox so as to
maintain the relevant type of protection

[SOURCE: IEC 60050-426:2008, 426-04-18, modified — "and/or fibre optics" has lraneleted
and "an electrical apparatus" has been replaced by "the junction box".]

$

sealing
method for providing the ability of a component to resist the ingress of contaminants

[SOURCE: IEC 60050-581:2008, 581-23-16]





