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Part 24: Particular requirements for enclosures for housing protective
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
I national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna
b-operation on all questions concerning standardization in the electrical and electronicyfields. To this en
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rej
ublicly Available Specifications (PAS) and Guides (hereafter referred to as *IEC/Publication(s)").

eparation is entrusted to technical committees; any IEC National Committee interested in the subject deal
ay participate in this preparatory work. International, governmental and non-governmental organizations lig
ith the IEC also participate in this preparation. IEC collaborates closely with'\the International Organizatig
tandardization (ISO) in accordance with conditions determined by agreement’between the two organizatiq

he formal decisions or agreements of IEC on technical matters expressS, ‘as nearly as possible, an interna
bnsensus of opinion on the relevant subjects since each technical eommittee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for interfational use and are accepted by IEC Na
ommittees in that sense. While all reasonable efforts are‘made to ensure that the technical content o
ublications is accurate, IEC cannot be held responsible’ for the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public3
pnsparently to the maximum extent possible in theirnational and regional publications. Any divergence bet
hy IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

C itself does not provide any attestation of\conformity. Independent certification bodies provide confg
Esessment services and, in some areas, decess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that they haye‘the latest edition of this publication.

o liability shall attach to IEC orlits directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature Whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of ‘the" publication, use of, or reliance upon, this IEC Publication or any othej
ublications.

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatig
dispensable forithe correct application of this publication.

C draws attention to the possibility that the implementation of this document may involve the use
htent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rig
spect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
ay bé required to implement this document. However, implementers are cautioned that this may not repr
e {atest information, which may be obtained from the patent database available at https://patents.iec.ch|
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pallhot be held responsible for identifying any or all such patent rights.

This extended version (EXV) of the official IEC Standard provides the user with the full
content of the Standard.

IEC 60670-24:2024 EXV includes the content of IEC 60670-24:2024, and the references made
to IEC 60670-1:2024.

The specific content of IEC 60670-24:2024 is displayed on a blue background.
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IEC 60670-24 has been prepared by subcommittee 23B: Plugs, socket-outlets and switches, of
IEC technical committee 23: Electrical accessories. It is an International Standard.

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a) revision of requirements for protection against electric shock in Clause 10;

b)
c) nevision of the requirements for fixing of flush type and semi-flush type enclosures-in-14.12;

d) nevision of the requirements for resistance of insulating material to abnormalyheat and to
fire in Clause 18;

e) addition of calculations to take into account the power loss of electronic deviceg in
Clause AA.6;

f) addition of tests and requirements for enclosures exposed to directssunlight with the related
Annex CC;

g) addition of tests and requirements for enclosures with sepdanate area to accommofate
ultimedia-equipment with the related Annex DD;

h) addition of tests and requirements for enclosures used with'‘connected devices or equiprment
vith the related Annex EE.

The|text of this International Standard is based on the following documents:

Draft Report on voting

23B/1536/FDIS 23B/1554/RVD

Fulllinformation on the voting for its approval can be found in the report on voting indicatgd in
the gbove table.

Thel|language used for the development of this International Standard is English.

Thig document was drafted in accordance with ISO/IEC Directives, Part 2, and developdd in
accordance with ISOHAEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availpble
at www.iec.ch/mentbefs_experts/refdocs. The main document types developed by IEC|are
desg¢ribed in greater detail at www.iec.ch/publications.

A listt of all parts in the IEC 60670 series, published under the general title Boxes and encloslires
for glectrical accessories for household and similar fixed installations, can be found on the|lEC
webkité:

This document is to be used in conjunction with IEC 60670-1:2024. It lists the changes
necessary to convert that standard into a specific standard for housing protective devices and
other power dissipating electrical equipment.

Where this document states "addition", "modification" or "replacement", the relevant
requirement, test specifications or explanatory matter in IEC 60670-1:2024 shall be adapted
accordingly.

Clauses and subclauses, notes, figures or tables which are additional to those in
IEC 60670-1:2024 are numbered starting from 101.

Additional annexes to IEC 60670-1:2024 are numbered AA, BB, etc.
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In this publication the following print types are used:

e requirements proper: in roman type.
o test specifications: in italic type.

® notes: in smaller roman type.

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

° reearnfiem-ad
I oTTT T \°

° ithdrawn, or

e [levised.

IMPORTANT — The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understandjng
of jts contents. Users should therefore print this document using a’colour printer.
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BOXES AND ENCLOSURES FOR ELECTRICAL ACCESSORIES FOR
HOUSEHOLD AND SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 24: Particular requirements for enclosures for housing protective
devices and other power dissipating electrical equipment

1 Scope

Thig part of IEC 60670 applies to enclosures and parts of them for housing protective de\Jices
and |other power dissipating electrical equipment intended to be used with a rated voltagg not
exceeding 400 V and a total incoming load current not exceeding 125 A for household |and
similar fixed electrical installations.

Thege enclosures are intended to be installed in locations where unskilled persons have access.
They are intended to be equipped with electrical equipment by skilled persons (installers).

Thege enclosures are intended to be installed where the prospective short circuit current does
not exceed 10 kA unless they are protected by current limiting protective devices with a cut-off
current not exceeding 17 kA.

Enclosures complying with this document are suitable for use at ambient temperature| not
normally exceeding 40 °C, but their average temperature over a period of 24 h does not ex¢eed
35 °C, with a lower limit of the ambient air temperature’of -5 °C.

An gnclosure which is an integral part of an electrical accessory and provides protection against
external influences (e.g. mechanical impacts,“<ingress of solid objects or of water), is covered
by the relevant standard for such an accessory.

Thigdocument does not apply to a low=voltage switchgear and controlgear assembly as defjned
in the IEC 60439 series or IEC 61439 series nor to a main entrance panel which can be pgrt of
the distribution board.

Thig document does not apply to surface type boxes, flush and semi-flush type boxes suitable
for the housing of aceessories for household and similar use such as switches, electronic
switthes, socket-outlets, which are covered by IEC 60670-1 only.

NOTE 1 Enclosures-according to this document are mainly used for distribution board for housing protective deyices
and g¢ther power.dissipating electrical equipment and are installed at the beginning of the electrical circuit whe¢reas
boxeg according to IEC 60670-1 are installed at the end of it.

NOTE 2, A_main entrance panel is a set composed of a panel or an enclosure equipped with a meter and/dr the
main|incéming device. Main entrance panels comply with their appropriate standards or the requirements of the|local
supp ;GI, if any:

NOTE 3 In the following country this document cannot be used in installations with a 230 V single-phase supply
rated up to 100 A that is under the control of ordinary persons. Integration of mechanical and electrical devices into
an enclosure must be verified by compliance with IEC 61439-3 [British standard EN 61439-3]: UK.

NOTE 4 In the following country this document can only be used for GP enclosures with the instructions according
to Annex A. For the other types of enclosures the integration of mechanical and electrical devices into an enclosure
is verified by compliance with DS EN 61439-3: DK.

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.
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IEC 60068-2-75:2014, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60112:2020, Method for the determination of the proof and the comparative tracking indices
of solid insulating materials

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock
IEC 60364-4-41:2005/AMD1:2017

IEC 60364-5-54:2011, Low-voltage electrical installations — Part 5-54: Selection and erection
Ofe p a1 eaUDIent = =Tatallalo P P P p P p
IEC|60364-5-54:2011/AMD1:2021

IEC|60417, Graphical symbols for use on equipment, available at http://www.graphjcal-
sympols.info/equipment

IEC|[60423:2007, Conduit systems for cable management — Outside diameéters of conduits for
elecfrical installations and threads for conduits and fittings

IEC|[60529:1989, Degrees of protection provided by enclosures (IRP~€ode)
IEC[60529:1989/AMD1:1999
IEC|60529:1989/AMD2:2013

IEC|60664-1, Insulation coordination for equipment within low-voltage supply systems — Pgrt 1:
Pringiples, requirements and tests

IEC|[60695-2-11:2021, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methofds —
Glow-wire flammability test method for end-products

IEC|[60695-10-2:2014, Fire hazard testing:— Part 10-2: Abnormal heat — Ball pressure test

IEC|60898-1, Electrical accessorie§ Circuit-breakers for overcurrent protection for household
and|similar installations — Part 1t Circuit-breakers for a.c. operation

IEC|[60981:2019, Extra-heavry duty rigid steel conduits

IEC|61008-2-1, Residual current operated circuit-breakers without integral overcufrent
protection for hoysehold and similar uses (RCCB's) — Part 2-1: Applicability of the general nules
to RICCB's functienally independent of line voltage

IEC|61009-2-1, Residual current operated circuit-breakers with integral overcurrent protegtion
for Qousehold and similar uses (RCBQ's) — Part 2-1: Applicability of the general rules to RCBO's
fundtiehally independent of line voltage

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

IEC 61140:2016, Protection against electric shock — Common aspects for installation and
equipment

IEC 62262:2002, Degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)
IEC 62262:2002/AMD1:2021

ISO/IEC Guide 51, Safety aspects — Guidelines for their inclusion in standards


http://www.graphical-symbols.info/equipment
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ISO/IEC 11801-1:2017, Information technology — Generic cabling for customer premises —
Part 1: General requirements

ISO 178:2019, Plastics — Determination of flexural properties

ISO 179-1:2010, Plastics — Determination of Charpy impact properties - Part 1:
Non-instrumented impact test

ISO 4892-2:2013, Plastics — Methods of exposure to laboratory light sources — Part 2:
Xenon-arc lamps
ISO[@892-22013TAMD 172021

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

ISO[ and IEC maintain terminology databases for use in standardization at the folloying
addresses:

e |EC Electropedia: available at https://www.electropedia.org/
e [|SO Online browsing platform: available at https://www.is&/org/obp

3.1
enclosure
compination of parts, such as boxes, backplates, €overs, cover-plates, lids, box extensipns,
accessories, etc., providing after assembly and installation as in normal use, an appropfiate
protection against external influences, and a defined protection against contact with enclgsed
live parts from any accessible direction

Note|1 to entry: See Annex A.

3.2
box
part|of an enclosure provided with means for fixing a cover, cover-plate, accessory, etc.,|and
intenpded to receive accessories (such as socket-outlets, switches, etc.)

Note|1 to entry: The accessory can be entirely or partly inside the enclosure.

3.3
box|extension
part|of an enclosure which is intended to extend a box for the purpose of either increasind the
intefnal volume of the box or enclosure or to adjust for mounting the box flush or semi-flush
with|thefinished surface of a wall or the like

3.4
backplate

part of a surface mounting enclosure provided with means for fixing a cover, cover-plate,
accessory (such as socket-outlets, switches, etc)

3.5

lid

cover

cover-plate

part of an enclosure, not integral with or part of an accessory, which may either retain an
accessory in position or enclose it
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3.6

raised cover

cover intended for mounting directly onto a box to provide for the attachment of accessories
and to increase the internal volume of the enclosure

Note 1 to entry: The centre portion of the cover is raised to accommodate a specific wall or ceiling thickness and
to permit the mounting of the accessory on it, flush with the surface of the wall or ceiling.

3.7
exposed conductive part
conductive part of electrical equipment, which can be touched, and which is not normally live,

b loiad I} IH 1 1 : : T el
Ut vITICIT Call UCCUUITTIT TIVE WIITTT UasiU ITTisuitatiurt 1alts

3.8
sur:Ece mounting enclosure
surflace mounting box

box [or enclosure which is intended for mounting on a surface

Note|1 to entry: See Annex A.

3.9
flush-mounting box

flush-mounting enclosure

box [or enclosure which is intended for mounting flush with the surface

Note|1 to entry: See Annex A.

3.10
semi-flush mounting box

semi-flush mounting enclosure
box |or enclosure which is intended to fit within a mounting surface and partially projects from
the mounting surface

3.11
cable gland
device designed to permit the entry of a cable, flexible cable or insulated conductor int¢ an
enclosure, and which provjdes sealing and retention and eventually may also provide dther
fungtions such as earthing, bonding, insulation, cable guarding, strain relief or a combinatign of
these

3.12
sea
material used.to fill up the space between the inside of a gland and the cable passing through,
usuglly compressed by the gland and thereby forming a joint

3.1
gasket
material introduced between mating surfaces of an enclosure which when under compression
forms a joint

3.14

grommet

component used to support and protect the cable or conduit at the point of entry; it may also
prevent the ingress of moisture or contaminants

Note 1 to entry: See Figure 1.

[SOURCE: IEC 60050-581:2008, 581-27-19, modified — The words "part of", "or an accessory"
and "wires or" have been omitted from the definition and "or conduit" added; Note 1 to entry
added.]
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Figure 1 — Examples of membranes and grommets

3.15
ently membrane

component or an integral part of an enclosure used to protect the cable which may be ussg
support the cable or conduit at the ‘point of entry

Note|1 to entry: An entry membrane may also prevent the ingress of moisture or contaminants and may be p|
a grommet (see Figure 1).

3.1

profective membrane

component or amvintégral part of an enclosure that is not intended to be penetrated in no
use |and is intended to provide protection against ingress of water or solid objects and/d
alloy the operation of an accessory

Note|1 to entry: See Figure 1.

dto

art of

‘mal
r to

3.17
composite material
combination of metal and insulating material

3.18

spout

hub

open entry of a box permitting the insertion and containment of a conduit

3.19
cable retention
ability to limit the displacement of a fitted cable against pull forces
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3.20
cable anchorage
ability to limit the displacement of a fitted flexible cable against pull and push forces and torques

3.21
blanking-plug
component used to close an open inlet or an open knock-out

3.22
u

n

ratef-vuﬂ'age
voltage assigned by the manufacturer for a specific operating condition of the box or enclogure

[SOURCE: IEC 60050-442:1998, 442-01-03, modified — The symbol has been added as a term,
the gdomain "(of accessories)" has been deleted; in the definition, "accessory" has-been replaced
with|"box or enclosure".]

3.101
gengral purpose enclosure
GP énclosure

enclosure where integration of mechanical and electrical deviees‘has been verified by tests
carr|ed out by the manufacturer according to this document and‘where the installer has to vgrify
the |nstalled equipment according to the instructions givendns\Annex AA

3.102
enclosure for pre-determined equipment
PD enclosure

enclpsure where the capability to integrate pre-determined mechanical and electrical equipment
has [peen verified according to design rules.and tests according to this document carried oyt by
the |manufacturer where the installer has>to verify the installed equipment following| the
manufacturer's instructions according to-Annex BB

3.103
marjufacturer's instructions
instjuctions in accordance with’ Annex AA and Annex BB leading to a configuration of| the
enclpsure ensuring the necesssary heat dissipation

Note|1 to entry: References\to standards can be given in the manufacturer's instructions.

3.104
maximum capability to dissipate power
Pde

maxjmum €apability of the enclosure to dissipate in normal use the power losses of the installed
devices, as declared by the manufacturer

Note 1 to entry: P, is expressed in watts (W).

d

3.105

rated current

In

maximum current assigned by the manufacturer of the enclosure which can be distributed by
the enclosure

3.106

blanking plate

component used for closing the opening, for protective devices and other power dissipating
electrical equipment, of an enclosure to provide basic insulation


https://iecnorm.com/api/?name=8a3d63361688fa09c5bf1354fd38dd5e

- 16 - IEC 60670-24:2024 EXV © IEC 2024

3.107

enclosures with separate area to accommodate multimedia and communication
equipment

enclosure providing an area where multimedia and communication equipment are intended to
be integrated according to the additional requirements given in Annex DD

Note 1 to entry: An enclosure with separate area to accommodate multimedia and communication equipment can
be a GP or PD enclosure.

3.108
enclosure for use with connected devices or equipment
enclpsureintended-toaccommuodate protectioncdevicesetectricatequipmentdissipatingpower

and| connected devices or equipment according to the additional requirements givep in
Anngx EE

Note|1 to entry: An enclosure for use with connected devices or equipment can be a GP or PD enclosure.

3.109
conhected devices or equipment
physgical unit that can connect with other units into an interconnected infrastructure

Note|1 to entry: This physical unit can operate and communicate with the physical world through detection and
actiop. Such equipment or device allows the switchboard to participate in this“loT infrastructure.

3.11L(1)
rated current of the equipped GP enclosure

Ing

ratefl current to be calculated as /,,, multiplied by K

Note|1 to entry: In the absence of incoming protective.and control devices, the rated current of the equipped GP
enclgsure is the outgoing rated current (/).

3.1111
incgming rated current
Ine
ratefl current or sum of the rated currents of all incoming protective and control devices,
expgcted to be used at the same time

3.112
outgoing rated current
’nu
sum| of the ratedieurrents of all outgoing protective and control devices, expected to be usgd at
the same time

3.113
utilisation factor
K

e
ratio of the actual current flowing through any main incoming protective device inside the
enclosure to the rated current of this device

Note 1 to entry: The utilisation factor for incoming circuits is assumed to be 0,85.

3.114

diversity factor

K

ratio, calculated by the installer, of the rated current of the equipped GP enclosure (Inq) to the

outgoing rated current (/)
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4 General requirements

Boxes and enclosures shall be so designed and constructed that, in normal use, their
performance is reliable, and safety is achieved by reducing risk to a tolerable level, as defined
in ISO/IEC Guide 51.

Compliance is checked by meeting all the relevant requirements and tests specified.

5 General remarks on tests

5.1

Test
Unlg
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Test
peri
hum

NOTE
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tem

It is

5.2
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that
repq

anofher full set of specimens, all of which shall comply with the requirements.

NOT
which
set o
the s

Test conditions and number of samples

s according to this document are type tests.

ss otherwise specified in this document, boxes and enclosures are tested |as delivered.

bssories complying with other standards are not tested again.

s on boxes and enclosures of insulating material shall be performed after a preconditio

hing

bd of at least 48 h at ambient temperature between +152C and +35 °C and relative air

idity between 45 % and 85 %.

For some materials a longer preconditioning period can be requested by the manufacturer.

ss otherwise specified, the tests are carried out)in“the order of the clauses, at an amhk
pberature between +15 °C and +35 °C on a set'of'three specimens.

recommended that the tests are carried.0tt at an ambient temperature of (20 £ 5) °C.

Compliance general requirement

specimens are submitted to all’the relevant tests and the requirements are satisfied
hpplicable tests are deemed/to have been passed.

e of the specimens does not satisfy a test due to an assembly or a manufacturing f
test and any preceding ones which may have influenced the results of the test sha

ient

f all

ault,
| be

ated and also the)‘tests which follow shall be carried out in the required sequencg on

E When submitting the first set of specimens, the applicant can also submit the additional set of speci
can be necessary, if one specimen fails. The testing station will then, without further request, test the addi
speciffiens and will only reject if a further failure occurs. If the additional set of specimens is not submitf

bme time, the failure of one specimen will entail rejection.
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Ratings

Rated values are defined as given in Annex AA and Annex BB.
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Table 1 — Classification of boxes and enclosures

Classification criteria 7.2.2.2, 7.2.2.3, 7.8.1 and 7.9 do not apply.

Classification criteria

7.1 _The nature of their material 711 Insulating
7.1.2 Metallic
7.1.3 Composite
7.1.4 Natural or synthetic rubber
or a mixture of both
7.2| The type of installation 7.2.1 Flush, semi-flush in solid 7.2.1.1 Not suitable for
walls, ceilings or floors installationinto concrete
7.2.1.2/ ‘Suitable for installation
into_€oncrete with a maximum
temperature during the casting
process of +60 °C
7.2.1.3 Suitable for installation
into concrete with a maximum
temperature during the casting
process of +90 °C
7.2.2 Flush or semi-flush\in hollow | 7.2.2.1 Class Ha
walls, hollow ceilings, hellow floors
or furniture
7.2.2.2 Class Hb for walls
7.2.2.3 Class Hb for ceilings
7.2.3 . Surface mounting on walls,
ceilingsyfloors or furniture
7.3| The type(s) of inlets @ 7934 With inlets for sheathed
cables for fixed installations
7.3.2 With inlets for flexible cables
7.3.3 With inlets for plain or
corrugated conduits
7.3.4 With inlets for threaded
conduits
7.3.5 With inlets for other types of
conductors/cables or conduits
7.3.6 With spouts (hubs)
7.3.7 Without inlets. Inlet openings
will be made during installation
7.4 The clamping means 7.4.1 With cable retention

7.4.2 With cable anchorage

7.4.3 With clamping means for
flexible conduit

7.4.4 Without clamping means
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Classification criteria

7.5 The minimum temperature 751 -5°C
during installation and use.

7.5.2 -15°C
7.5.3 -25°C
7.5.4

—-25 °C during installation,

-25 °C to —-40 °C during use, as
declared.

7.6| The degree of protection against access to hazardous parts and against harmful effects due to the ingrelss
of splid foreign objects according to IEC 60529

7.7| The degree of protection against harmful effects due to the ingress of water according to IEC 60529

7.8| The degree of protection of 7.8.1 1P2X
the [part mounted inside the hollow
walls of the boxes classified 7.8.2 >1P2X

accprding to 7.2.2.1

7.9] The provision for fixing 7.9.1 Boxes supplied with screws
accpssories to boxes

7.9.2 Boxes intended to receive
screws

7.9.3 Boxes intended to receive
claws

7.9.4 Boxes intended to reCeive
other means

7.101 Enclosure 7.101.1 GP enclosure
7.101.2 PD enclosure

2 Boxes and enclosures may have more than onestype of inlet.

Owing to installation rules, boxes class Hb fortwalls and class Hb for ceilings have some specific additipnal
reqyirements and are tested according to 11:2(/12.13, 16.3.

NOTE In the following countries only class Ha boxes and enclosures are used: BE, BR, CH, DE, FR, IT, JP,|NL,
NOJ PT, SE, UK.

NOTE 101 In the following countries only enclosures classified according to 7.101.2 can be used: BE, DE|FR
and|GR.

NOTE 102 In the following:eountry only enclosures according to 7.101.1 can be used: DK.

8 Marking

8.1 General

Enclosures shali be marked with

a) the name, trade mark or identification mark of the manufacturer or the responsible vendor;

b) IP code against ingress of solid foreign objects and against access to hazardous parts if
higher than IP3X and/or if IP code against harmful ingress of water is higher than IPXO0.

The IP code, if applicable, shall be marked on the outside of the enclosure so as to be easily
discernible when the enclosure is mounted and wired as for normal use. The visibility of the
marking is also possible after opening the door or the lid if a minimum degree of IP20 is
maintained after opening;

r A

c) the symbol for class Il protection, if applicable (IEC 60417-5172 (2003-02)) O ;

d) type designation, reference number or catalogue number;
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e) letter N for terminals intended exclusively for the neutral conductor, if any;

f) symbol @ according to IEC 60417-5019 (2006-08) for earthing terminals for the

connection of the protective conductor, if any, and/or symbol /—5 according to
IEC 60417-5018 (2011-07) for functional earthing terminal for the connection of the
functional earthing, if any.

Markings of neutral terminals and earthing terminals shall not be placed on screws, or any other
easily removable parts.

enclgsure.

Thel|following information shall be marked on enclosures or provided by the manufacturer on
the pmallest package unit or in the manufacturer's instructions, which are not regquired tp be
provided with the product:

g) fated voltage;

NOTE 2 For three-phase systems, the combined voltage values can be considered e«g. 230/400 V.
h) :Iated current as declared by the manufacturer for enclosures classified according to 7.1(1.2;
i) neference number of this document i.e. IEC 60670-24;

j) information for parts of enclosures intended to withstand.#90 °C during the casting pro¢ess
of concrete into shuttering according to classification 7:2.1.3;

k) for enclosures classified according to 7.3.7 (without inlets), the necessary informgtion
¢oncerning the openings that can be made during.installation;

I) for enclosures classified according to 7.101.f,\the maximum capability to dissipate pgwer
Pde);

In tHe case of an enclosure designed with ventilation openings that can be closed, for example
with| an accessory, the maximum capability to dissipate power (P4,) shall be declared by the

manjufacturer, for both closed and opéen positions.

m) for enclosures classified according to 7.2.2, their usability or not for installation in hqllow
alls, hollow ceilings, hollew floors or furniture;

n) the corresponding dimension sheet, if any;
Annex Afor enclosures-classified according to
¢ 7.101.1 the marking "GP";

¢ 7.101.2-the'marking "PD";

o) IK-code if declared.

8.2 [ Durability of the marking on the boxes and enclosures

Marking shall be easily Tegible, durable and indelible.

Laser marking directly on the product and marking made by moulding, pressing or engraving
are not subjected to this test.

Compliance is checked by inspection, using normal or corrected vision, without additional
magnification and, if necessary, by the following test.

The test is done by rubbing the marking for 15 s with a piece of cotton cloth soaked with water
and again for 15 s with a piece of cotton cloth soaked with n-hexane 95 % (Chemical Abstracts
Service Registry Number, CAS RN, 110-54-3).

NOTE n-hexane 95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-54-3) is available from a variety
of chemical suppliers as a high-pressure liquid chromatography (HPLC) solvent.
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When using the liquid specified for the test, precautions as stated in the relative material safety
datasheet provided by the chemical supplier shall be taken to safeguard the laboratory
technicians.

The marking surface to be tested shall be dried after the test with water.

Rubbing shall commence immediately after soaking the piece of cotton, applying a compression
force of (6 + 1) N at a rate of about one cycle per second (a cycle comprising a forward and
backward movement along the length of the marking). For markings longer than 20 mm, rubbing
can be limited to a part of the marking, over a path of at least 20 mm length.

The| compression force is applied by means of a test piston which is wrapped with~eqtton
compprising cotton wool covered by a piece of cotton medical gauze.

Theltest piston shall have the dimensions specified in Figure 2 and shall be made/of an elastic
material which is inert against the test liquids and has a Shore-A hardness of 47 + 5| (for
example synthetic rubber).

A /]
4 %
4 ko= .-\
7
\ /|
| DN
IEC
Dimensions
mm
° A B C
Dimensions 20 20
Tolerance +2, -0 +0,5 +1, -0

Figure 2 — Test piston dimensions

Whan it is not pessible to carry out the test on the specimens due to the shape/size of the
product or the marking is not accessible with the test piston:

— @ suitable-piece having the same characteristics as the product can be submitted to the|test

or

— another test piston with a different shape can be used on the condition that radius B is kept.
8.101 Required information for instruction sheet and/or documentation
The manufacturer shall:

— provide appropriate instructions regarding the means (for instance glands, grommets,
barriers, etc.) to be used to obtain the intended degree of protection;

— give information to the installer concerning the verification of the electrical continuity of the
protective circuit (see Clause 11);

— give the installer the necessary instructions:


https://iecnorm.com/api/?name=8a3d63361688fa09c5bf1354fd38dd5e

- 22 - IEC 60670-24:2024 EXV © IEC 2024

for enclosures classified according to 7.101.1, the manufacturer shall include in the
documentation the necessary instructions for installation and how to integrate
accessories as given in Annex AA;

for enclosures classified according to 7.101.2, the manufacturer shall include in the
documentation the necessary instructions for installation according to the appropriate

mounting environment as given in Annex BB.

9 Dimensions

Boxes and enclosures shall comply with the appropriate standard sheets, if any.

Conjpliance is checked by inspection and measurement.

10 [Protection against electric shock

Enclosures shall have a degree of protection of at least IPXXC according te IEC 60529, when

mounted and installed as for normal use, according to the manufacturer's instruction.

Enclosures are tested completed with the necessary means (suchi@s’'grommets, etc.) indicpted

in tHe manufacturer's instructions and the window opening(s), (if any, completely filled up |with

blank inserts delivered by the manufacturer and/or samples{of products as declared by| the

manufacturer.

If dqors or covers of the enclosure can be opened without the use of a key or tool, they ghall

be I¢ft open during the test.

Compliance is checked by the following tests!

Tests shall be carried out on parts which~are accessible after installation.

The|test shall be carried out in accordance with IEC 60529 where probe C of IEC 61032:1997

is applied to all places including-knock-outs except membranes or the like, where yielding of

insujating material could impairthe safety, with a force of 3 N.

In afddition, enclosures.Raving class |l protection, when mounted and installed as for nofmal

use,| shall:

a) ¢over live parts of the installed equipment with insulation material, and

b) at no point'be pierced by conducting parts in such a manner that there is a possibility [of a
ult veltage being brought out of the enclosure, and

c) mot’ have conductive parts, such as plates, cover-plates or frames connected to| the
rotéctive circuit.

Compliance is checked by inspection.

11

Provision for earthing

Subclauses 11.1 to 11.3 are not applicable for enclosures with class |l protection.

11.1

Boxes and enclosures with exposed conductive parts

Boxes and enclosures with exposed conductive parts shall be provided with an earthing means
of low resistance or have provision for the fitting of such an earthing means. For the purpose
of this requirement, small screws and the like, for fixing bases, covers or cover-plates, etc.
isolated from live parts, are not considered as exposed conductive parts.
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Exposed conductive parts of covers or cover-plates shall be connected through a low resistance
connection to the earthing means when fitted as for normal use.

Compliance is checked by the following test.

A current derived from an AC or DC source having a no-load voltage not exceeding 12 V and
equal to (25 £ 1) A is passed between the earthing terminal and each exposed conductive part
in turn. The voltage drop between the earthing terminal and each of the exposed conductive
parts is measured, and the resistance is calculated from the current and this voltage drop.

Inn

Car¢ should be taken such that the contact resistance between the tip of the measuring p

and

Inb

IPX0, provisions can be made for the addition of means for the effective continuity of

eart

The

case Snail the resSistarice exceedq U,Uo L1,

the exposed conductive part under test does not influence the test results.

bxes and enclosures of insulating or composite material having an IP degfee higher

ning conductor, when more than one inlet is provided.

sot

Con

11.2

Box
stra

4 mn2. The design of the earthing strap shall ensure that the metal mounting yoke

accq
the

earthing means or the provision for the fitting of such an earthing means shall be loc
at:

he means is readily accessible through the open face éf the box, and

he removal of an accessory mounted in the box{does not disturb the continuity of
arthing circuit, and

e means is not part of a removable cover, back, or side of the box or enclosure.

pliance is checked by inspection.

7.2.2.3

bs and enclosures of insulating material shall be provided with a minimum of one eart

ssories mounted inside the box and metallic covers mounted on the box are connectdq
barthing conductors-(see Figure 4 and Figure 5).

Boxes and enclosures of insulating material classified according to 7.2.2.2 and

fobe

han
the

hted

the

hing

b having one screw terminalfor earthing purposes with a connecting capacity of at least

5 of
d to
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Figure 4 — Earthing strap

Dimensions in millimletres
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Figure 5 — Test strap

Compliance is checked by inspection.

The earthing strap shall be securely fastened to the box or enclosure.

Compliance is checked by the test in 16.3.2.
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11.3 Boxes or enclosures with removable sides according to 7.1.2

A box or enclosure classified according to 7.1.2 that has removable sides shall be constructed
so that the electrical bond between separable parts includes at least one threaded screw
connection.

Compliance is checked by inspection.

11.4 Earthing terminal threads

The threads of the earthing terminal delivered with or integrated in boxes and enclosures shall
not pbe stripped when the torque shown in the relevant column of Table 4 is applied.

Conjpliance is checked by inspection and by the following test.
The|screws are tightened and loosened 5 times.

Theltest is carried out using a suitable screwdriver or an appropriate tool’applying a torque as
indi¢ated in Table 4.

If a [screw has a hexagonal head with a slot, only the test with-the screwdriver is carried|out,
with|the relevant torque given in column Il of Table 4.

Greater values of torque may be used if so stated by,the manufacturer, when the releyant
infofmation is provided.

Colymn | of Table 4 applies to screws which cannot be tightened by means of a screwdfiver
with|a blade wider than the nominal diameter of the thread of the screw.

Coldmn Il of Table 4 applies to other screws which are tightened by means of a screwdrivér.

Colymn 11l of Table 4 applies to serews and nuts which are tightened by means other than a
screwdriver.

Colymn IV of Table 4 applies to screws which are tightened by means of a square bfade
screwdriver.

During the test, thére shall be no damage, such as breakage of screw or damage to the head
slot|(rendering the.‘use of the appropriate screwdriver impossible) or to the threads or tq the
enclosure impairing the further use of the fixing means. The screws shall be gradually tightgned
in ome smooth) and continuous movement.

11.104< The electrical continuity of the protective circuit, if any, shall be checked.

Except for enclosures having class Il protection, all exposed conductive parts of the enclosure
shall be connected separately or in groups to the protective circuit terminals.

Compliance is checked by inspection and, if necessary, by a continuity test of the protective
circuit.

A measurement shall be carried out to verify that the resistance between the terminal of the
incoming protective conductor and the exposed conductive parts shall be less than 0,05 Q with
a current of 10 A AC or 10 A DC.
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02 Functional earthing

In order to ensure the robustness of the functional earthing conductor, if any, the minimum
cross-sectional area shall be at least 1,5 mm2. The colour of the functional earthing conductor

shal

| be pink (see IEC 60445).

Compliance is checked by inspection.

12 Construction

121

Boxes and enclosures shall be constructed without sharp edges. Burrs shall be remgyed
mould lines of interior surfaces so that there are no sharp edges or undue obstructions tg

pass
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intended to be captive.
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12.2

General

age of wiring or coupling of parts in the intended use of the product.

shall be smooth and free from blisters, cracks, and other defects.

pliance is checked by inspection.

tric shock, shall be held in place effectively. They shall be removable only by the use
and/or a key.

recommended that the fixing means of covers or cover-plates be captive. The use of t
g washers of cardboard or the like j&’deemed to be an adequate method for securing scH

.2 Screw-type fixing

x or enclosure intendedto accept a lid, cover, or cover plate by means of screw fixing 5
rovided with meansto accommodate the intended screws.

ids, covers greover plates whose fixing is of the screw type, compliance is checke
ection.

.3 Non-screw-type fixing operable without the use of a tool or a key

rom
the

inner and outer surfaces of a box or cover shall not be subject to peeling, scaling or flaking

Lids, covers or cover-plates or parts of them
1 General
. covers, cover plates or parts of them, whichtare intended to ensure protection against

of a

ght-
ews

hall

12.2

.3:14” General

A box or enclosure intended to accept a lid, cover, or cover plate with non-screw-type fixing
operable without the use of a tool or a key shall be provided with means to fix the lid, cover, or
cover plate.

For lids, covers or cover-plates whose removal is obtained by applying a force according to the
requirements in Table 2 in a direction approximately perpendicular to the mounting/supporting
surface when their removal may give access with test probe B of IEC 61032:

— to live parts;

— to non-earthed conductive parts separated from live parts by basic insulation;

— onlyto

e insulating parts, or,
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e earthed conductive parts, or
e conductive parts separated from live parts by double or reinforced insulation, or

e Jive parts of SELV circuits according to IEC 61140 having a voltage not greater than
25 VACor60VDC.

Compliance is checked by the tests of 12.2.3.2 and 12.2.3.3.

Table 2 — Forces to be applied to lids, covers, cover-plates
or actuating members whose fixing is not dependent on screws

Force to be applied

N
Accessibility with the test probe B of - -

IEC 61032 after removal of lids, covers or Enclosures complying Enclosures nbt complying
cover-p|ates or parts of them with 12.2.3.4 and 12.2.3.5 with 12.2,3.4 and 12.2.3.5
Shall not Shall come Shall not Shall come

come off off* come: off off*

To live parts 40 120 80 120

To ron-earthed conductive parts separated from 10 120 20 120

live parts by basic insulation

To insulating parts or earthed conductive parts or
condluctive parts separated from live parts by
double or reinforced insulation or live parts of 10 120 10 120
SEL)V circuits according to IEC 61140 having a
voltage not greater than 25 V AC or 60 V DC

*

This column does not apply for 12.2.4.

Boxges and enclosures are mounted as for nermal use.

Flush-type boxes and enclosures are fixed and installed as for normal use. If they are provjded
with|locking means which can be operated without the aid of a tool, these means are unlocked.

Thigl Subclause 12.2.3 is not applicable for blanking plates.

12.2.3.2 \Verification of the non-removal of the lids, covers or cover-plates

Fordes are gradually) applied in one smooth and continuous movement in a direg¢tion
perpendicular to the/mounting surfaces, in such a way that the resulting force acting on the
cenlre of the lids;-covers or cover-plates, or parts of them, is as specified in the relevant column
of Thble 2.

Thelforce is applied for 1 min.

The lids, covers or cover-plates, shall not come off or break.

For flush-mounting boxes or enclosures, the test is then repeated on new specimens, the lid,
cover or cover-plate is mounted on the box, after a sheet of hard material (1 £ 0,1) mm thick,
has been fitted on the wall F around the supporting frame, as shown in Figure 6.

The sheet of hard material is used to simulate wallpaper and may consist of a number of pieces.

In addition, for boxes and enclosures classified according to 7.5.2 or 7.5.3, the test shall be
repeated at (-15+ 2) °C and (-25 £ 2) °C respectively and at the declared temperature of
use £ 2 °C for boxes and enclosures according to 7.5.4.

The boxes and enclosures are kept for 2 h in a freezer at the declared temperature.
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Immediately afterwards, within 1 min, the test is initiated.

Dimensions in millimetres

IEC

Key

1 sheet of hard material

2 cpver-plate

3 supporting frame
4 wall

5 mounting box

Figure 6 — Arrangement for test on covers
or cover-plates (see 12.2.3.2 and 12.2.3.3)

12.2.3.3 Verification of theremoval of the lids, covers or cover-plates

A fojrce not exceeding that specified in the relevant column of Table 2 is gradually appligd in
onelsmooth and continuous movement, in a direction perpendicular to the mounting/suppofting
surfaces, to lids, covers' or cover-plates, or parts of them by means of a hook placed in tufn in
each of the grooves,Jholes, spaces or the like, provided for removing them.

Thellids, coyers or cover-plates shall come off.

Theltestis'made 10 times on each separable part the fixing of which is not dependent on screws
(eqyally/distributing as far as practicable the application points); the removal force is applied
each time to the different grooves, holes or the like provided for removing the separable part.

For flush-mounting boxes or enclosures the test is then repeated on new specimens.

The lid, cover or cover-plate is mounted on the box after a sheet of hard material (1 £ 0,1) mm
thick has been fitted on the wall around the supporting frame, as shown in Figure 6.

After the test, the specimens shall show no damage within the meaning of this document.

12.2.3.4 Verification of the outline of lids, covers and cover-plates

The gauge shown in Figure 7 is pushed towards each side of each lid, cover or cover-plate
which is fixed without screws on a mounting or supporting surface, as shown in Figure 8. The
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face B resting on the mounting/supporting surface, with the face A perpendicular to it, the gauge
is applied at right angles to each side under test.

In the case of a lid, cover or cover-plate fixed without screws to another lid, cover or cover-
plate or to a mounting box, having the same outline dimensions, the face B of the gauge shall
be placed at the same level as the junction; the outline of the lid, cover or cover-plate shall not
exceed the outline of the supporting surface.

The distances between the face C of the gauge and the outline of the side under test, measured
parallel to face B, shall not decrease (with the exception of grooves, holes, reverse tapers or
the hike—f a-distance ha a—plaHre—in H3G B and-comphHnewith
the test of 12.2.3.5) when measurements are repeated starting from point X in the directidn of
the arrow Y (see Figure 9).

Dimensions in millimetres
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-
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Fdee A 10° +0,5° B
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| 230
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?IA =
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\ A
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10 1

A
Y

EC

Figure 7 — Gauge for the verification of the outline
of lids, covers or cover-plates
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IEC

mounting surface

cover
surface support
spacing piece with the same thickness as that of the supporting part

Figure 8 — Examples of application of the gauge of Figure 7 on covers
fixed without screws on a mounting surface or supporting surface
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Dimensions in millimetres

\
o Y
Y y _w®
N - \
Y
IEC IEC
a) d)
)\
© Y
Y y v
X A
Y
IEC IEC
b) e)
I}
2 Y
Y o
X \
Y
IEC IEC
c) f)

Cases a) and b) do not comply.

Cases c), d), e) and f) comply (compliance shall, however, also be checked with the requirements of 12.2.3.5 using

the gauge shown in Figure 10).

Figure 9 — Compliance criteria of application of the gauge of Figure 7

12.2.3.5 Verification of grooves, holes and reverse tapers

A gauge according to Figure 10, applied with a force of (1 £ 0,2) N, shall not enter more than
1,0 mm from the upper part of any groove, hole or reverse taper or the like when the gauge is
applied parallel to the mounting/supporting surface and at right angles to the part under test,

as shown in Figure 11.
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NOTE Verification as to whether, according to Figure 11, the gauge has entered by more than 1,0 mm is made with
reference to a surface perpendicular to face B and including the upper part of the outline of the grooves, holes,
reverse tapers or the like.

Dimensions in millimetres

+0,05
22,5 0

@
-

=100

IEC

Key

=N
—

gst rod (metal)

2 ripht-angled sharp edges

Figure 10 — Gauge for verification of grooves;
holes and reverse tapers

IEC

1 cpver

2 mounting-support

Figure 11 — Sketch showing the direction of application

of the gauge of Figure 10

12.2.4 Non-screw-type fixing operable with the use of a tool or a key

For lids, covers or cover-plates whose fixing is not dependent on screws and whose removal is
obtained by using a tool and/or a key, in accordance with the instructions, compliance is
checked by the same tests of 12.2.3 except that the lids, covers or cover-plates or parts of them
are not required to come off when applying a force not exceeding 120 N in directions
perpendicular to the mounting/supporting surface.

This Subclause 12.2.4 is not applicable for blanking plates.
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12.3 Drain holes

Surface and semi-flush mounting enclosures with a degree of protection IPX1 to IPX6 shall be
designed to allow the opening of a drain hole of at least 5 mm in diameter or 20 mmZ2 in area
with a minimum width or length of 3 mm.

Drain holes shall be so located and available in such a number that one of the holes can always
become effective in any intended mounting position of the enclosure.

Compliance is checked by inspection and measurement.

12.J Mounting of enclosures

Enclosures shall have provisions for their suitable attachment according to the” type of

installation (see 7.2).

AY%

Enclosures of insulating material shall be constructed in such a way that any. conductive pgarts
of fixing means inside the box or enclosure intended to be used for mounting the enclosurdg are
surrpunded by insulation which projects above the top of the fixing means by an amount of not
less|than 10 % of the maximum width of the cavity for the fixing means.

Conypliance is checked by inspection and by measurement.

If there is a cavity, the head of the screw can be protected by an additional cap of insulating
material. In this case the instructions shall give information concerning the cap to be used

If there is no cavity the head of the screw shall be protected with a cap of insulating matgrial,
and [the cap shall be delivered with the box.

The|cap shall stay in position during normial use.
Conypliance is checked by the following test:

The|caps are fixed to the boxes according to the instructions and subjected to the ageing|test
of 1B.1.

After 1 h, the boxes aresthen turned to a position with the opening in the direction of the flgor.
The|cap shall net\become detached.

12.5 Boxesand enclosures with inlets for flexible cables

and
mage

the erX|bIe cables where they enter the box or enclosure |mpa|r|ng their further use.

Compliance is checked by manual test.

12.6 Boxes and enclosures with inlets for applications other than flexible cables
Inlet openings classified according to 7.3 other than 7.3.2 shall allow the introduction of

— a conduit or suitable fitting connecting it to the box or enclosure, and/or
— the protective covering of the cable

so as to provide mechanical protection of the conductors where they enter the box or enclosure.
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An inlet opening for conduit entries, or at least two of them if there is more than one, shall be
capable of accepting either conduits of sizes, or a combination of sizes, in accordance with the
requirements of I|EC 60423, or for extra heavy-duty electrical rigid steel conduits, the
requirements of IEC 60981.

Compliance is checked by inspection with the appropriate cables or conduits installed.

Inlet openings of adequate size may also be obtained by the use of knock-outs or suitable
insertion pieces or by means of an appropriate cutting tool.

NOT F—frtiefottowimgcoumtries; it s Tequired-that et opemmgs T boxesimtendedtoTeceive switches orspcket
outlefs have spout(s) with inlets stops: NL.

12.71 Boxes and enclosures with a cable anchorage(s)

Clamping means of boxes and enclosures classified according to 7.4.2 shall be ,such tha{ the
connmection of the conductors of the flexible cable are relieved from strain when this flexible
cable is accessible and likely to be stressed after installation.

It shall be clear how the relief from strain and the prevention of twisting are intended tp be
effe¢ted.

Cabje anchorages shall be:

— guitable for the different types of flexible cable for which the box is intended to be used;

— g¢onstructed in such a way that at least one part.of the cable anchorage is integral with, or
permanently fixed to, one of the component parts of the box;

— of insulating material or be provided with arkinsulating lining fixed to the metal parts.

Conjpliance is checked by inspection and the following test.

The| effectiveness of the cable anchorage is checked by means of an apparatus as shown
in Flgure 12.

The|cable anchorage is applied-as in normal use, clamping screws, if any, being tightened |with
a tofque equal to the 2/3 of\the relevant torque specified in Table 4 or, for glands, equal tq the
releyant torque specified.in Table 4.

After reassembly of the specimen, it shall not be possible to push the flexible cable intd the
spe¢imen by maresthan 1 mm with the relevant force as specified in Table 3.

The| cable Ns“then subjected 50 times for 1 s to a pull force as specified in Table 3 |and
immediately afterwards the flexible cable is subjected to a torque not less than the releyant
value.specified in Table 4 for (15 £ 1) s applied as near as practicable to the cable entry.

Table 3 — Forces and torques to be applied to cable anchorages

External dimensions of flexible cable Force Torque
mm N Nm
Up to and including 5,2 x 7,6 40+ 2 0,05
Up to and including 8 502 0,1
Above 8 up to and including 11 60 £ 2 0,15
Above 11 up to and including 16 802 0,35
Above 16 100+ 2 0,42
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After the tests, the flexible cable shall not have been displaced by more than 2 mm and the
cable anchorage shall not show any damage which leads to non-compliance with this document.

Dimensions in millimetres

160

F\N¢>

R Eint:
Sl

T 1

IEC

Key
1 bpx
2 cfank
3

Ccentric

D

Figure 12 — Apparatus for testing the cable anchorage

12.8§ Boxes and enclosures with cable retention means

Cable retention meaps of boxes and enclosures classified according to 7.4.1 shall retain the
cable in place.

NOTE In the following countries, a cable retention is required for boxes and enclosures for hollow walls dpe to
instaflation practices: DE.

Conypliance is checked by the following test which is carried out on three specimens of retention
medns:

For boxes and enclosures classified according to 7.5.2 or 7.5.3, the test shall be carried out at
(=15 + 2) °C and (-25 £ 2) °C respectively and at the declared temperature of use + 2 °C for
boxes and enclosures according to 7.5.4.

First a cable of the maximum nominal cross-sectional area and, subsequently, a cable with the
minimum nominal cross-sectional area as declared by the manufacturer shall be used.

The cable is fitted in the cable retention means according to the instructions.

The cable is loaded with an axial force of (20 £ 1) N.
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The load is maintained for 1 min and at the end of this period the displacement of the cable
shall not exceed 3 mm following the removal of the load.

12.9 Knock-outs intended to be removed by mechanical impact
12.9.1 General

It shall be possible to remove knock-outs intended to be removed by mechanical impact without
damaging the box.

Knock-outs intended for use with cables shall be free from chips or burrs

In kmock-outs intended for use with conduits and/or a grommet or a membrane, chips-and Hurrs
are flisregarded.

In ofder to close an open knock-out in a box or an enclosure classified according to 7.1J2, a
blanking-plug can be used.

Thig blanking-plug used without a locknut

— shall not become dislodged or damaged, and
— its effectiveness shall not be impaired, and

— it shall fulfil all requirements for knock-outs.

Thig requirement does not apply to a blanking-plug¢which is assembled by threading into a
threpded inlet.

Conjpliance is checked by inspection and by the tests as specified in 12.9.2 and 12.9.3.

12.9.2 Knock-out retention
For poxes and enclosures having knock-outs that

— dlo not provide access to live\parts and are accessible after installation, a force of (30 £|1) N
$hall be applied to a knock-out for (15 £ 1) s,

— provide direct access to live parts after installation, a force of (40 + 1) N shall be appligd to
knock-out for (60«\1) s,

by means of a 6 mm.diameter mandrel with a flat end.

Thelforce isito'be applied without a blow in a direction perpendicular to the plane of the knpck-
out and at.a.point most likely to cause movement.

Whari\the box is provided with a multi-stage knock-out, the force shall be applied to the smallest
knock-out.

The knock-out shall remain in place and the degree of protection of the box or enclosure shall
be unchanged when measured 1 h after the force has been removed.

12.9.3 Knock-out removal

The knock-outs shall be removed by means of a tool, as stated by the manufacturer. The side
edge of a screwdriver may be run along the edge of the knock-out opening once to remove any
fragile tabs remaining along the edge.
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For boxes or enclosures according to 7.1.1 or 7.1.3 the test is repeated with one previously
untested box or enclosure which has been conditioned for 5 h £ 10 min in air maintained at the
minimum temperature during installation and use as specified according to 7.5, but not lower
than —-25 °C for boxes according to 7.5.4. Immediately following this conditioning, the knock-
out is to be removed as specified in the first paragraph of this Subclause 12.9.3.

For a box or enclosure employing multi-stage knock-outs, there shall be no displacement of a
larger stage when a smaller stage is removed.

After the test, there shall be no sharp edges, except for knock-outs for conduits and/or for use

with
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Fiximg means for lids, covers, cover plates, acéessories, terminals, connecting devices, s

0 Screw fixings

Ck-outs intended for the use of grommets, glands or fittings shall be located an flat surfaces
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rding to the instructions.

E In the following country flush-type boxes shall have metal inserts and be provided with metal screws h
hetric thread: NL.

ad-forming and.thread-cutting screws intended only for mechanical assembly may be |
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thread-forming and thread-cutting screws, the screw assembly operation shall be d
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sed
D be

one

Compliance is checked by inspection and by the following test.

The

screws of the fixing means are tightened and loosened:

— 10 times for metal screws in engagement with a thread of insulating material;

— 5 times in all other cases.

Screws and nuts in engagement with a thread of insulating material and screws of insulating
material are completely removed and reinserted each time. The test is carried out by using a
suitable screwdriver or an appropriate tool applying a torque as indicated in Table 4.

If a screw has a hexagonal head with a slot, only the test with the screwdriver is carried out,

with

the relevant torque given in column Il of Table 4.
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Greater values of torque may be used if specified in the instructions.

Column | of Table 4 applies:

— to screws which cannot be tightened by means of a screwdriver with a blade wider than the
nominal diameter of the thread of the screw,

— to non-metallic screws,

— to metallic screws in a thread of insulating material. In this latter case, the width of the profile
of the recess to tighten the screw is chosen instead of the diameter of the thread when this
profile width is smaller than the nominal diameter of the thread with a minimum of 3 mm.

Colymn |l of Table 4 applies to other screws which are tightened by means of a screwdriveér.

Colymn Ill of Table 4 applies to screws and nuts which are tightened by means, other than a
screwdriver.

Colymn 1V of Table 4 applies to screws which are tightened by meanS) 0f a square bfade
screwdriver.

During the test, there shall be no damage, such as breakage of serew or damage to the head
slot|(rendering the use of the appropriate screwdriver impossible) or to the threads qr to
the enclosure impairing the further use of the fixing means{ The screws shall be gradyally
tightened in one smooth and continuous movement.

Taple 4 — Tightening torques for the verification‘of the mechanical strength of screws

Torque for metallic and non-metallic screws
Nominal diameter of screw thread Nm
mm
| 1 1 v

Up tp and including 2,8 0,20 0,40 0,40 0,70
Ovef 2,8 up to and including 3,0 0,25 0,50 0,50 0,90
Overl 3,0 up to and including 3,2 0,30 0,60 0,60 1,10
Ovef 3,2 up to and including 3,6 0,40 0,80 0,80 1,40
Overl 3,6 up to and including, 4,1 0,70 1,20 1,20 1,80
Ovef 4,1 up to and including.4,7 0,80 1,80 1,80 2,30
Ovef 4,7 up to and including 5,3 0,80 2,00 2,00 4,00
Over 5,3 up to apdiincluding 6,0 1,20 2,50 3,00 4,40
Ovef 6,0 up t@ and including 8,0 2,50 3,50 6,00 4,70
Ovef 8,0 3,002 4,00 10,00 5,00
a8  Ortorbe specified by the manufacturer.

12.11 Fixing of boxes and enclosures classified according to 7.2.1

Flush type boxes and enclosures other than for hollow walls shall be provided with fixing means
for their suitable attachment to the wall, ceiling or floor. These fixing means may be supplied
separately. Screws intended to fix the box or enclosure to the building structure are not required
to be supplied with the box or enclosure but can be provided by the installer according to the
instructions.

Separately supplied fixing means for a box or enclosure shall comply with the requirements for
the fixing means of the box or enclosure with which they are intended to be used and shall
include a means for fixing to the box or enclosure.
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Screws, additional mechanical supports or design features, which prevent the displacement of
the box or the enclosure, are considered to be adequate fixing means.

NOTE Edges, ribs, recesses, partial edges and the like are examples of design features intended to prevent the
displacement of the box or the enclosure.

Compliance is checked by inspection.

Boxes and enclosures not fulfilling at least one of the above requirements in this
Subclause 12.11 and having an internal volume less than 400 cm3, shall be tested as follows.

The
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supplementary weight (SW) shall be (8 £ 0,1) N.
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internal volume of the box or enclosure shall be checked by inspection or by the_te
6.

boxes and parts of enclosures to be embedded in masonry the specimen is mounted
mounting block shown in Figure 13 and fixed according to the instructions:

gap between the main external profile of the specimen and the interpnal profile of the re
e mounting block shall be at least 20 mm and for parts that project’from the main pn
gap shall never be less than 10 mm. The block is filled by the‘“material specified in
uctions, or by plaster where the instructions do not specify the material.

assembly is kept at ambient temperature for (10 + 1/0) days.

auxiliary device described in Figure 14 is mounted. on the specimen and the screws
ened with a torque equal to two thirds of the applicable torque given in Table 4.

assembly is then fixed to the mounting plate (A) of an apparatus shown in Figure 15
the axes of the screws are normal to thesmounting plane.

total weight of the device includingihe principal weight (PW) shall be (72 + 0,1) N, and

supplementary weight (SW),and the principal weight (PW) are infroduced on the axis o
ce and fixed by the carrier(C) (see Figure 15).

supplementary weight shall fall from a height of 50 mm onto the principal weight 10 tin

r the test the.specimen shall not have been displaced by more than 0,5 mm from
nting block’
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3 bjlock of wood
a8 The gap between the main external profile of the box and the intérnal profile of the recess in the mounting plock
shall be at least 20 mm, and for parts which project from the,main profile, the gap shall never be less than 10 mm.
Figure 13 — Example of mounting block for boxes to be embedded
in masonry (flush type.and semi-flush type)
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Figure 14 — Example of the fixing of the auxiliary
device mounted on a specimen
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ipplementary weight (SW)
incipal weight (PW)

brrier (C)

ounting plate (A)

Eigure 15 — Example of test apparatus for the test

2 Fixing of flush type and semi-flush type boxes and enclosures classified
according to 7.2.2.1

enclosure to hollow walls.

Compliance is checked by the following test.

A specimen of the enclosure is mounted in a test wall in accordance with the manufacturer's
instructions. Where the manufacturer's instructions are not specific regarding the type of wall,

a sheet of plywood (10 £ 1) mm thick is used.

The

enclosure is subjected to a force F of 100 N applied on the main axis of the enclosure
perpendicular to the mounting surface. Alternatively, the force can be applied by pushing

through a testing means which distributes evenly this force at the rear of the enclosure.

After this test, the specimens shall show no damage impairing their further use. and the
osure shall not have been displaced by more than 2 mm in comparison to the mounting

encl

surface.

osures-for hollow walls classified according to 7.2.2.1 shall provide suitable means for fixing
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12.101 Enclosures for hollow walls shall have provisions for retention means for cables or
means to use a separate retention device or devices.

NOTE 101 In the following country, cables are retained using fixing means applied during installation by the
installer: UK.

Compliance is checked by inspection.

12.102 Enclosures shall have enough space to allow mounting and connection of the
accessories (fully equipped) as declared by the manufacturer, in safe way.

Conypliance is checked by inspection and in case of doubt by manual test using samplds of
products as declared by the manufacturer and complying with the relevant standard, ,ifany.

Any|generally available conductors having the largest nominal cross-sectional aréa’as declared
by the manufacturer shall be used.

12.13 Boxes and enclosures classified according to 7.2.2.2 and 7.2.2.3
12.13.1 General

Boxges and enclosures for hollow walls or the like classified according to 7.2.2.2 and 7.3.2.3
shall have suitable means for fixing the box or the enclosure t6/hollow walls and hollow ceilings.

Thelfixing means shall not rely on the cable management system.
Conypliance is checked by the tests in 12.13.2, 12.13.3, 12.13.4 or 12.13.6 as applicable.

12.13.2 Boxes intended for mounting on aiwooden structural member of a wall

The|box shall be mounted as in normal use to a (38 mm x 90 mm) wood structural member of
any |lconvenient length so that the planeof the front of the box is in vertical position.

Thelassembly shall withstand a force of 225 N gradually applied centrally from the base of the
box [for a period of 5 min.

Aftey the removal of the force, there shall be no pulling out of the nails or screws used to mpunt
the pbox or movement-ofithe face of the box in the horizontal plane of more than 3 mm.

12.13.3 Boxes<intended for mounting to a wooden structural member of a ceiling

The|box shall be mounted as in normal use to a (38 mm x 190 mm) wood structural member of
any lconyenient length so that the plane of the front of the box is in horizontal position.

heface—of the

Thelassembly—s
box for a period of 1 min.

With the force still applied, the deflection of the face of the box shall not exceed 6 mm measured
from a plane parallel to the horizontal face of the structural member.

12.13.4 Boxes intended for mounting to a steel-stud structural member of a wall

The box shall be mounted as in normal use to a steel-stud structural member as shown in
Figure 17.

The assembly shall withstand a force of 180 N gradually applied centrally from the face of the
box for a period of 6 min, first in a direction tending to push the box into the wall opening and
then in the opposite direction, tending to pull the box out of the opening.
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With the force still applied, the deflection of the box shall not exceed 2 mm in either direction.

Additional support for the box can be necessary to minimize deflection.

Application of the force and measurement of the displacement are shown in Figure 17.

Key

=N

N o o b~ wWwN

Dimensions in millimetres

180 N

3
_Y__‘_::4 5
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180 N
IEC

a) Box with permanently attached additional support

180 N
) :
. _'_1—4 \5
1 — == e — - _r/
— SN
180 N 6

IEC

b) Bracket providing additionalksupport (for field installation)

T

7 ' 1 :

\‘50 o o o §
\ol :o '
B 400 _

IEC

c) Front view

box

steel stud

plywood

bracket

additional support

maximum deflection

three screws per side per panel

Figure 17 — Test of the force and measurement of the displacement
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12.13.5 Internal volume of boxes and enclosures classified according to 7.2.2.2 and
7.2.2.3

For boxes, enclosures, raised covers and box extensions classified according to 7.2.2.2 and

7.2.2.3, the declared internal volume of a box, enclosure, raised cover or box extension shall
be verified.

A box or enclosure provided with a partition shall have the volume of each partitioned section
verified.

Co pliance is checked by the test aof 12 16

12.13.6 Boxes intended for mounting in a finished structure

The|supporting means of a box intended for installation in a finished structure_shall not cfack
or break nor shall the face of the box be permanently displaced more than3;2 mm from the
planle of the face of the test surface when measured 1 min after the test load.is’removed.

NOTE In a finished structure, structural framing members are not typically accessiblé for mounting and suppgrting
boxep or enclosures flush or semi-flush in hollow walls.

Conppliance is checked by the following test:

Six poxes intended for use in walls or eight boxes intended«for use in ceilings shall be installed
inaP,5 mm thick plywood sheet reinforced with a support 152 mm from one edge of the opehing
for the boxes, or in a finished surface in accordance with the instructions.

Scrgws for the box supporting means shall be tightened in accordance with the instructionk. In
the absence of instructions, screws shall be tighténed in accordance with column IV of Table 4.
A sqrew that strips before being tightened to-the torque specified shall not override more than
once.

Follpwing installation, a force of 222N shall be applied for 5 min consecutively to each of{two
boxés in a direction normal to theiplane of the face of the test surface along the centerlinle of
the box and tending to push the'box into the opening. The same force is to be applied to ¢ach
of two previously untested-boxes in a direction tending to pull the box out of the opening.
Follpwing this test, the screw’shall be capable of being removed by a screwdriver.

Two| additional samples of a box secured so that the plane of the front of the box is veriical,
shall be subjected to’a force of 222 N applied for 5 min suspended from the lower rear cdrner
of the outer back-edge of the box.

12.14 Cable gland entry

Cabje. glands shall not damage the box or enclosure when used as intended.

Compliance is checked by the following test.

Cable glands are fitted with a cylindrical metal rod having a diameter, in millimetres, equal to
the internal diameter of the gasket rounded to the nearest whole number as specified in the first
column of Table 5. The cable glands are then tightened and loosened 10 times by means of a

suitable tool with the torque specified in Table 5 with a tolerance of (+8) %, the relevant torque
being applied for 1 min £ 5 s.
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Table 5 — Torque test values for cable glands

Torque
Diameter of test rod
Nm
mm
Metal glands Glands of insulating material
Up to and including 8 4,0 2,5
Over 8 up to and including 14 6,3 3,8
Over 14 up to and including 20 7,5 5,0
Over 20 10,0 7,5

After the test, the boxes and enclosures shall show no damage within the meaning of
doctiment.

12.15 Boxes and enclosures with inlets or spouts (hubs) for conduits

12.15.1 Boxes and enclosures classified according to 7.3.4 and conical spouts as in
shall withstand the tests of 12.15.2, 12.15.3 and 12.15.4.

Threaded spouts are not submitted to the tests of 12.15.2 and 12.15.3.

Boxgs and enclosures classified according to 7.4.3 shalf~withstand the tests of 12.15.2
12.15.3.

The|tests are carried out with conduits of minimum nominal size according to IEC 6042
IEC|60981 after installation as in normal use of<assembly according to the instructions.

12.15.2 Enclosures with the spout for conduits shall be tested so that a minimum size p|
of conduit is pressed for 1 min £+ 5 s witha force of (100 £+ 2) N. The spout shall prevent fu
entry of the conduit into the box.

12.15.3 A pull-out test shall becarried out after the test according to 12.15.2, as follows.
condluit with the minimum sizé-corresponding to the insert opening shall be loaded axiall
1 min with a tensile force of<(20 + 2) N. The conduit shall not come loose from the spout o
enclosure.

12.15.4 The resistance to bending strain of a spout shall be tested as follows. A piece
condluit shall be-inserted into the spout with a compressible force of (100 + 2) N and log
with|a bending¢moment of 3 Nm. The strain shall slowly rise from zero to full value and the
shalf be cartied out in six different directions through the centre line of the spout with an inte
of (§0 x(2)%. At each angle position the spout shall be loaded for 1 min. The spout shal

this

1.3.6

and

3 or

jece
ther

The
for
f the

of a
ded
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not

come dogSe or be damaged and the conduit shall stay within the spout.

NOTE An inlet stop can be designed as a rib on the inside of the spout.

12.16 Internal volume of boxes and enclosures

When referred to in this document, the declared internal volume of the box or enclosure, each
partitioned section of a box or enclosure, raised covers and box extensions shall be measured

in the following manner.

a) All internal screws, clamps, etc., shall be removed except earthing terminals and assembly

Screws.

a) Any projections such as a cover or flush-mounting ears that extend beyond the normal edge

of the box or enclosure shall be ground flush with the edge.
b) All knock-outs shall be left as punched and shall be sealed externally.
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All openings shall be plugged with modelling clay, putty, wax or other material(s) and shall
be filled flush with the internal surface.

The box, enclosure, or raised covers shall be covered with a flat plate of any convenient
transparent material not more than 3,2 mm thick. In the centre of the plate a hole with a
nominal diameter of 13 mm shall be provided (see Figure 18). If necessary, the gap between
the box, enclosure or raised cover and the plate shall be sealed with the material used to
seal the other openings.

Using any convenient graduated cylinder or measuring flask filled with water at room
temperature, the box, enclosure, or raised cover shall be filled without overflowing. The
difference in the volume of water in the measuring cylinder measured before and after the

g of the box, ernctosure or raised cover imdicates the voturme of the box:
The|volume of a side pocket provided to increase the volume of a box or enclosure shall be
calculated using a depth-of-pocket not more than the smallest dimension of the opehinglinto
that|side pocket.
Dimensions in millimetres
JEET 2
-4 L (2]
Vi
! v
| < s ]
/\ 1 V. A
4 :
|
1
|
/. !
|
1 i
IEC
Key
1 bpx
2 cpver
3 opening for water fill
4 seal, if necessary
Figure 18 — Volume measurement
13 Resistance to ageing, protection against ingress of solid objects and against
harmful ingress of water
13.1 Resistance to ageing
13.1.1¢, Boxes and enclosures, glands, grommets and replaceable membranes of insulatir|]g or

comlposite material, shall be resistant to ageing

Compliance is checked as follows:

Boxes and enclosures of insulating or composite material with provision for glands or grommets
are mounted and assembled as in normal use or according to the instructions.

Boxes and enclosures of insulating or composite material without provision for glands,
grommets, or membranes are assembled according to the instructions.

Parts intended for decorative purposes which can be removed without the aid of a tool, shall be
removed before the tests.
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For boxes and enclosures provided with glands or grommets, approximately half of the number
of glands or grommets of each of the boxes and enclosures are fitted with seals together with
cylindrical metal rods having a diameter equal to the lower limit specified for the mean overall
diameter of the smallest cable as declared by the manufacturer. The remainder of the glands
or grommets of the same boxes and enclosures are fitted with seals together with cylindrical
metal rods having a diameter equal to the upper limit specified for the mean overall diameter of
the largest cable as declared by the manufacturer.

Where the number of glands or grommets in a box is greater than six, the test is carried out
with three glands or grommets equipped for the smallest cable size and three glands or
grommets equipped for the largest cable size on each box.

In the case of grommets, the rod shall be kept in place in such a way that the rod cannot-mpve.
The|lmeans to keep the rod in place shall have no influence on the results of the tests:

The|glands are tightened with a torque equal to two-thirds of that applied during the test of
12.14 (Table 5) any other openings being closed. Greater values of torqueynay be used [f so
stated by the manufacturer.

The|specimens are then subjected to a test in a heating cabinet wittran atmosphere having the
composition and pressure of the ambient air.

The|temperature in the heating cabinet is (70 £ 2) °C.
The|specimens are kept in the cabinet for (168 +3) h

Aftel the treatment, the specimens are removed-\from the cabinet and kept at room tempergture
for (96 *¢§) h.

After the test, the specimen shall showno harmful deformation or similar damage, which |nay
impair their further use within the nteaning of this document.

13.1.2 Grommets, blanking plugs and entry membranes in inlet openings and protegtive
menbranes shall be reliablyfixed and shall not be displaced by the mechanical and thefmal
stregses occurring in normal use.

Conypliance is checked by the following test, which shall be applied to all grommets, blanking
plugs, replaceable~and non-replaceable membranes.

Grofnmets,~blanking plugs and membranes are tested while being fixed to the enclosures.

First,“thé enclosures that have been subjected to the treatment specified in 13.1.1 are placed
for 2 h £ 15 min in a heating cabinet as described in 13.1.1, the temperature being maintained
at (40 £ 2) °C.

Immediately after this period, a force of (30 _2) N is applied for (5 + 1) s to various parts of the

grommets, blanking plugs and/or membranes by means of the tip of test probe 11 according to
IEC 61032.

During these tests, the grommets, blanking plugs and/or membranes shall not be deformed to
such an extent that live parts of any included accessory become accessible.

For grommets, blanking plugs and/or membranes likely to be subjected to an axial pull in normal
use, an axial pull of (30 72) N shall be applied for (6 + 1) s.
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The test is then repeated on the same enclosures fitted with grommets, blanking plugs and/or
membranes which have not been subjected to any treatment.

After the test, grommets, blanking plugs and/or membranes shall show no harmful deformation,
cracks or similar damage which would lead to non-compliance with this document.

13.1.3 Grommets, blanking plugs and entry membranes in inlet openings of boxes and
enclosures classified according to 7.5.2, 7.5.3 and 7.5.4 shall be so designed and made of such
material that the introduction of the cables and conduits is permitted when ambient temperature
is low.

Conypliance is checked by the following test.

Thelenclosure is fitted with grommets, blanking plugs and/or entry membranes whieh havg not
beep subjected to any ageing treatment.

After being left to cool down to the ambient temperature, the boxes and‘éhclosures are then
kepl for 2 h in a freezer

- It a temperature of (-15 = 2) °C for boxes and enclosures classified according to 7.5.2, or
t a temperature of (-25 £ 2) °C for boxes classified according to 7.5.3 and 7.5.4.

Immediately after conditioning, while the boxes and enclostres are still cold and, in the freqzer,
it shall be possible to pierce any blind grommets, blanking’plugs and entry membranes and to
intrqduce cables and conduits of the maximum diameter intended, the cables and conduits
having been submitted to the same conditioning as{the’boxes and enclosures.

After the test, the grommets, blanking plugs“~or entry membranes shall show no hannful
defdrmation, cracks or similar damage which~would lead to non-compliance with this document.

13.2 Protection against the ingress(of solid objects

Enclosures shall provide a degree.of protection of at least IP3X against the ingress of $olid
fore|gn objects in accordance with their declared IP code with the lid closed, if any.

In tHe case of an enclosure with a door or a lid which can be opened without the use of a|tool
during normal use, a minimum degree of IP20 shall be maintained after opening the door of the
lid.

NOTE In the following countries in the case of an enclosure with a door or a lid which can be opened withoyt the
use (f a tool during-normal use, a minimum degree of IP30 shall be maintained after opening the door or the lid: DE,
DK.

For poxesJ/and enclosures classified according to 7.2.2.1 the above requirement applies algo to
the part/mounted inside the hollow wall according to classification 7.8.

NOTE In the following countries a minimum protection degree of IP30 is required for parts of boxes and enclosures
inside hollow walls due to installation practices: DE, DK, SE, NO

Compliance is checked by the appropriate test of IEC 60529 under the following test conditions.
Enclosures are mounted as for normal use according to the instructions.

For boxes and enclosures classified according to 7.2.2.1, the test on the part mounted inside
the wall is made on a box mounted so that the rear part is accessible for the test.

Unless otherwise stated in this document, where the enclosure has drain holes, at least one
open drain hole shall be in the lowest position.
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Enclosures with screwed glands or grommets are fitted with cables having the smallest and the
largest cross-sectional area and/or conduit having the smallest and the largest diameter or
dimensions, if any, as declared by the manufacturer.

Fixing screws of the cover or cover-plate of the box are tightened with a torque equal to
two- thirds of the values from Table 4 used for the test of 12.10.

Greater values of torque may be used if so stated by the manufacturer, when the relevant
information is provided.

Oth¢r—fixinmg means shall_be fastened as i _normal use or, It _provided, according (o] the
instfuctions.

Cable and/or conduit entry means are made according to the instructions.
Partls which can be removed without the aid of a tool are removed.
Glands are not filled with sealing compound or the like.

For [degree of protection IP5X, the test is carried out according t@1EC 60529 category 2|and
the grain holes, if any, shall not be open.

For |degrees of protection up to and including IP4X, the_ protection is satisfactory if thq full
diameter of the probe does not pass through any opening other than through drain holeg, in
whigh case the probe shall not touch live parts within‘the enclosure.

2

For Hegree of protection IP5X, the protection is‘satisfactory if the dust does not cover the whole
inngr surface.

For degree of protection IP6X, the test iscarried out according to IEC 60529 and the drain Role,
if any, shall not be open. The protection is satisfactory if there is no dust inside the bdx or
enclosure.

13.3 Protection against harmful ingress of water

13.3.1 Enclosures with. a degree of protection higher than IPX0 shall provide a degrele of
protection against harmful ingress of water in accordance with the declared IP Code.

Compliance is«checked by the appropriate tests of IEC 60529 under the following |test
condlitions.

For |surface enclosures and flush and semi-flush enclosures with dimensions S < 0,04 n{? or
perimeter < 0,8 m, see 13.3.2 and 13.3.3.

For surface enclosures and flush and semi-flush enclosures with dimensions S > 0,04 m? and
perimeter > 0,8 m, see 13.3.2 and 13.3.4.

The reference surface S to be chosen for verification is calculated as follows.

— For square and rectangular boxes and enclosures, the surface to take into account is the
smallest interior width (I) multiplied by the depth (h) (see Figure 19 a)).

— For round boxes and enclosures, the surface to take into account is the interior depth (h) of
the box or enclosure multiplied by the smallest diameter (d) divided by 4 (see Figure 19 b)).

Enclosures with screwed glands or grommets are fitted with cables having the smallest and the
largest cross-sectional area and/or conduit having the smallest and the largest
diameter/dimensions, if any, as declared by the manufacturer.
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Fixing screws of the cover or cover-plate of the box are tightened with a torque equal to two-
thirds of the values from Table 4 used for the test of 12.10.

1
/
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Sa=Ixh
IEC
Key
h Hepth

I |nternal width
a8 For a rectangular box placed horizontally, the surface S to take into account is the smallest one.

a) Reference surface for square hoxes and enclosures

Key
h Internalydepth

d Ppmallest diameter

b) Reference surface for round boxes and enclosures
Figure 19 — Reference surfaces for boxes and enclosures
13.3.2 Surface-mounting enclosures are mounted as for normal use according to the

instructions with any open drain holes in the lowest position unless otherwise specified in the
instructions.

Flush type and semi-flush type enclosures are fixed in a test wall in accordance with the
instructions.

In this case, the instructions shall specify a type of wall, as well as the mounting method. These
shall be described in sufficient detail to ensure reproducible tests.
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Where the instructions do not specify a type of wall, the test wall according to Figure 20 is used.

Dimensions in millimetres
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Figure 20 — Test wall
The 'testwattof Figure 26 s madewith-brickshavingsmoothsurfaces—Whenthe boxismounted

in the test wall, it shall fit tight against the wall so that water cannot enter between the box and
the wall.

If sealing material is used in order to seal the box into the wall, the sealing compound should
not influence the sealing properties of the specimen to be tested.

NOTE Figure 20 shows an example where the edge of the box is positioned in the reference plane, other positions
are possible according to the instructions of the manufacturer.

The test wall is placed in a vertical position.

Enclosures are mounted as in normal use and fitted with cables having conductors of the largest
and smallest cross-sectional area as declared by the manufacturer.
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For IPX3 and IPX4, the oscillating tube according to Figure 4 of IEC 60529:1989 is used unless
the dimensions of the enclosure imply the use of the spray nozzle according to Figure 5 of
IEC 60529:1989.

During the tests of enclosures of degree of protection higher than IPX4, drain holes, if any, shall
not be opened.

Care shall be taken not to disturb, for example, to knock or shake, the enclosure, in such a
manner that the test result will be affected.

13.3.3° Immediately after the test, there shall be no more than 0,2 ml x S (cm<) water\n the
enclosure.

NOTE For a degree of protection higher than IPX4, it can be necessary to open the drain holes for, inspection

If the enclosure is not provided with drain holes, consideration should be~given to|any
accumulation of water which may occur, for example, condensation.

After the test, the specimens of boxes and enclosures classified according to 7.1.1, 7.1.3|and
7.1.4, as appropriate, shall withstand an electric strength test spe¢ified in 14.2 which shall be
starfed within 5 min of the completion of the test according to this‘Subclause 13.3.3.

13.3.4 Ingress of water is verified by the use of dry absarbent paper positioned to covef the
bas¢ area of the protected volume.

NOTE The base is always the bottom of the protected volume when installed.

Unlgss it is decided otherwise by the manufacturer the protected volume shall corresporld to
the total internal space of the box reduced byb % on each face of the box, i.e. 10 % on ¢ach
dime¢nsion of the enclosure (see Figure 21).

Vy=09Lx09Dx09H

whefe

Vp is the protected volume;
is the length;

D is the depth;

H is height.

In case of a‘round box the protected volume is equal to Vp =0,9 H x (0,9 x d)?/ 4.

le a

For doors or covers intended to accommodate accessories, a strip of paper, bent to form a 90°
angle profile, is attached to the cover or lid in the lowest position in order to protrude inside the
box until it reaches the internal protected volume of the box (see Figure 21).

If the enclosure can have more than one position of installation the test shall be carried out in
all possible installation positions.

Immediately after the test, the indicator paper shall still be dry.
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Figure 21 — Example(of the protected volume

Insulation resistance and electric strength

The insulation resistance and the electric strength of enclosures classified accordin
, 7.1.3 and 7.1.4 shall be. adequate.

pliance is checkedvby the tests of 14.2, these tests being made immediately after

specimens-are placed in a humidity cabinet containing air with a relative hum

temperature of the air where the specimens are placed is maintained within £ 2 °C of
enjent value t between +20 °C and +30 °C.

g to

the

idity

any

Before being placed in the humidity cabinet, the specimens are brought to a temperature
between t and (t + 4) °C.

The

specimens are kept in the cabinet for

e 2 days (48 62) h for enclosures classified IPX0;

e 7 days (168 64) h for other enclosures.

NOTE

In most cases, the specimens can be brought to the specified temperature by keeping them at this

temperature for at least 4 h before the humidity treatment. A relative humidity between 91 % and 95 % can be
obtained by placing a saturated solution of sodium sulphate (Na,SO,) or potassium nitrate (KNO,) in water having a

sufficiently large contact surface with the air in the humidity cabinet.
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After this treatment, the specimen shall show no damage impairing its further use and shall
pass the following tests.

When a solid material is intended to provide electrical insulation between live parts and the
body, the insulation resistance between the body and a metal foil in contact with the internal
surface of the box and enclosure, is measured with a DC voltage of approximately 500 V, the

mea

surement being made 1 min after application of the voltage.

The term "body" includes all accessible metal parts, metal foil in contact with the outer surface
of accessible external parts of insulating material, fixing screws of backplates or covers and

ext

rnal accamhlv corawe
Fe—a sS85 HeWs-

If m
isp
200
SO g

Dur
such

membranes, etc.

Wh¢g
thes

The

14.2
wav
for 1

The

btal foil is used for testing the insulation resistance and the electric strength, one meta
aced in contact with the inner surfaces and another metal foil, having a size not excee
mm x 100 mm, is placed in contact with the external surfaces and, if necesSary, is mq
s to test all parts.

ng the test, the distance between the inner and the outer metal foil.shall be arrange
a way that there is no flashover in the surroundings of holes;’ premoulded knock-d

n there are holes in the enclosure, they are not tested, and-the metal foil is interruptg
e places because there is no more solid insulation.

insulation resistance shall be not less than 5 MQ

The electric strength is tested by applying a voltage of a substantially sinusg
pform, having a nominal frequency of 50 Hz*or 60 Hz and a value as specified in Tab
min between the parts listed in 14.2.

test voltage is taken from Table'6 according to the rated voltage as declared byj

foil
ding
ved

din
uts,

d at

idal
e 6,

the

the

manufacturer.

For lenclosures having class:llI_protection, the test voltage according to Table 6 is multiplied
by 1,5.

Initially, not more than~half the prescribed voltage is applied, then it is raised rapidly tg

full yalue.

No flashover or-breakdown shall occur during the test.

Table 6 — Test voltage for electric strength test

Rated-vottage Festvottage
\Y \Y,
<130 1250
> 130 and = 250 2 000
> 250 and < 450 2 500
> 450 and = 750 3 000
> 750 3500
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The high-voltage transformer used for the test is so designed that, when the output terminals
are short-circuited after the output voltage has been adjusted to the appropriate test voltage,
the output current is at least 200 mA. The overcurrent relay shall not trip when the output current
is less than 100 mA.

The

RMS value of the test voltage applied is measured within £3 %.

Glow discharges without a drop in voltage are disregarded.

During the test a metal foil, as described in 14.2, is placed in contact with the inner surfaces

and
SO g

anotner rmetal 10Il'IS placed Irr contact With the external Suriaces ard, Irnecessary, I
s to test all the parts.

15 Mechanical strength

15.1

Box
occl

Con

General

bs and enclosures shall have adequate strength to withstand the’mechanical stre
rring during installation and normal use.

pliance is checked by the appropriate tests of 15.2 to 15,5\as follows:

- 1

- 1

Whe
IEC
tem
but
corr

15.2

or non-metallic boxes and enclosures intended for use-in cast concrete classified accor
7.2.1.2 0r 7.2.1.3, by the test of 15.2;

r non-metallic boxes and enclosures intended-for use in cast concrete and abl
ithstand 90 °C during the casting process classified according to 7.2.1.3, by the te
5.3;

r non-metallic boxes and enclosures classified according to:
) 7.2.3,
) 7.2.1.1 or 7.2.2 and also classified according to 7.5.2 or 7.5.3, by the test of 15.4;

r non-metallic boxes and eneclosures, the parts which are intended to be accessible
e completion of the building-process, by the test of 15.4;

or boxes and enclosures classified according to 7.1.4, by the test of 15.5.

n an enclosure«i$ too large to fit the test apparatus shown in Annex [
60068-2-75:2014, or where it is impractical to use the pendulum hammer for tests af
perature, the tests are carried out in the same conditions as those specified in 15.2 or 1
using the spring hammer according to IEC 60068-2-75 calibrated to the impact en
bspondingdo the impact required by the relevant subclause, 15.2 or 15.4.

Impact test at low temperature

ved

6SES

hfter

of
low
5.4,

ergy

The

: I T L o 4 : i 4 foy g’ ) " 4 4
SIECLITTICTT STIAall DE SUUJEUICTU U arr immpact (€St Wit a vertiar Tiairiimier test dappdaratus

See

Figure 22) placed on a pad of closed cell expanded sponge rubber 40 mm thick when
uncompressed and having a density of approximately 538 kg/m?3.

The whole arrangement together with the specimens shall be placed in a freezer, the
temperature within being maintained for 2 h + 15 min at:

e (-5 2) °C for types classified according to 7.5.1;

e (-151+ 2) °C for types classified according to 7.5.2;

o (251 2) °C for types classified according to 7.5.3;

e The declared temperature of use + 2 °C for types classified according to 7.5.4.
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At the end of this period, each specimen is subjected to an impact by means of a mass of 1 kg
falling vertically from a height of 100 mm.

One blow is applied on the back and four equally spaced blows are applied on the side walls.

After the test, the specimens shall show no damage leading to non-compliance with this
document.

Damage to the finish, small dents and small chips which do not adversely affect the protection
against electric shock or harmful ingress of water are disregarded.

Crag¢ks passing through the material not visible with normal or corrected vision\without
magnification, surface cracks in fibre-reinforced mouldings and small indentations | are
disrg¢garded.
Dimensions in millimetres
1
. ' !
¢ ] !
| \ | !
| | !
| | !
i —
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Key

1 falling weight (1 000+ 1) g
steel intermediate piece 100 g
slightly rounded edges

specimen

a b W N

steel support (10 = 1) kg

Figure 22 — Apparatus for impact test at low temperature
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15.3 Compression test

The boxes and enclosures are placed in a heating cabinet for (60 +18) min at a temperature of
(+90  5) °C.

The boxes and enclosures are then allowed to cool down to ambient temperature.

After the test, the boxes and enclosures shall show neither deformation nor damage leading to
non-compliance with this document.

The|boxes and enclosures are then placed between two flat hardwood plates each havihg a
surface area sufficient to cover the face and back of the box. The plates are then loadediwithout
impact with a force of (500 = 5) N for 1 min £ 5 s which is applied away from the front fade of
the pox towards the back.

After the test, the box and the enclosure shall show no deformation or damage leading to hon-
compliance with this document or affecting its further intended use.

During these two tests, the boxes and enclosures shall be fitted according to the instructipns,
with|the special part, if any, intended to improve the mechanicallbehaviour of the boxes|and
enclosures during the casting of the concrete.

For the test, any special part shall be delivered together with the box and the enclosure.

15.4 Impact test for boxes and enclosures

The| specimens are checked by applying blows by means of the pendulum hammer |test
apparatus as described in IEC 60068-2-75 (tést EHA), with an equivalent mass of 250 g.

For boxes classified according to 7.5.2;0r 7.5.3, this test shall be performed by placing the
assgembly including the specimen and,the mounting block to which it is attached in a freqzer,
the temperature within being maintained for 2 h £ 15 min at the following temperature:
o (-15+2) °C for types as ¢classified according to 7.5.2;
e (-25+2) °C for types astlassified according to 7.5.3;

e The declared temperature of use £ 2 °C for types as classified according to 7.5.4.

At the end of this period the specimens are removed from the freezer and immediately submijtted
to the impact teSt:

Spetimens—classified according to 7.2.1.1 intended to be flush-mounted in normal use| are
reverse-mounted for the purpose of the test, so that the rear surface of the specimen is
accessible as shown in Figure 23.

Test specimens are mounted on a mounting block made from an 8 mm thick, 175 mm x 175 mm
plywood sheet which is secured at its top and bottom edges by a rigid bracket. Inlet openings
without knock-outs are left open. Where inlet openings are provided with knock-outs, one is
opened.

Specimens classified according to 7.2.3 are mounted in accordance with the instructions.

The mounting support as shown in Figure 23 shall be designed to allow the specimen to be
moved horizontally and turned about an axis perpendicular to the surface of the plywood sheet.
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IEC

1 bpx

2 mounting plate

Figure 23 — Mounting block for flush-type boxes and enclosures
in order to apply blows on the rear surface

The|design of the mounting support shall be such that

- e mounting support has a mass of (10 = 1) kg and<s mounted on a rigid frame;

- e specimen can be mounted so that the point\of impact lies in the vertical plane through
e axis of the pivot;

- e plywood sheet can be turned about a vertical axis.
Partls are submitted to an impact energyland a specified number of blows dependent or] the
distance of the accessible surface of the)specimen from the surface of the plywood sheet when

mounted as specified in this Subclause 15.4. Distances A, B, C, D, E, F and G are definef as
indi¢ated in Table 7.

Table 7 £ Determination of parts A, B,C,DE, F and G

Part to be tested Distance (d) from the surface Patts
of the plywood sheet
mm
Fropt surfaces of)covers and cover-plates of enclosures which are Not applicable A
intended to bg accessible after installation, and
Redr surfaces of boxes and enclosures classified according to
7.5]2 or 7.5.3
Parts_af baoxes and enclosiuires intended to he accessible after E<d<15 H
installation and classified according to 7.2.1 semi-flush, 7.2.2 semi-
flush or 7.2.3, with the exception of front surfaces already tested as 15<d<25 C
parts A 25 < d <50 D
50 <d <100 E
100 = d <200 F
200=<d G

The striking element shall fall from a height which is specified in Table 8.
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The|height of fall is the vertical distance between the position of the checking point, when
pen
point is marked on the surface of the striking element where thel\line through the poir
inte
to the place through both axes, meets the surface.

The|specimens are subjected to blows, which are evenly distributed over the specimen.

Thelfollowing blows are applied:

Table 8 — Height of fall for impact test

Height of fall impact energy Parts of enclosures to
be subjected to the
impact

mm J

80 0,2 A
120 0,3 B
160 0,4 C
200 0.5 D
240 0,6 E
320 0,8 F
400 1,0 G

Hulum is released, and the position of that point at the moment Qfiimpact. The chec

section of the axis of the steel tube of the pendulum and the striking element, perpendid

for each part A (as far as applicable), five blews as follows:
¢4 one blow in the centre;

¢ then, after the specimen has beeh moved horizontally, one on each of the two
favourable points between the:-céntre and the edges;

the plywood, one on each of two similar points;
for parts B (as far as applicable), C, D, E, F and G, four blows (see Figure 24) as folloy

4 one blow is applied on the side of the specimen on which the blow can be applied
the plywood sheéet*has been turned 60° + 2° about a vertical axis;

¢ one blow is(applied on the opposite side on which the blow can be applied aftel
plywood sheet has been turned 60° £ 2° about a vertical axis in the opposite direct

¢ after the specimen is turned 90° + 2° about its axis perpendicular to the plywood,

after the plywood sheet has been turned 60° £ 2° about a vertical axis;

the
king
t of
ular

pcast

4 and then, after the specimen, has been turned 90° + 2° about its axis perpendicular to

VS

hfter

the
on;

one

blowis applied on one of the sides of the specimen on which the blow can be applied

4 \One blow is applied on the opposite side of the specimen on which the blow ca

p be

applied after the plywood sheet has been turned 60° + 2° about a vertical axis in the

opposite direction.

The blows shall not be applied to

knock-outs or to an area within 10 mm of them,

other parts not necessary to achieve the declared IP of the enclosure,

accessories and equipment complying with the other relevant standards,

fixing means recessed below the surface that are not subject to impacts in normal use.

If inlet openings are provided, the specimen is so mounted that the two lines of blows are as
nearly as possible equidistant from these openings.
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After the test, the specimens shall show no damage leading to non-compliance with this
document.

There shall be no cracks passing through the material which are visible to normal or corrected
vision without magnification. Surface cracks in fibre-reinforced mouldings and small
indentations are ignored.
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IEC IEC
c) d)
Key
1 mounting support
2 pjvot
3 specimen
Application of the blows
Sketch Total number of blows Points of application Parts to be tested
One at the centre Front surfaces and rear surfaces of
a) 3 One between O and P* boxes or enclosures classified
One between O and Q* according to 7.2.1.1
b 9 One between O and R*
) One between O and S*
9 One on the surface T* Accessible parts of boxes or
c) One on the surface U* enclosures intended to be surface
o th . v mounted in normal use except front
ne on the surtace surfaces and rear surfaces of boxes or
d) 2 One on the surface Z* enclosures classified according to

7.2.1.1

*

The blow is applied to the most unfavourable point.

Figure 24 — Sequence of blows for parts A, B, C, D, E, F and G
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15.5 Compression test for enclosures made of natural or synthetic rubber or a mixture

of both

Boxes and enclosures classified according to 7.1.4 shall withstand a load which can be
expected in normal use.

Compliance is checked by the following test:

The enclosure shall be mounted according to the instructions of the manufacturer in a horizontal
position in or on a sheet of plywood. Then, the cover of the enclosure and special parts, if any,

are loaded as follows (Qpn Eigure 25)

a)

1]

b) 1
[(

The
enc

Afte
this

ﬂ)lywood and gasket compression, shall not exceed 1 mm, measured 1 h after the loa

he cover is loaded with a force of 50 N, applied gradually on an area of 1 cm?-at
reseeable point of maximum deflection of the cover.

he enclosure shall support the test load for 1 min without deflecting more than 3 mm.
eflection is to be measured when the force reaches the specified valué,-excluding
nfluence resulting from the deflection of the plywood and gasket compression.

he permanent deformation at any point on the cover, excluding~the deflection of

emoved.

\ pressure of 50 N/cm? is gradually applied (up to a maximum force of 1 000 N) by m¢
f a sheet of plywood with a thickness of (9 £ 1) mm, in.¢ontact with the whole area o
over.

enclosure shall support the test load for 1 min~and there shall be no damage to
osure.

I the test, the boxes or enclosures shall shoew no damage leading to non-compliance
document.

2/—.

the

The
any

the
dis

bans
[ the

the

with

IEC

Key

1 test force

a b O N

cylinder
plywood panel
boxes made of natural or synthetic rubber or a mixture of both

support

a) For test a (flush-mounted enclosures)
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b) For test a (surface-mounted enclosures)
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boxes made of natural or synthetic rubber or a mixture of both

plywood (9 = 1) mm thick
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c) For test b (flush-mounted enclosures)
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16.1

IEC

st force

eight

plid surface

pxes made of natural or synthetic rubber or a mixture of both
ywood (9 £ 1) mm thick

E In order to achieve the specified conditions within the cabinet, jt ,eéan be necessary to ensure con
ation of the air within and, in general, to use a cabinet which is thermally insulated.

d) For test b (surface-mounted enclosures)

Figure 25 — Test devices for load compression test for enclosures
made of natural or synthetic rubber or a mixture of both

Test for boxes and enclosures declared with IK code

n boxes or enclosures are declared with an IK code according to IEC 62262, they are te
rding to Annex B of this document!

01 Additional requirements-for enclosure exposed to direct sunlight

hclosures are declared to' be resistant to UV radiation, the UV test and the rele
hanical test shall be carried out in accordance with Annex CC.

test applies only~to boxes and enclosures classified according to 7.1.1, 7.1.3 and 7.1

Resistance to heat

Parts of insulating material necessary to retain current-carrying parts

stant

sted

vant

Pari

S of Insulating material necessary fo retain current-carrying parts and/or parts of the

earthing circuit in position are subjected to a ball-pressure test by means of the apparatus
according to IEC 60695-10-2 except that insulating parts necessary to retain earthing terminals
in position shall be tested as specified in 16.2.

The

test is made on one specimen.

In case of doubt, the test shall be repeated on two further specimens.

When it is not possible to carry out the test on the specimen, the test should be carried out on
a piece at least 2 mm thick which is cut from the specimen. If this is not possible, no more than
four layers, each cut from the same specimen, may be used, in which case the total thickness
of the layers should be not less than 2,5 mm.
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The part under test shall be placed on a steel plate at least 3 mm thick and in direct contact
with it.

The surface of the part to be tested is placed in the horizontal position and a steel ball of 5 mm
diameter is pressed against the surface with a force of (20 £ 0,5) N.

The test is made in a heating cabinet at a temperature of (+125 + 2) °C. After (60 +g) min, the

ball is removed from the specimen, and the specimen is then cooled down within 10 s to
approximately room temperature by immersion in cold water.

Thel|diameter of the impression caused by the ball is measured and shall not exceed 2 ninj.

16.2 Parts of insulating material not necessary to retain current-carrying parts

Parfs of insulating material not necessary to retain current-carrying parts amd/or parts of the
earthing circuit in position, even though they are in contact with them, except.for parts made of
natdral or synthetic rubber or a mixture of both are subjected to a_ball pressure test in
accgrdance with 16.1, but the test is carried out at a temperature of (+¥/Q)+ 2) °C.

Parfs of insulating material of flush-mounted enclosures classified according to 7.2.1.3| are
subjected to the test described in 16.1 but at a temperature of (+90 + 2) °C.

If the test cannot be carried out on a complete enclosure, @ 'suitable part may be cut from |t for
the purpose of the test.

16.3 Boxes and enclosures of insulating materials classified according to 7.2.2.2 o}
7.2.2.3

16.3.1 Mechanical strength

Boxes and enclosures of insulating material(s) classified according to 7.2.2.2 or 7.2.2.3 shall
have¢ adequate mechanical strength. at high temperature.

Conypliance is checked by the following test.

A specimen of a box of each type and size involved, each having at least two threadefd or
untHreaded holes shatl.be tested.

A rigid crossbar(Figure 26) shall be secured across the face of each box with the size and fype
of sgrews norimally provided by the box or wiring device manufacturer. The screws shall be
secyred in the)threaded or unthreaded holes located at the face of the box by applying a tofque
accarding to the relevant column of Table 4.

A t tal £ £ 40N N H Lisoly £l £, faoal £ I ol H t d
oar 1Urvc uUj rov Ty, rrrerayuiirry  ure  TUrvc  TACTTICU Uy UIc LIvooldr artyu diry doouUul e

suspension means, shall be applied to the face of the box.

The boxes and enclosures shall be mounted, with the open face downward, in an air-circulating
oven for 24 h at the following temperatures:

— (+80 % 2) °C for boxes and enclosures classified according to 7.2.2.2;
— (+105 £ 2) °C for boxes and enclosures classified according to 7.2.2.3.

The box shall be supported at its open face by a flat plate that does not obstruct the test load
support bracket.

After the oven ageing, the assembly shall be allowed to cool down to approximately ambient
temperature in the oven, with the power switched off and the door opened.
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024

The screws securing the crossbar to the box shall not have pulled out more than 6,3 mm. The
screws shall be able to be removed by a screwdriver using a torque not exceeding 2,3 Nm.

Dimensions in millimetres

45 o5
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Key
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>32
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b align with the holes located at the face of the box.

Figure 26 — Rigid crossbar

.2 Parts of insulating material necessary-to retain parts of the earthing circuit

sub
bec

Con

The
afte
roon

The
end
whe

For

PariE of insulating material necessary to retain the earthing strap described in 11.2 sha
j

cted to a pull test before and after ageing. After each test, the earthing strap shal
me loose or detached from the specimen.

pliance is checked by the following tests.

test shall be conducted, onone specimen in the condition as delivered and on one speci
[ it has been conditioned’in an air-circulating oven for 168 h at 90 °C and then coole
N temperature.

test strap shown in Figure 5 shall be attached to the earthing strap by placing the sld
under the earthing terminal screw. The threads of the earthing terminal shall not be strig
h the torque~shown in the relevant column of Table 4 is applied.

festing ‘of the conditioned sample the test strap shall be attached prior to the condition

| be
not

men

d to

tted
ped

ing.

With the specimen secured, a force of 45 N shall be applied to the test strap for 5 min in the
direction perpendicular to the open face of the specimen.

The force shall be gradually applied in one smooth and continuous movement. If a tensile
machine is used, a jaw separation speed of 10 mm/min shall be applied.

17 Creepage distances, clearances and distances through sealing compound

Creepage distances, clearances and distances through sealing compound shall not be less than
the value shown in Table 101.


https://iecnorm.com/api/?name=8a3d63361688fa09c5bf1354fd38dd5e

IEC

60670-24:2024 EXV © |IEC 2024 - 67 -

Table 101 — Creepage distances, clearances and distances through sealing compound

Working voltage? Creepage distance, clearance and Alternative impulse voltage
distance through sealing test (1,2/50 us) according to
compound IEC 60664-1 for clearances
\% mm kV (at 2 000 m)
130 1,5 2,5
> 130 and < 250 3,0 4
> 250 and < 400 4,0 5

NOTE The values of clearance and creepages are given based on overvoltage category Ill.

epnending on the effective voltage hetween the considered parts
T = = T

Conypliance is checked by measurement between the following parts:

Cre

Distances through sealing compound:

For
are

tough any other part when the terminal is fitted with conductors having the largest cn

Sec

In cases where various terminals or connecting devices may be mounted in the enclosure
mosit unfavourable combinations shall be tested.

If the values for the ctlearance distances are smaller than those defined in Table 101,
reqyirement shall beymet by the impulse voltage withstand test in accordance with the va
in Table 101.

18

Par

épage distances and clearances:

Ietween live parts of different polarity;
etween live parts and
¢ metal covers and enclosures without insulating lining;

4 the surface on which the enclosure is mounted.

between live parts covered with sealing compeund and the surface on which the enclo
ils mounted.

measured between live parts and any‘opening which represents the closest point liab

ional area.

Resistance of insulating material to abnormal heat and fire

Sure

multi-way terminal devices and terminals:without fixing means but with protection, distafices

e to
0SS-

the

the
ues

¢

ects,

the deterlorat|on of wh|ch m|ght impair safety, shall not be undulyafected by abnormal heat
and by fire.

Compliance is checked by means of the glow-wire test performed according to Clause 4 to

Cla

use 10 of IEC 60695-2-11:2021, under the following conditions.

By the test made at 960 °C

o for parts of insulating material necessary to retain current-carrying parts in position.

By the test made at 850 °C

o for parts of insulating material, necessary to retain parts of the earthing circuit in position

(with the exception of parts of insulating material needed to retain the earth terminal in
position in an enclosure), and
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for parts of insulating material of enclosures classified according to 7.2.2, with the
exception of parts protruding from the wall and internal parts of the enclosure (e.g.

separator) not necessary to retain current carrying parts in position.

— By the test made at 650 °C

e for parts of insulating material not necessary to retain current-carrying parts in pos

(even though they are in contact with them), and

o for parts of insulating material retaining earthing terminal in position;

o for parts of insulating material of enclosures classified according to 7.2.2, protru
from the wall and internal parts of enclosure (e.g. separator) not necessary to retain

ition

ding

current carrying parts in position.

NOTE 1 Accessories complying with other standards, e.g. connecting devices incorporated but not integrated into
the ehclosure, are not considered as part of the enclosures.

NOTE 2 Examples of parts protruding from the wall but that can be partially in the wall are doers, cover plates,
latchgs or similar.

A current-carrying part or a part of the earthing circuit retained by a_mechanical means is

congidered to be retained in position. The use of grease or the like/is_not considered t
mechanical means.

Extgrnal conductors cannot be considered as retaining the current-carrying parts.

Inc
carr

condluctors while held in positions with the insulating,material in question removed.

If th
be t
the

Smag
any
circ
(sed

Wh#

2 mm on the largest dimension are disregarded.

The

The

ase of doubt, to determine whether an insulating material is necessary to retain currf
ying parts and parts of the earthing circuit in pgsition, the device is examined wit

b tests specified have to be made at more than one place on the same specimen, care 3
hken to ensure that any deterioration caused by previous tests does not affect the rest
est to be made.

Il parts, where each surface lies\completely within a circle 15 mm in diameter, or w
part of the surface lies outside(@ 15 mm diameter circle and where it is not possible to
e 8 mm in diameter on any-of the surfaces, are not subjected to the test of this Claus
Figure 27 for a diagrammatfic representation).

n checking a surfage, ‘projections on the surfaces and holes which are not greater

tests are notimade on parts of ceramic material.

con
mat

glow-wire test is applied to ensure that an electrically heated test wire under defined
itiohs) does not cause ignition of insulating parts or to ensure that a part of insulé
rialy which can be ignited by the heated test wire under defined conditions, has a lin|

b be

ent-
hout

hall
It of

here
fit a
e 18

han

test

ting
ited

timeTo burn without spreading fire by flame or burning parts or droplets ralling down 1rom

tested parts onto the pinewood board covered with a tissue paper.

If possible, the specimen should be a complete box or enclosure.

the

If the test cannot be made on a complete box or enclosure, a suitable part of it may be cut out
for the purpose of the test.

The

test is made on one specimen.

In case of doubt, the test shall be repeated on two further specimens.

The

test is made by applying the glow wire once for (30 £ 1) s.


https://iecnorm.com/api/?name=8a3d63361688fa09c5bf1354fd38dd5e

IEC 60670-24:2024 EXV © IEC 2024 - 69 -

The specimen shall be positioned during the test in the most unfavourable position of its
intended use (with the surface tested in a vertical position).

The tip of the glow wire shall be applied to the specified surface of the specimen taking into
account the conditions of the intended use under which a heated or glowing element may come
into contact with the specimen.

The specimen is regarded as having passed the glow-wire test if:

— there is no visible flame and no sustained glowing, or if

Thele shall be no ignition of the tissue paper or scorching of the board.

Diménsions in millimletres

| .
i I _ __ __]_- _ Specimen
{ . F} -

IEC

a) To be'tested
315

Y

-
-

|
P

____._{_éﬁ:_)}____/Specimen
N
28

»

\

IEC

b) No test is required

Figure 27 — Diagrammatic representation
of the glow-wire test

19 Res_i.s‘nnn:\ o dranlein oy
AT TUtrav Ty

For boxes and enclosures with protection degree higher than IPXO0, all parts of the insulating
material retaining live parts in position shall be made of a material resistant to tracking.

For materials other than ceramic and where the creepage distances are less than twice the
values specified in Clause 17, compliance is checked by the test of IEC 60112 on three
specimens.

A flat surface of the part to be tested, if possible, at least 15 mm x 15 mm and at least 3 mm
thick, is placed in the horizontal position.

The material under test shall pass a proof-tracking index of 175 using test solution A with a time
interval between drops of (30 = 5) s.
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No flashover or breakdown between electrodes shall occur before a total of 50 drops has fallen.

Alternatively, the CTI value for the material may be used. The CTI value shall not be less

than 175.

20 Resistance to corrosion

Ferrous parts of boxes and enclosures shall be adequately protected against rusting.
Thetestcanmbemadeonrepresentativepartsof- theboxorenctosure:

Compliance is checked by the following test.

All grease is removed from the parts to be tested by immersion in a degre@sihg agen
(10 £ 1) min.

The|parts are then immersed for (10 £ 1) min in a 10 % solution of ammiehium chloride in w

at a

With

confaining air saturated with moisture to a level of 91 % to 95 % at a temperature of (20 £ 5

Afte
(100

Trad
also

21

Prod

The

101

Enc

The

temperature of (20 £ 5) °C.

out drying, but after shaking off any drops, the parts are, placed for (10 £ 1) min in a

r the parts have been dried for (10 £ 1) min in_as heating cabinet at a temperatur
+ 5) °C, their surface shall show no sign of rust.

es of rust on cut edges and any yellowish filmremovable by rubbing are ignored. Cut eq
include punched holes and thread surfacés of tapped holes.

Electromagnetic compatibility {EMC)

efore, no tests are necessary.

Verification of the maximum capability to dissipate power (Py,)

osures.according to 7.101.1 shall fulfil the following requirements and tests.

t for

ater

box

°C.

e of

ges

ucts covered by this document are, in normal use, passive in respect to electromagnetic
influences (emission and immuhnity).

se enclosures shall have the capability to dissipate the declared power (Py,) accordin

g to

8.1

T-

Compliance is checked by the following test.

The

NOTE 101

maximum capability to dissipate power is determined using heating resistors.

for normal use.

The test simulates the power dissipated by devices when mounted and wired in the intended circuit as

The test is carried out on specimens equipped with the heating resistor fitted in the most
unfavourable position.

NOTE 102 For example, the different positions of a rail, etc.
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The cross-sectional area of the conductors for the connection of the heating resistors shall be
1,5 mm?2 and the opening for this cable is sealed, if needed.

Other openings for cables, if any, and for devices, are closed as in normal use.

For enclosures according to 7.2.1.1 and 7.2.2.1 the test is carried out with the specimen
mounted as declared by the manufacturer.

For enclosures according to 7.2.3 the specimen is mounted on a minimum 19 mm thick plywood
painted black.

For enclosures according to 7.2.1.2 and 7.2.1.3 the test is carried out with the specimen [cast
in alconcrete wall of thickness not less than 100 mm on each surface; it is permitted‘to-casf the
spec¢imen in walls of different material, with equivalent thermal conductivity.

Theltest in concrete represents the conventional mounting condition.

For |declared mounting conditions other than in concrete the manufacturer shall declare the
appfopriate Py, value in the documentation according to the declared-mounting condition.

A distance of at least 200 mm is provided between each surface of the specimen and| the
releyant edge of the test surface (Figure 101).
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Dimensions in millimetres
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Figure 101 — Arrangement for the verification of the maximum capability
to dissipate power (Py.) and for verification of temperature rise
of surface type enclosures
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A heating resistor (Figure 102) with uniformly distributed winding on an insulating support (such
as mica) is placed into the specimen under test.

Dimensions in millimetres

5

.

I\

T
-
1
|

i

The

For
the
in F

=235

225

X
\ 1\

gure 103.

to dissipate power (Pg4p)

winding and the insulating support shall provide’a uniform thermal flow.

IEC

Figure 102 — Heating resistor for the verification.of.the maximum capability

enclosures intended to be fitted with rail-mounting accessories and electrical equipn
heating resistor is located at half the distance between the rail and the window, as sh

ent,
own
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IEC

Key

1 dpor, lid or cover

—

gil for rail mounting accessories*and electrical devices

rgsistor

A W N

r@ar surface of the enclosure

]
4

-5 mm

Figure 103 — Position of the resistor for enclosures designed or
intended to be fitted with rail mounting modular accessories
and electrical equipment

If therelis more than one row of rail mounting accessories and electrical equipment, the tejst is
carried out by equalising the power 10SS on all Tows using equal heating resistors on each row.

The heating resistor(s) length is (are) equal to the length of the window(s) with a tolerance of
0 mm to 10 mm. The window or windows are closed with their own blank covers provided by
the manufacturer.

For enclosures other than those intended to be fitted with modular devices, the heating resistor
is located at half the distance between the door or lid and the inner bottom surface of the
specimen (or the mounting surface for the device intended by the manufacturer) as shown in
Figure 104. The distance of the heating resistor(s) ends from the lateral and from the upper and
lower edges of the mounting surface shall be equal to (50 £ 5) mm.
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If the dimensions of the specimen allow the mounting of several devices in different positions,
the test is carried out by equalising the power loss using equal heating resistors mounted as
shown in Figure 104 and Figure 105, and the distance between the heating resistors being
(90 £ 5) mm, the distance of the heating resistor(s) from the upper and lower edge of the
mounting surface of the specimen being not be less than 50 mm as shown in Figure 105.

IEC

Key

1 door, Iid or cover
resistor
resistors, if more than one

mounting plate

a A W DN

rear surface of the enclosure

+/- 5 mm

Figure 104 — Position of the resistor(s) for enclosures other than those designed
or intended to be fitted with rail mounting accessories and electrical equipment
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Dimensions in millimetres

Tolerance £ 5 mm
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IEC

Key
1 epclosure
mounting surface

rgsistor

A w0 N

r¢sistors, if\more than one row

Figure 105 — Position of the resistor(s) for enclosures other than those designed
or'intended to be fitted with rail mounting accessories and electrical equipment
and allowing the mounting of several accessories and electrical equipment
in different positions

The temperature rise of the accessible parts of the enclosure or of parts that can become
accessible during normal use, including the blank covers, if any, is measured. This test shall
be performed with the door or lid, if any, closed.

The current passing through the heating resistor is such that the temperature at the hottest
point of the heating resistor(s) is not greater than 200 °C, and the temperature rise measured
in a steady state condition (variation less than 1 K/h) on the hottest accessible part shall not be
greater than 30 K. The power dissipated by the heating resistor(s) is then measured.
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The value rounded to the next lower integer number shall not be less than the declared value
of the maximum capability of the dissipated power (P,,).

After the test, the enclosure shall show no damage or deformation which would impair its further
use.

102 Verification of temperature rise

Enclosures according to 7.101.2 shall fulfil the following requirements and tests.

These enclosures shall have an acceptable temperature rise when equipped with thesmost
onerous configuration of electrical equipment declared by the manufacturer.

Conypliance is checked by the following tests.
Thel|temperature rise test is performed with an enclosure arranged as follows.

Thel|enclosure shall be equipped and mounted as in normal use, including electrical devices,
lids,|covers, doors, connections, terminals, etc., according to the immanufacturer's instructiops.

The|thermometers or thermocouples for the measure of the inteérnal and ambient temperatpres
shalf be installed at appropriate locations and protected against air currents and heat radiafion.

For |enclosures according to 7.2.1.1 and 7.2.2.1 the/test is carried out with the specimen
mounted as indicated in the manufacturer's instructions.

For enclosures according to 7.2.3 the specimeén is mounted on a minimum 19 mm thick plywood
painted black.

For enclosures according to 7.2.1.2 and 7.2.1.3 the test is carried out with the specimen cast
in alconcrete wall of thickness not.dess than 100 mm on each surface; it is permitted to casf the
spec¢imen in walls of different material, with equivalent thermal conductivity.

Theltest in concrete represents the conventional mounting condition.

N}

For |declared mounting conditions other than in concrete the manufacturer shall decla
correction factor in‘the documentation according to the declared mounting condition.

e a

A distance ©fyat least 200 mm is provided between each surface of the specimen and| the
releyant edge of the test surface (Figure 101).

Theltest shall be carried out for a time sufficient for the temperature rise to reach a constant
value. In practice, this condition is reached when the variation does not exceed 1 K/h.

The specimen is loaded with its rated current (I,). This current shall be distributed amongst the

smallest possible number of outgoing circuits, with a minimum of two, so that each of these
circuits is loaded with its rated current multiplied by the rated diversity factor, as stated in
Table 102. In the case where the exact total load cannot be obtained by a number of devices
loaded to this current, only the last loaded circuit shall be loaded to a lower value to give the
correct total.

When only one incoming device is possible, the specimen is loaded at I, with one device. The

device rating is selected taking into consideration the diversity factor as given in Table 102 and
the value adjusted to the closest higher rating.
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NOTE As an example, a 50 A enclosure would be tested with a 63 A device.

Table 9 — Diversity factor

Number of main circuits Diversity factor
K
1,2 and 3 0,8
4 and 5 0,7
6to9 0,6
10 and mare 05

After the test, the enclosure shall show no damage which would impair its further use:

Thel|temperature rise measured on the terminals for external conductors of the'autgoing devices

shall not exceed the values defined in the relevant standard in a steady-state condjtion
(varfation less than 1 K/h).

The|temperature of the accessible surfaces of the enclosure shall'niot exceed the valuek as
giveln in Table 103.

Table 10 — Temperatures of accessible surfaces

Accessible external enclosures and covers: Temperature rise
K
— metal surfaces 30
— insulating surfaces 40
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Figure A.1 shows examples of enclosures and parts thereof.

Key

a b W DN

(2]

o

79—

Annex A
(informative)

Examples of enclosures and parts thereof

4 5 3 - 1 5 2 1 5 2
J | ] | [ ] e eyl
T e ] O 7 6] |°

| / ./
e NS | / NS |

/] |

IEC

a) Backplate and cover
(only surface-type)

DX
bver-plate
bver
bhckplate

Ccessory

IEC.

b) Box and cover<plate
(surface-type)

Figure A A"="Examples of enclosures and parts thereof

IEC]

c) Box and cover-plate
(flush-type)
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Annex B
(normative)

Test for boxes and enclosures declared with IK code

Boxes and enclosures declared with an IK code shall comply with the test and requirements of
this Annex B.

Compliance is checked by the following test.

Spe
des(
rela
The

The

as im normal use.

The

Thrg

Afte
hav{

Ren
and

Dan
aga

Craq
mag
disri

cimens shall be tested according to IEC 62262 by means of a test hammer appar
ribed in IEC 60068-2-75, suitable for the dimension of the enclosure, using impact en
ed to the protection code as stated in IEC 62262:2002/AMD1:2021, Table 1.

test is performed on a new set of specimens.

box or enclosure shall be installed on a rigid support of sufficient dinfension and arrar

test shall be carried out under the conditions indicated in 571, 0f this document.
e blows shall be applied on each surface accessible inf“\normal use.

I the test, visual inspection shall verify that the specified IP code and dielectric prope
e been maintained.

ovable covers shall still be removable an@reinstallable, lids or doors shall still be open
closable.

age to the finish, small dents and.'small chips which do not adversely affect the proteqd
nst electric shock or harmful ingress of water are disregarded.

ks passing through thé>material not visible with normal or corrected vision wit
nification, surface craeks in fibre-reinforced mouldings and small indentations
bgarded.

atus
ergy

ged

rties

able

tion

hout
are
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Annex AA
(normative)

Instructions to be given by the manufacturer of the GP enclosure

to the installer on how to integrate accessories,
and providing an example of calculation

1 Selection of the GP enclosure

In t:l
con

such

Wh#
char

The

e field of household and similar applications, an installer takes into consideration diffdrent

igurations of suitable equipment on site by choosing from a large variety of compen
as protective devices, switches, transformers, etc., available on the market.

n selecting components for incorporation in these enclosures the component power
acteristics should be used as illustrated in this Annex AA.

following equivalence shall be verified by the installer to select the-correct GP enclo

nts

loss

sure

in which to integrate protective devices and other power dissipating electrical equipment to

makle an equipped GP enclosure and make sure that the temperature rise measured on the
hottest accessible part of the equipped GP enclosure shall not'be greater than 30 K:
Ptot s Pde
whefe
P4e| is the maximum capability of the enclosure'to dissipate power, in watts, declared by the
manufacturer in normal use;
Piot| is the total power loss of the electrical accessories and protecting devices td be
incorporated into the GP enclosute and their connections calculated as follows:
Ptotzpdp+0’2Pdp+Pau+Pel+0’2PeI
whefe
Pdp is the power loss of the protective devices;
0,2 de is the increase of Pdp to consider power lost by connections, socket-outlets, relays,
time delay switches, small appliances;
- is the power loss of electrical accessories, other than the previous ones (for example
transformers, socket-outlets, signal lamps, etc.);
P is' the power loss of electronic accessories, in watts, taking into account the utilizgtion
factor (K,) for multi-way devices;
0,2 P, is the increase of P, to consider power lost by connections of the power circuit of

electronic devices;
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Pap is calculated as follows:

Pdp :Z pexPexKnganxanKz

where
Pe is the number of poles of the devices of the incoming circuits;

P, s the dissipated power for each pole of the device of the incoming circuits;

K =0 QL
LA A rA~as g

P, is the number of poles of the devices inside the enclosure except those.of the
incoming circuits;

P, s the dissipated power for each pole of the devices inside the enclosure except
those of the incoming circuits;

K is the value (< 1) depending on the contemporary use of thel connected loads.

Compliance is checked by calculation.

NOTE An example is given in Clause AA.5.
AA.2 Diversity factor

In the absence of information concerning the actualeurrents, the conventional values of K as
spegified in Table AA.1 may be used.

Table AA.1 (Diversity factor

Number of main circuits Diversity factor
K
2 and 3 0,8
4 and b 0,7
6.t0 9 0,6
10 and more 0,5

AA[3 Markings

Thelfollewing markings shall be given on the equipped GP enclosure:

e MName-oridentificationof the-installer;
e Type reference or other means used by the installer to identify the equipped GP enclosure,
» Rated current (/,,4) in amperes,

o Rated voltage in volts,

e Symbol for nature of supply,

e Degree of protection of the equipped GP enclosure,

e Symbol for class Il protection, if applicable,

e Letter N for terminals intended exclusively for the neutral conductor,
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r bl

e Symbol @ according to IEC 60417-5019 (2006-08) for earthing terminals for the
connection of the protective conductor.

These markings shall be placed on a label, that may be placed also behind the lids or doors

and

The

shall be durable and easily legible.

se markings shall not be placed on screws, or any other easily removable parts.

NOTE Easily removable parts are those parts which can be removed during the normal installation of the equipped

GP ehclosure.

The
the

pquipped GP enclosure:

installer shall provide the following information on the documentation which aceompahies

— declaration of conformity that the equipped GP enclosure is made according.to the relepant

flequirements,

phase having a Inq <32 A).

information concerning the calculation made (not required for equipped GP enclosure sihgle

AAM4 Test and verification to be carried out by the installer
AA.4.1 General
Elegtrical accessories (protective devices, switch€s, time-delay switches, transfornjers,
ternfinals, etc.) shall comply with their relevant standards, if any.
For flectrical accessories not covered by a standard, refer to their manufacturer's instrugtion
sheets.
Tes{s and verification shall be performed on the equipped GP enclosure (including lids, coyers,
doors, protective devices and similar'power consuming devices, etc.), wired and mountefl as
for normal use, as indicated in Table AA.2.
Table AA.2 — Tests and verifications
Clduse Characteristics Tests and verifications
Inspection of the marking and of the compliance of the equippgd

lEEmifesi GP enclosure with the wiring diagrams, etc.

AA.

h.2 Protéction by class Il Verification of the protection by class Il protection requiremen

(2]

AA.

Effectiveness of the protective

.3 i
circuit

Verification and test of the effectiveness of the protective circyi

AATH dand, 1T necessdry, electrical

Wiring, mechanical operation Verification of the correct wiring, mechanical operation and, if

necessary, electrical operation tests

operation

Resistance to ageing, protection

against ingress of foreign solid Verification of protection against ingress of foreign solid objects
AA.4.5 ) . . .

objects and against harmful and against harmful ingress of water

ingress of water
AA.4.6 Insulation resistance Test of the insulation resistance

Temperature rise limits Covered by calculation according to this Annex AA
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AA.4.2 Protection by class Il

For protection, by total insulation, against indirect contact, the following requirements shall be
met.

a) The live parts of accessories shall be covered with insulating material.

b) The GP enclosure shall be made of an insulating material which is capable of withstanding
the mechanical, electrical and thermal stresses to which it is liable to be subjected under
normal use and it shall be resistant to ageing.

c) The GP enclosure shall at no point be pierced by conducting parts in such a manner that

his means that metal parts, such as an actuating member which for constructional reasons
ust be brought through the GP enclosure, shall be insulated on the inside or the loutside
of the GP enclosure from the live parts for the maximum rated insulation voltage and, if
applicable, the maximum rated impulse withstand voltage of all circuits in the equippeq GP
gnclosure.

I[f an actuating member is made of metal (whether covered by insulating’material or nqt), it
shall be provided with insulation rated for the maximum rated insulation voltage and, if
applicable, the maximum impulse withstand voltage of all cirecuits in the equipped| GP
enclosure.

[f an actuating member is principally made of insulating material, any of its metal parts which
ay become accessible in the event of insulation failureshall also be insulated from|live
parts for the maximum rated insulation voltage and,xif applicable, the maximum rated
pulse withstand voltage of all circuits in the equipped GP enclosure.

d) The equipped GP enclosure shall cover live partsof the installed equipment with insulation
aterial and parts belonging to a protective gircuit in such a manner that they canngt be

jouched.

If a protective conductor, which is extended to electrical equipment connected to the Joad
gide of the equipped GP enclosure, is\to be passed through an equipped GP enclopure
hose exposed conductive parts are-insulated, the necessary terminals for connectind the
¢xternal protective conductors shall*be provided and identified by suitable marking. Injside
fhe equipped GP enclosure, thesprotective conductor and its terminal shall be insulated from
fhe live parts and the exposed conductive parts in the same way as the live parts| are
insulated.

Fxposed conductive parts within the equipped GP enclosure shall not be connected td the
protective circuit, i.e\\they shall not be included in a protective measure involving the uge of
@ protective circuityThis applies also to built-in apparatus, even if they have a connegting

ferminal for a pfotective conductor;

If doors or cevers of the equipped GP enclosure can be opened without the use of a kgqy or
fool, an obstacle of insulating material shall be provided which will afford protection against
nintentional contact not only with the accessible live parts, but also with the expgsed
¢ondUctive parts which are only accessible after the cover has been opened; this obstacle,
awever, shall not be removable except with the use of a tool,

Compliance is checked by inspection.

AA.4.3 Provisions for earthing
The electrical continuity of the protective circuit, if any, is verified for each equipped GP

enclosure (including lids, covers, doors, protective devices and similar power consuming
devices, etc.), wired and mounted as for normal use.

Except for equipped GP enclosure protected by class Il, all exposed conductive parts shall be
connected to the earthing circuit.

An exposed conductive part cannot be used as bonding between two connections.
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Compliance is checked by inspection and, if necessary, by a continuity test of the protective
circuit.

A measurement shall be carried out to verify that the resistance between the terminal of the
incoming protective conductor and the exposed conductive parts shall be less than 0,05 Q with
a current of 10 AAC or 10 A DC.

AA.

4.4 Inspection of the wiring and the mechanical and electric operation

The correct positioning of cables, effectiveness of connecting means and the correct mounting

of the Inmmrti\m devices and other electrical accessaries shall he verified

The

Depgending on the complexity of the equipped GP enclosure (including lids,~covers, dd

effectiveness of the mechanical actuating elements, interlock, etc., if any, shall bg checked.

ors,

protective devices and similar power consuming devices, etc.), wired and mounted as for nofmal

use

Conypliance is checked by inspection and manual test(s).

AA.

Thel|lP degree of the equipped GP enclosure shall be verifiedvaccording to IEC 60529.

Thel|test is not carried out if:

AA.

Thig| verification is not mandatory fon a single-phase equipped GP enclosure having Inq <3

The|verification is made with-atest apparatus at a test voltage at least 500 V. The measurer
is made between each live ‘conductor and accessible conductive part and between each

con

The| test is considered satisfactory if the measured insulating resistance is higher
1 090 Q/V with-reference to the rated voltage to earth of each circuit.

NOTE Duringsthe verification, electronic accessories installed in the equipped GP enclosure can be disconn
to avpid their'damaging.

AA.

| it may be necessary to carry out an electrical functioning test.

1.5 Degree of protection

the GP enclosure has not been modified by the.installer in such a way to impair its de
of protection against electric shocks declared-by the manufacturer;

the GP enclosure has been installed aceording to the manufacturer's instructions.

1.6 Insulating

dluctor.

jree

2 A.

nent
live

han

bcted

b2 Totali inaload

The total incoming load current shall not exceed 125 A.
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AA.5 Example of calculation without electronic devices
AA.5.1 General

The calculation is based on the following steps.

AA.5.2 Diagram of the equipped GP enclosure

00
I, =40 A-2Poles

y~-avyi Nal

n
Tqo o vy O zlg

Level 0

01 ioz ios 04
I,y1 =20 A-2Poles I,up =20 A-2Poles I,,3=10A-2Roles
Pd1 =2,8W’< Pole Pd2=2,8Wx Pole Pd3=2,OW>< Pole

Inus =2A-2Poles
Pyy=1,1W/Pole “

Level 1

05 06 07
X (1

N

@l Inus=10A-2 Poles Iue = 10(A - 2 Poles I,,7=10A-2Poles

3[|  Pgs=2.0W x Pole Pge3 2,0 W x Pole Py7 =20 W x Pole 63 VA 230/24 V

Pd8 =5,0W
IEC
Figure AA.1 — Diagram of the equipped GP enclosure
AA.

5.3 (“Calculation of the power loss within the equipped GP enclosure

The

calculation of the power loss is shown in Table AA 3 and Table AA 4

Table AA.3 is an example calculation of the power loss of the protective devices according to
Figure AA.1.

Table AA.4 is an example calculation of the power loss of other electrical accessories according
to Figure AA.1.

Determination of the utilisation factor (K,) and of the diversity factor (K)

— Level 0 incoming circuit: K, = 0,85

Level 1 circuits: K = Ing / (lhut + Inuz + Inys + Inua) = 34 /52 = 0,653

— Level 2 circuits: K= 1,,5 *x 0,653 / (I,,5 + Ihue * lhu7) = 13 /30 = 0,433
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Table AA.3 — Calculation of Py,

Number of | Power loss | Number of | Power loss per Utilisation factor Power loss
the circuit per pole poles protective and (K,) for incoming of each
control device circuits device
Py Diversity factor (K)
for outgoing
circuits
W W W
a b c d
Incoming 00 4,50 2 9,00 0,85 6,50
circyits
Outgoing 01 2,80 2 5,60 0,653 2,39
circlits

02 2,80 2 5,60 0,653 2,39

03 2,00 2 4,00 0,653 1,71

04 1,10 2 2,20 0,658 0,94

05 2,00 2 4,00 0,433 0,75

06 2,00 2 4,00 0,433 0,75

07 2,00 2 4,00 0,433 0,75

PdID - 16,17

a8 Data indicated by the manufacturer of the device.
b \ith reference to the thermal effects, only 3 poles are consideréd in the case of 4-pole switches.
¢ Power loss per pole multiplied by the number of poles.
d . . . . 2
Incoming circuits: K = x P
Dutgoing circuits: K2 x P,
K, and K are squared as the power is proportional to the square of the current.
Pyp[F 16,17 W
Table AA.4 — Calculation of P,

Number | Description)of the electrical accessory with a Power loss per Number of Power
off the significant power loss in normal use accessory accessories logs
cifcuit

W W
D8 Safety transformer 5 1 5
P, 5

AA.5.4 Total power loss of the equipped GP enclosure

where
P4
P

p

Piot = Pgp + 0,2 Py + Py, = 16,17 + 3,23 + 5=24,4 W

is the power loss of the protective devices;

.u IS the sum of the power losses of other electrical accessories.
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AA.5.5 Conclusions

An enclosure, complying with this document, with a maximum capability to dissipate power
(Pg4e), declared by the manufacturer of at least 25 W has been chosen for the construction of
the equipped GP enclosure.

The temperature rise limits of the equipped GP enclosure are deemed to be satisfactory since

Piot = 24,4 W < Pyy = 25 W

AA|6 Example calculation to take into account the power loss of electronic
devices

AA.6.1 General

The|calculation is based on the following steps (AA.6.2 to AA.6.5).
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AA.6.2 Diagram of the equipped GP enclosure

fo
I, =32 A-2Poles

o
2
9 Pyy=0,8 W x Pole
Ul UZ
X X
= Iy =25A-2Poles Iy =25A-2Poles
q| Pyy=288W xPole Py = 2,88 W x Pole
q
ios io4 io5
hus|F 10 A-2Poles\ I,,4=16A-2Poles\ 1I,,5=16A-2Poles
Pd3=2,0Wx Pole Pd4=2,2Wx Pole Pd5=2,2W>< Pole
N
q
d
‘ ioe 107 >A\(os 09 1
I,5=10A-2Poles I,,7=16 A-2Poles \ \\[;,g= 16 A -2 Poles
Pd3=2,OW>< Pole Pd7=2,2W>< Pole Pd8=2,2W>< Pole
Inug =2 A -2 Poles [[[Znu11 =2 A - 2 Poles
Pgg = 3,0 W x Pole ||| Pa11 = 3,0 W x Pole
:_ 10 2
4 40 VA -230/24 V
~
%I Pd8=5'OW @ Pd12=8,0W [| 1
] 13 14 15
g
3 Pg3=2,0W [N\ N| Py =10,0W [NOUT|  py.-=80W [NOUT|
L 8 8 v4
IEC

Figure AA.2 — Diagram of the equipped GP enclosure
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AA.6.3 Calculation of the power loss within the equipped GP enclosure

The calculation of the power loss is shown in Table AA.5, Table AA.6 and Table AA.7.

Table AA.5 is an example calculation of the power loss of the protective devices and control
devices according to Figure AA.2.

Table AA.6 is an example calculation of the power loss of other electrical accessories according
to Figure AA.2.

Tabrﬁ—mm—m:m—cﬁﬁw—pmmrbsrcﬁm ; ; ; i mg to
Figure AA.2.

Determination of the utilisation factor (K;) and of the diversity factor (K)

— level 0 incoming circuit — Kg = 0,85

— Level 1 circuits — K= lpq / (Inyq * 1nyo) = 27/50 = 0,54

— level 2 circuit 1=K =1,,, % 0,54/ (I3 + l,y4 * lny5) = 13,6/ 420,321

— Llevel 2 circuit 2 - K =1,,, % 0,54/ (l,,6 * lhu7 * lnug * lnug * Tha11) = 13,5746 = 0,293

Table AA.5 — Calculation of Py,

Number of Power Number of | Power-loss per Utilisation factor Power Igss
the circuit loss per poles protective and (K,) for incoming of each
pole control device circuits devicg
Py Diversity factor
(K) for outgoing
circuits
w w w

Incgming 00 0,8 2 1,6 0,85 1,16
circpits

Outpoing 01 2,88 2 5,76 0,54 1,68
circpits

02 2,88 2 5,76 0,54 1,68

03 2,00 2 4,00 0,321 0,41

04 2,2 2 4,4 0,321 0,45

05 2,2 2 4,4 0,321 0,45

06 2,00 2 4,00 0,293 0,34

07 2,2 2 4,4 0,293 0,38

08 2,2 2 4,4 0,293 0,38

09 5 2 ) 0,293 0,52

11 & 2 6 0,293 0,52

Pdp = 7,97

Pgp = 7,97 W
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Table AA.6 — Calculation of P,

Number Description of the electrical accessory with Power loss per Number of Power
of the a significant power loss in normal use accessory accessories loss
circuit

w w
10 Safety transformer 5 1 5
P., 5
Pau F5-W

Table AA.7 — Calculation of P,

Number of Number of Power loss per Utilisation factor (K,) Power losg of
the circuit ways electronic device for incoming circuits each devige
Pel Diversity factor
(K) for oatgoing
circuits
w w
Power supply 12 - 8 0,85 5,78
Ele¢tronic 13 8 2 0,6 0,72
devjces
14 8 10 0,6 3,6
15 4 8 0,7 3,92
Pdp = 14,02
P, [E 14,02 W

AA.6.4 Total power loss of thecequipped GP enclosure

Ptot=Pdp+0’2Pdp+Pau+PEL+0’2PEL=7’97+1'59+5+14’02+2f80=31’38w

whefe

Pdp is the power loss‘of the protective devices;

P,,| is the sumiefthe power losses of other electrical accessories;
P, | is the power loss of the electronic devices.

AA.6.5, Conclusions

An enclosure, complying with this document, with a maximum capability to dissipate power
(Pg4e), declared by the manufacturer of at least 41 W has been chosen for the construction of
the equipped GP enclosure.

The temperature rise limits of the equipped GP enclosure are deemed to be satisfactory since

Pt = 31,38 W< Py, = 41 W
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Annex BB
(normative)

Instructions to be given by the manufacturer of the PD enclosure
to the installer on how to integrate accessories

BB.1 General

This Annex BB contains information to be given by the manufacturer to the installer in order

that

— go that the temperature rise of the completed enclosure minimizes hazards for
eénvironment, and

— q

4

BB.

The
the

sum| of all incoming sources (e.g. photovoltaic sources).

The|manufacturer shall inform the installer about the madin characteristics of the devices wj

can

etc.].

BB.

Thel|devices integrated in the enclosureby the installer shall comply with their product stan
(e.g| MCB shall comply with IEC 60898-1, RCCB shall comply with IEC 61008-2-1 and R

sha

The|manufacturer shall provide information in its documentation to define the maximum nun
of modules per row at agiven width of one module.

BB

The|manufacturer shall provide all the necessary dimensions in order to integrate devics

the

Thi

2 Rated current and main characteristics

maximum incoming current shall be equal to or lower than.the maximum rated curre
enclosure as declared by the manufacturer. The incoming'cirrent to be considered is

be integrated (e.g. product range name, maximum-rated current, power dissipated per f

3 Devices to be integrated by thefinstaller

Il comply with IEC 61009-2-1), if any.

4 Dimensions

bnclosure so as to ensure the safe operation of the equipment.

o that a proper combination of electrical equipment for normal operation’is’guaranteed.

the installer can install the enclosure for pre-determined equipment (PD encledure)
accgrding to 7.101.2:

the

nt of
the

hich
ole,

Hard
CBO

hber

s in

information shall he prn\/idpd

by reference to a standard, if any, or

by providing the following details:

o external dimensions of the enclosure (length, width, depth) for correct mounting;

o distances between parallel routed mounting rails;

o distance between mounting rails for related built-in devices and the protective cove
e installation depths for built-in devices in conjunction with mounted lids or doors;

e dimensions at the top and at the bottom of the enclosure for incoming and outg
cable(s).

r

oing
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BB.5 Connections

The minimum number and type of terminal to be installed shall be as follows:

The|manufacturer shall provide information about the number of €ach type of terminal (e.g.
N ahd PE) installed and the reference to the relevant standard’for terminal (e.g. IEC 60
IEC[60998).

BB.

The|manufacturer shall provide information to thejinstaller so that devices can be mounted
wired in such a way to provide protection against electric shocks.

Actiye parts shall remain inaccessible when devices are installed and wired.

Dev|ces mounted in the enclosure.shall have a minimum IP degree of IP2X.

BB.7 IP degree and IK code

The

BB.8 Wiring

The|manufacturer shall provide the following information to the installer:

1 PE terminal able to connect simultaneously:

e 1 conductor with cross-section equal to 16 mm?2, and
e 1 conductor with cross-section equal to 6 mmZ2, and

e 1 conductor with cross-section equal to 4 mm2, and

e 2 conductors with cross-section equal to 2.5 mm?2

1 N terminal for incoming connections, if required, able to connect at minimum:
¢ 1 rigid conductor with cross-section equal to 16 mm?Z2, or

¢ 1 flexible conductor with cross-section equal to 10 mm?2.
1 L terminal for incoming connections, if required, able to connect at minimum:

¢ 1 rigid conductor with cross-section equal to 16 mm?2, or

¢ 1 flexible conductor with cross-section equal to 10 mm?2.

6 Protection against electric shock

L,
D99,

and

declared IP degree;-and the declared IK code if any, shall be provided by the manufactdirer.

the.internal wiring shall be such that minimum creepage distances between live parts

and

metallic accessible or non-accessible parts are not lower than 3 mm, and
cross-sectional area of conductors shall be chosen according to the installation rules.
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Annex CC
(normative)

Additional requirements for enclosures exposed to direct sunlight

Enclosures declared to be resistant to UV radiation shall comply with the following tests.

The tests shall be made on six test specimens of standard size according to ISO 178:2019 and

on six test specimens of standard size according to ISO 179-1 exposed for 500 h to Xenon-arc,
Methad A (‘ynlp 1 in accaordance with ISQ 4892-2 The specimens shall be mounted in the UV

apparatus in an appropriate manner,

q

Con

uitable for both the product to be tested and the test equipment and

$0 that the samples do not touch each other.

pliance is checked by verification that the flexural strength (according o ISO 178)

Chafpy impact (according to ISO 179-1) of synthetic materials have 70 %'minimum retenti

For the test carried out in accordance with ISO 178, the surface of-the specimens expos¢q

UV $hall be turned face down and the pressure is applied to the non-exposed surface.

and

dto

For the test carried out in accordance with ISO 179-1 no noteh’shall be cut into the specinjens

and

strength cannot be determined prior to exposure because no rupture has occurred, not n

tharn

The

the impact shall be applied to the exposed surface. For materials whose impact ben

three of the exposed test specimens shall be allewed to break.

specimens shall not show cracks or detérioration visible to normal or corrected v

withput additional magnification.

These tests are not required to be carried out if the manufacturer can provide data from

material supplier to demonstrate that\materials of the same thickness or thinner comply
this requirement.

ding
nore

sion

the
with
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DD

Annex DD
(normative)

Additional requirements for enclosures to accommodate multimedia
and communication equipment

.1 Overview

This Annex DD specifies requirements for enclosures with separate area to accommodate

mul
incl

The|objective of this Annex DD is to ensure safety of the(user when integrating, configura
or using multimedia and communication equipment.

Thisf Annex DD does not specify requirements for the multimedia and communication equipn

whi

DD.

For

fimedia and communication equipment. Multimedia and communication equipment typi
ude:

RJ45 sockets

¢oaxial (e.g. F-type) sockets

optical network termination

e¢thernet routers

internet provider equipment

local Access Network (LAN) switches

Digital Video Broadcasting (DVB) switches

gh shall comply with their product standard.

2 Instructions

enclosures intended to accommodate multimedia and communication equipment,

cally

ting

nent

the

infofmation provided in the manufacturer's instructions is recommended to be on the packaging

or be marked on the enclosuretitself.

DD.

Add|a new item_d).in Clause 10 as follows:

d)

DD

3 Protection against electric shock

ensure that*accessible conductive parts (e.g. mounting plates or frames) are insulated
lfjve parts by double or reinforced insulation. The connection of these mounting plate

rom
S or

1|rames to the functional earth is allowed.

.4 Construction of separate area to accommodate multimedia equipment

Enclosures shall provide a separated area to accommodate the multimedia and communication
equipment and their accessible cable and connection.

Metallic fixing means (e.g. fixing plate) of class Il enclosures shall not be connected to the
protective earthing. However, these means may be connected to the functional earth.

NOTE Connection of fixing means to functional earth is not a protective measure. It will not lead to a change of the

equi

pment protection class.

Between the dedicated area for multimedia and communication equipment and the area used
for protection devices, a minimum degree of IP2XC shall be required to protect against electrical
shock.
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The dedicated area to accommodate the multimedia equipment shall contain at least one
socket-outlet to provide power supply to the installed equipment.

Accessible flexible cables to supply a socket-outlet shall comply with their relevant standards
(e.g. IEC 60227-5, IEC 60245-4, |IEC 60245-3, IEC 62821-3, or IEC 63010-1). Rigid cables
shall comply with their relevant standards (e.g. IEC 60227-4).

Compliance is checked by inspection.

DD.5_Fixing of multimedia equipment

Add|the following at the end of Clause 12:

The|area to accommodate multimedia equipment shall provide suitable means, for fixing the
muli§imedia equipment. Their fixation shall not rely on the cables or connectors.

Whgn connectors are accessible, it is recommended that the insertion and extraction of cables,
conmectors or plugs be straightforward and without obstacle, and. ‘that this insertion |and
extraction does not affect the equipment's fixing and stability.

Conjpliance is checked by inspection.

DD.6 Verification of temperature rise
Addjtion to Clause 102:

For penclosures with an area for the accommoedation of multimedia equipment, the contribytion
of this multimedia equipment in terms of temperature rise is less onerous compared to the spme
areq used for the integration of protection devices. Therefore, this area can be neglected for
the purposes of the temperature rise;and no further tests are required.
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Annex EE
(normative)

Additional requirements for enclosures for use
with connected devices or equipment

EE.1 General

With the emergence of |oT, switchboards are concerned by new types of connected devices

that|must be used together with protection type devices.
Thege combinations of devices in switchboards are used, for example, for the purposetef engrgy
management and monitoring, energy efficiency, remote or centralized management'‘and corftrol,
diagnostic, and maintenance of equipment.
EE.R Application
Thig Annex EE provides requirements for the integration of connected devices or equipment in
an gnclosure, in order to ensure the safety and proper functioning of the equipped enclosure
whep installed in an enclosure according to this document.
This| Annex EE covers enclosures for use with connected devices or equipment classjfied
according to 7.102.1 or 7.102.2 of this Annex EE.
EE.B General requirements
Thig Annex EE does not replace the general requirements of this document and its Annex AA
and|Annex BB.
The|safety and the best operation-of a switchboard equipped with connected equipment or
devices depends on:
— énclosure choice and . classical devices dedicated to distribution and protection (gerjeral
equirements),
— g¢onnected equipment or device and cable selection,
— assembly and\cabling in accordance with rules,
— 1llespect ofinstructions provided by the enclosure manufacturer and equipment or degvice
anufacturer,
— Yerification of the proper functioning of connected equipment or devices through the defsign
by‘manufacturer for PD enclosure), the assembly and installation on site by installer.
EE.4 Additional classification
7.102 Enclosure for use with 7.102.1 Enclosure for use with connected devices or equipment GP

con

nected devices or equipment

7.102.2 Enclosure for use with connected devices or equipment PD

EE.5 Instructions

Manufacturers of connected enclosures classified according to 7.102.1 (GP) or 7.102.2 (PD)
shall provide instructions for the proper incorporation of connected equipment or devices in

addi

tion to those required in Annex AA or Annex BB.
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EE.6 Marking

When an enclosure classified according to 7.102.1 or 7.102.2 of this Annex EE does not require
any adaptation or transformation to receive connected equipment or functions, no additional
marking is required.

When an enclosure classified according to 7.102.1 or 7.102.2 of this Annex EE includes or
contains dedicated features or is especially designed to prepare and facilitate accommodation
of connected equipment or device, additional information can be provided in the technical
documentation, instruction sheet, on the packaging or be marked on the enclosure.

EE.f Construction requirements

EE.7T.1 Selection and installation of connected equipment or devices

Conpected equipment or devices incorporated in enclosures classified accarding to 7.102J1 or
7.102.2 of this Annex EE shall be compliant with their applicable product standard.

The| arrangement of connected equipment in an enclosure shall-be carefully organizefd to
minijmize any potential interference with other devices. The'cenclosure manufacturdr is
respgonsible for providing guidelines to prevent such issues.

If the placement of connected equipment or devices noticeably affects their performance| the
enclosure manufacturer shall provide instructions to help optimize their operation.

EE.T.2 Equipotential functional earthing connection

Whgn an enclosure is equipped with a functional earthing terminal, all functional earthing
circyits of the connected switchboard shallxbe connected to it.

Thig functional earthing terminal shall be connected to the functional earthing bongding
accgrding to IEC 60364-5-54:2011/AMD1:2021, Clause 545.

EE.7.3 Cable selection and.arrangement

Cables used for data transmission (e.g. Ethernet) shall be determined in accordance |with
ISOJIEC 11801-1 category 5 at least. Their features depend on performance targeted foi the
finall network, the manufacturer instructions and the immunity requirement of the connefted
equipment or device:

In dpmestic environments, several types of data cables can be used depending on performgnce
targets.
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Cables used for other applications shall conform to their respective standard (e.g. coaxial
cables).

The quality of this protection depends on the effectiveness of the screen or shield. Functional
earthing shall be established at one extremity of the metal screen or shield to enhance
protection against low-frequency electric fields. For an improved protection, functional earthing
shall be established at both extremities of the metal screen or shield for high frequency.

For electrical safety protection, any wiring system dedicated to data transmission shall be
separated from the live parts of other circuits according to IEC 60364-4-41:2005, Clause 414.4.
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A suitable distance between data wiring and power wiring shall be ensured to prevent
electromagnetic pollution. Guidelines are given in ISO/IEC 14763-2.

Wiring paths should be optimized and be as short as possible, with the minimum radius
respected.

EE.7.4 Interfaces

Enclosures equipped with or prepared for dedicated pre-connection interfaces between internal
connected equipment or devices and external wired or wireless data network should comply
with the fnllnwing'

— Wwhen an interface containing metal parts (e.g. screen foil or shielding, antenna ground, gtc.)
¢rosses through the enclosure, insulation provisions shall comply with 10%) of [this
document.

— Wwhen an interface is intended to supply external equipment with ELV, the-access to|this
interface shall comply with IP2XC.

EE.B Verification

EE.8.1 General

The|verifications listed in this Annex EE address functionalk'aspects. They help installefs to
predare and set up a connected enclosure that meets theperformance requirements wittin a
hougehold environment.

EE.8.2 Functional verification of the system

The|manufacturer of an enclosure classified according to 7.102.2 (PD) who delivers an empty
enclpsure intended to be equipped with;\Connected equipment or devices according to
pre-gdetermined compositions and configurations shall carry out relevant verifications to engure
the safety and functionality and provide<dhe list of verifications to be carried out by the instgller.

The|verifications such as those listed below are carried out by the installer on the installation
site [for an enclosure classified{according to 7.102.1 (GP) or 7.102.2 (PD):

— ¢onnected equipment or devices are correctly supplied and can operate (gateway, rotter,
vireless network reeeiver, active switch, etc.),
— quality and reliability of wired connection or wireless,

— ¢onnectivitysbetween the devices is operational,

- eans intended to ensure visualization and monitoring are operational, if any,

emotercommand or actions are operational, if any,

emote settings of devices or parameters depending on technologies are operational, if pny,

— measurement devices are operational, if any.

EE.8.3 Verification of maximum capability to dissipate power (Py.)

Connected equipment or device integrated in an enclosure are assimilated to electronic
equipment or device and their verification shall be carried out in accordance with the calculation
method defined in Annex AA.

EE.8.4 Verification of temperature rise

When determining the most onerous case for the temperature rise verification it should be
considered whether it is appropriate to carry out the temperature test with connected equipment
or device if this would significantly influence the temperature test compared to conventional
distribution or protection circuits.
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EE.9 EMC aspects

When an installer equips an empty enclosure classified according to 7.102.1 (GP) or 7.102.2
(PD) with connected equipment or device for a dedicated fixed domestic electrical installation,
no further verification is required if the installer conforms to the manufacturer's instructions for
the installation of the enclosures, equipment or devices.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BOXES AND ENCLOSURES FOR ELECTRICAL ACCESSORIES FOR
HOUSEHOLD AND SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 24: Particular requirements for enclosures for housing protective
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
| national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna
b-operation on all questions concerning standardization in the electrical and electronicyfields. To this en
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rej
ublicly Available Specifications (PAS) and Guides (hereafter referred to as *IEC/Publication(s)").

eparation is entrusted to technical committees; any IEC National Committee interested in the subject deal
ay participate in this preparatory work. International, governmental and non-governmental organizations lig
ith the IEC also participate in this preparation. IEC collaborates closely with'\the International Organizatig
tandardization (ISO) in accordance with conditions determined by agreement’between the two organizatiq

he formal decisions or agreements of IEC on technical matters expressS, ‘as nearly as possible, an interna
bnsensus of opinion on the relevant subjects since each technical eommittee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for interfational use and are accepted by IEC Na
ommittees in that sense. While all reasonable efforts are‘made to ensure that the technical content o
ublications is accurate, IEC cannot be held responsible’ for the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public3
pnsparently to the maximum extent possible in theirnational and regional publications. Any divergence bet
hy IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

C itself does not provide any attestation of\conformity. Independent certification bodies provide confg
Esessment services and, in some areas, decess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that they haye‘the latest edition of this publication.

o liability shall attach to IEC orlits directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature Whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of ‘the" publication, use of, or reliance upon, this IEC Publication or any othej
ublications.

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatig
dispensable forithe correct application of this publication.

C draws attention to the possibility that the implementation of this document may involve the use
htent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rig
spect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
ay bé required to implement this document. However, implementers are cautioned that this may not repr
e {atest information, which may be obtained from the patent database available at https://patents.iec.ch|
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pallhot be held responsible for identifying any or all such patent rights.

IEC 60670-24 has been prepared by subcommittee 23B: Plugs, socket-outlets and switches, of
IEC technical committee 23: Electrical accessories. It is an International Standard.

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a) revision of requirements for protection against electric shock in Clause 10;

b) addition of requirements for functional earthing in 11.101;

c) revision of the requirements for fixing of flush type and semi-flush type enclosures in 12.12;
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d) revision of the requirements for resistance of insulating material to abnormal heat and to
fire in Clause 18;

e) addition of calculations to take into account the power loss of electronic devices in
Clause AA.6;

f) addition of tests and requirements for enclosures exposed to direct sunlight with the related
Annex CC;

g) addition of tests and requirements for enclosures with separate area to accommodate
multimedia-equipment with the related Annex DD;

h) addition of tests and requirements for enclosures used with connected devices or equipment

wbla tlo lataal A |l
Wm aIc 1iatclUu ATITNITA L.

The

Full
the

The

text of this International Standard is based on the following documents:

Draft Report on voting

23B/1536/FDIS 23B/1554/RVD

information on the voting for its approval can be found in the repgrt.on voting indicatsg
hbove table.

language used for the development of this International Standard is English.

This| document was drafted in accordance with ISO/IEC Dijrectives, Part 2, and developsd
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availpble
at www.iec.ch/members_experts/refdocs. The maijn~document types developed by IEC
des¢ribed in greater detail at www.iec.ch/publicatioris.

Alis

it of all parts in the IEC 60670 series, published under the general title Boxes and enclos

for glectrical accessories for household and similar fixed installations, can be found on the

web

Site.

Thig document is to be used in (conjunction with IEC 60670-1:2024. It lists the char

nec
oth

ssary to convert that standard’into a specific standard for housing protective devices
r power dissipating electri¢al equipment.

Whgre this documentt.states "addition", "modification" or "replacement", the rele
reqyirement, test specifications or explanatory matter in IEC 60670-1:2024 shall be ada
accordingly.

Clayses andi{subclauses, notes, figures or tables which are additional to thosg

IEC

Add

60670-1:2024 are numbered starting from 101.

din

din

are

lires
IEC

ges
and

vant
bted

tiohal annexes to IEC 60670-1:2024 are numbered AA, BB, etc.

In this publication the following print types are used:

e requirements proper: in roman type.

e test specifications: in italic type.

e notes: in smaller roman type.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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BOXES AND ENCLOSURES FOR ELECTRICAL ACCESSORIES FOR
HOUSEHOLD AND SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 24: Particular requirements for enclosures for housing protective
devices and other power dissipating electrical equipment

1 Secope
Repfjacement:

Thig part of IEC 60670 applies to enclosures and parts of them for housing protective devices
and|other power dissipating electrical equipment intended to be used with a-rated voltagq not
excgeding 400 V and a total incoming load current not exceeding 125 A for household [and
similar fixed electrical installations.

These enclosures are intended to be installed in locations where unskilled persons have access.
They are intended to be equipped with electrical equipment by skilled persons (installers).

Thege enclosures are intended to be installed where the prospective short circuit current does
not ¢xceed 10 kA unless they are protected by current J/imiting protective devices with a cut-off
current not exceeding 17 KA.

Enclosures complying with this document are .sltitable for use at ambient temperature| not
normally exceeding 40 °C, but their average temperature over a period of 24 h does not exgeed
35 °C, with a lower limit of the ambient air femperature of -5 °C.

An gnclosure which is an integral part ofcan electrical accessory and provides protection against
external influences (e.g. mechanical impacts, ingress of solid objects or of water), is covered
by the relevant standard for such anaccessory.

Thisldocument does not apply to a low-voltage switchgear and controlgear assembly as defjned
in the IEC 60439 series or IEC 61439 series nor to a main entrance panel which can be part of
the distribution board.

Thig document dées not apply to surface type boxes, flush and semi-flush type boxes suitpble
for the housing_of accessories for household and similar use such as switches, electronic
switches, sacket-outlets, which are covered by IEC 60670-1 only.

NOTE 1/ ,Enclosures according to this document are mainly used for distribution board for housing protective dejices
and ¢ther’power dissipating electrical equipment and are installed at the beginning of the electrical circuit whe¢reas
boxes according o TEC 60670-1 are installed at the end of it.

NOTE 2 A main entrance panel is a set composed of a panel or an enclosure equipped with a meter and/or the
main incoming device. Main entrance panels comply with their appropriate standards or the requirements of the local
supplier, if any.

NOTE 3 In the following country this document cannot be used in installations with a 230 V single-phase supply
rated up to 100 A that is under the control of ordinary persons. Integration of mechanical and electrical devices into
an enclosure must be verified by compliance with IEC 61439-3 [British standard EN 61439-3]: UK.

NOTE 4 In the following country this document can only be used for GP enclosures with the instructions according
to Annex A. For the other types of enclosures the integration of mechanical and electrical devices into an enclosure
is verified by compliance with DS EN 61439-3: DK.
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Normative references

ition:

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

IEC

60364-4-41:2005/AMD1:2017

IEC 60364-5-54:2011, Low-voltage electrical installations — Part 5-54: Selection and erection
of electrical equipment — Earthing arrangements and protective conductors

IEC[60364-5-5420TT/AMDT:2021

IEC|60664-1, Insulation coordination for equipment within low-voltage supply systems ~ Part 1:
Pringiples, requirements and tests

IEC|60898-1, Electrical accessories — Circuit-breakers for overcurrent protegtion for housephold
and|similar installations — Part 1: Circuit-breakers for a.c. operation

IEC|61008-2-1, Residual current operated circuit-breakers withQut integral overcufrent
protection for household and similar uses (RCCB's) — Part 2-1: Applicability of the general ules
to RICCB's functionally independent of line voltage

IEC|61009-2-1, Residual current operated circuit-breakers~with integral overcurrent protegtion
for Qousehold and similar uses (RCBQO's) — Part 2-1: Applicability of the general rules to RCBO's
fundtionally independent of line voltage

ISOfIEC 11801-1:2017, Information technology = Generic cabling for customer premisg¢s —
Partl 1: General requirements

ISO|178:2019, Plastics — Determination-of flexural properties

ISO|179-1:2010, Plastics — Deétermination of Charpy impact properties — Pdrt 1:
Nontinstrumented impact test

1ISO|4892-2:2013, Plastics = Methods of exposure to laboratory light sources — Pdrt 2:
Xenpn-arc lamps

1ISO[4892-2:2013/AMD1:2021

3 [Terms and-definitions

Addjtions:

3.101

general purpose enclosure
GP enclosure

enclosure where integration of mechanical and electrical devices has been verified by tests
carried out by the manufacturer according to this document and where the installer has to verify

the i

nstalled equipment according to the instructions given in Annex AA

3.102

enclosure for pre-determined equipment
PD enclosure

enclosure where the capability to integrate pre-determined mechanical and electrical equipment
has been verified according to design rules and tests according to this document carried out by
the manufacturer where the installer has to verify the installed equipment following the

man

ufacturer's instructions according to Annex BB
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3.103

manufacturer's instructions
instructions in accordance with Annex AA and Annex BB leading to a configuration of the
enclosure ensuring the necessary heat dissipation

Note

1 to entry: References to standards can be given in the manufacturer's instructions.

3.104
maximum capability to dissipate power

Pde

maximum capability of the enclosure to dissipate in normal use the power losses of the installed

devi

Note

3.105
rate

1

n

max

the

3.106

ces, as declared by the manufacturer

1toentry: P, is expressed in watts (W).

d current

mum current assigned by the manufacturer of the enclosure which can be distribute
bnclosure

blanking plate

com

onent used for closing the opening, for protective devices and other power dissipa

elecfrical equipment, of an enclosure to provide basic insutation

3.107

enclosures with separate area to accommodate multimedia and communication
equjpment

enclposure providing an area where multimedia and communication equipment are intends
be integrated according to the additional requirements given in Annex DD

Note|1 to entry: An enclosure with separate™area to accommodate multimedia and communication equipmen
be a [GP or PD enclosure.

3.108

enclosure for use with connected devices or equipment

enclosure intended to accommodate protection devices, electrical equipment dissipating pqd
and| connected deviees® or equipment according to the additional requirements give
Anngx EE

Note|1 to entry: {An‘enclosure for use with connected devices or equipment can be a GP or PD enclosure.
3.109

conhected devices or equipment

physgiecalunit that can connect with other units into an interconnected infrastructure

Note

ting

d to

t can

wer
h in

1 to entry: This physical unit can operate and communicate with the physical world through detection and
action. Such equipment or device allows the switchboard to participate in this loT infrastructure.

3.110
rated current of the equipped GP enclosure

Ing

rated current to be calculated as Ine multiplied by Ke

Note

1 to entry: In the absence of incoming protective and control devices, the rated current of the equippe

enclosure is the outgoing rated current (/).

d GP
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3.111

incoming rated current

Ine

rated current or sum of the rated currents of all incoming protective and control devices,
expected to be used at the same time

3.112

outgoing rated current

Inu

sum of the rated currents of all outgoing protective and control devices, expected to be used at

the game-time

3.113
utilisation factor
K

e
ratiq of the actual current flowing through any main incoming protective_device inside| the
enclosure to the rated current of this device

Note|1 to entry: The utilisation factor for incoming circuits is assumed to be 0,85.

3.114

divgrsity factor
K
ratiq, calculated by the installer, of the rated current of theyequipped GP enclosure (Inq) tq the

outdoing rated current (/)

4 (General requirements

Clayse 4 of IEC 60670-1:2024 is applicable:

5 [General notes on tests

Clayse 5 of IEC 60670-1:2024.\is applicable.

6 [Ratings
Repfjacement:

Rated values_are defined as given in Annex AA and Annex BB.
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7

Cla

Classification
use 7 of IEC 60670-1:2024 is applicable with the following modifications:

Table 1 — Classification of boxes and enclosures

Classification criteria 7.2.2.2, 7.2.2.3, 7.8.1 and 7.9 do not apply.
Addition:
7.101 Enclosure 7.101.1 GP enclosure

7.101.2 PD enclosure

NOTE 101 In the following countries only enclosures classified according to 7.101.2 can be used*BE, DE|FR
and| GR.
NOTE 102 In the following country only enclosures according to 7.101.1 can be used: DK]
8 Marking
Clayse 8 of IEC 60670-1:2024 is applicable with the following{modifications:
Repfjacement:
8.1 General
Enclosures shall be marked with
a) the name, trade mark or identificationtmark of the manufacturer or the responsible vengor;
b) IP code against ingress of solid foreign objects and against access to hazardous pafts if
igher than IP3X and/or if IP caode against harmful ingress of water is higher than IPX0]
The IP code, if applicable, shall be marked on the outside of the enclosure so as to be easily
discernible when the englosure is mounted and wired as for normal use. The visibility of the
:Earking is also possible-after opening the door or the lid if a minimum degree of IPZ0 is
aintained after opehning;
c) the symbol for.class Il protection, if applicable (IEC 60417-5172 (2003-02)) [ B
d) tiype desighation, reference number or catalogue number;
e) letter-N-for terminals intended exclusively for the neutral conductor, if any;
f) symbol @ according to IEC 60417-5019 (2006-08) for earthing terminals for the
connection of the protective conductor, if any, and/or symbol FE according to
IEC 60417-5018 (2011-07) for functional earthing terminal for the connection of the

functional earthing, if any.

Markings of neutral terminals and earthing terminals shall not be placed on screws, or any other

eas

ily removable parts.

NOTE 1 Easily removable parts are those parts which can be removed during the normal installation o

encl

osure.

f the


https://iecnorm.com/api/?name=8a3d63361688fa09c5bf1354fd38dd5e

-12 - IEC 60670-24:2024 © |EC 2024

The following information shall be marked on enclosures or provided by the manufacturer on
the smallest package unit or in the manufacturer's instructions, which are not required to be
provided with the product:

g) rated voltage;

NOTE 2 For three-phase systems, the combined voltage values can be considered e.g. 230/400 V.

h) rated current as declared by the manufacturer for enclosures classified according to 7.101.2;

i)
)

reference number of this document i.e. IEC 60670-24;
information for parts of enclosures intended to withstand +90 °C during the casting process

r enclosures classified according to 7.3.7 (without inlets), the necessary information
oncerning the openings that can be made during installation;

r enclosures classified according to 7.101.1, the maximum capability to dissipate power
Pde);

In tHe case of an enclosure designed with ventilation openings that can be ielosed, for example
with| an accessory, the maximum capability to dissipate power (P4.).8hall be declared by the

n)

p) for enclosures classified according to

q) IK-code if declared.
Addjtion:

8.101 Required information for.instruction sheet and/or documentation

The|manufacturer shall:

9

r enclosures classified according to 7.2.2, their usability(or not for installation in hqllow
alls, hollow ceilings, hollow floors or furniture;

he corresponding dimension sheet, if any;

¢ 7.101.1 the marking "GP";
¢ 7.101.2 the marking "PD";

Irovide appropriatetinstructions regarding the means (for instance glands, gromnjets,
arriers, etc.) to be used to obtain the intended degree of protection;

give information.to the installer concerning the verification of the electrical continuity of the
protective circuit (see Clause 11);

give the (nstaller the necessary instructions:

¢ for enclosures classified according to 7.101.1, the manufacturer shall include in| the

documentation the necessary instructions for installation and how to integlrate
accessories as gi\/nn nAnnex AA;

o for enclosures classified according to 7.101.2, the manufacturer shall include in the
documentation the necessary instructions for installation according to the appropriate
mounting environment as given in Annex BB.

Dimensions

Clause 9 of IEC 60670-1:2024 is applicable.
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10 Protection against electric shock
Clause 10 of IEC 60670-1:2024 is replaced by following:

Enclosures shall have a degree of protection of at least IPXXC according to IEC 60529, when
mounted and installed as for normal use, according to the manufacturer's instruction.

Enclosures are tested completed with the necessary means (such as grommets, etc.) indicated
in the manufacturer's instructions and the window opening(s), if any, completely filled up with
blank inserts delivered by the manufacturer and/or samples of products as declared by the
manjutacturer.

If dqors or covers of the enclosure can be opened without the use of a key or tool;\they ghall
be I¢ft open during the test.

Conypliance is checked by the following tests.
Tests shall be carried out on parts which are accessible after installation-

The|test shall be carried out in accordance with IEC 60529 wherélprobe C of IEC 61032:1997
is applied to all places including knock-outs except membranes’or the like, where yielding of
insujating material could impair the safety, with a force of 3 N.

In afddition, enclosures having class |l protection, whén mounted and installed as for nofmal
use | shall:

a) ¢over live parts of the installed equipment with'insulation material, and

b) &t no point be pierced by conducting partsiin such a manner that there is a possibility [of a
ult voltage being brought out of the enclosure, and

c) nmot have conductive parts, such @s plates, cover-plates or frames connected to| the
rotective circuit.

Conypliance is checked by inspettion.

11 Provisions for earthing

Clayse 11 of IEC 60670-1:2024 is applicable with the following modifications:
Subtlauses 43 1"to 11.3 are not applicable for enclosures with class Il protection.

Add|the(following subclauses:

11.101 The electrical continuity of the protective circuit, if any, shall be checked.

Except for enclosures having class Il protection, all exposed conductive parts of the enclosure
shall be connected separately or in groups to the protective circuit terminals.

Compliance is checked by inspection and, if necessary, by a continuity test of the protective
circuit.

A measurement shall be carried out to verify that the resistance between the terminal of the
incoming protective conductor and the exposed conductive parts shall be less than 0,05 Q with
a current of 10 AAC or 10 A DC.
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02 Functional earthing

In order to ensure the robustness of the functional earthing conductor, if any, the minimum
cross-sectional area shall be at least 1,5 mm2. The colour of the functional earthing conductor

shal

| be pink (see IEC 60445).

Compliance is checked by inspection.

12 Construction

Clad

12.2

Rep
Lids
elec

tool

12.2
Add

"Thi

12.2
Add

"Thi

121

Rep

Enc
the

Con

A sq

se 12 of IEC 60670-1:2024 is applicable with the following modifications:

Lids, covers or cover-plates or parts of them

acement of the first paragraph:

. covers, cover plates or parts of them, which are intended to ensure’protection against

tric shock, shall be held in place effectively. They shall be removable only by the use
and/or a key.

.3 Non-screw-type fixing operable without the use of a tool or a key

tion at the end of the subclause of following sentence:
5 Subclause 12.2.3 is not applicable for blanking,plates."

.4 Non-screw-type fixing operable with*the use of a tool or a key

tion at the end of the subclause of follewing sentence:
5 Subclause 12.2.4 is not applicable for blanking plates."

2 Fixing of flush type and-semi-flush type enclosures classified according to 7.2

acement:

osures for hollow'walls classified according to 7.2.2.1 shall provide suitable means for fi
enclosure to hallow walls.

pliance js<checked by the following test.

ecimen of the enclosure is mounted in a test wall in accordance with the manufactu

of a

2.1

Xing

rer's

inst

uctions. Where the manufacturer's instructions are not specific regarding the type of

wall,

a sh

€et of plywood (10 £ 1) mm thick Is used.

The enclosure is subjected to a force F of 100 N applied on the main axis of the enclosure
perpendicular to the mounting surface. Alternatively, the force can be applied by pushing
through a testing means which distributes evenly this force at the rear of the enclosure.

After this test, the specimens shall show no damage impairing their further use. and the
enclosure shall not have been displaced by more than 2 mm in comparison to the mounting
surface.
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Addition:

12.101 Enclosures for hollow walls shall have provisions for retention means for cables or
means to use a separate retention device or devices.

NOTE 101 In the following country, cables are retained using fixing means applied during installation by the
installer: UK.

Compliance is checked by inspection.

12.102 Enclosures shall have enough space to allow mounting and connection of the
accegssories (fully equipped) as declared by the manufacturer, in safe way.

Conypliance is checked by inspection and in case of doubt by manual test using _samplgs of
products as declared by the manufacturer and complying with the relevant standard, if any.

Any|generally available conductors having the largest nominal cross-sectional area as declared
by the manufacturer shall be used.

13 Resistance to ageing, protection against ingress of solid foreign objects and
against harmful ingress of water

Clayse 13 of IEC 60670-1:2024 is applicable with the following modification:

13.2 Protection against the ingress of solid foregign objects

Repfacement of the first paragraph:

Enclosures shall provide a degree of protéection of at least IP3X against the ingress of golid
fore|gn objects in accordance with their.declared IP code with the lid closed, if any.

In tHe case of an enclosure with adoor or a lid which can be opened without the use of a|tool
during normal use, a minimum degree of IP20 shall be maintained after opening the door of the
lid.

NOTE In the following countries in the case of an enclosure with a door or a lid which can be opened withoyt the
use df a tool during normal-use, a minimum degree of IP30 shall be maintained after opening the door or the lid: DE,
DK.

14 |nsulation_resistance and electric strength

Clayse 14 0of IEC 60670-1:2024 is applicable.

15 Mechanical strength
Clause 15 of IEC 60670-1:2024 is applicable.
Addition:

15.101 Additional requirements for enclosure exposed to direct sunlight

If enclosures are declared to be resistant to UV radiation, the UV test and the relevant
mechanical test shall be carried out in accordance with Annex CC.

This test applies only to boxes and enclosures classified according to 7.1.1, 7.1.3 and 7.1.4.
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16 Resistance to heat

Clause 16 of IEC 60670-1:2024 is applicable.

17 Creepage distances, clearances and distances through sealing compound
Replacement:

Creepage distances, clearances and distances through sealing compound shall not be less than
the yatueshowrmim Tapte 101

Table 101 — Creepage distances, clearances and distances through sealing compound

Working voltage? Creepage distance, clearance and Alternative impulse voltage
distance through sealing test (1,2/50 ps) according|to
compound IEC 60664-1 for clearancgs
\% mm kV (at 2 000 m)
130 1,5 2,5
> 130 and = 250 3,0 4
> 250 and = 400 4,0 5

a2 PDepending on the effective voltage between the considered parts.

NOTE The values of clearance and creepages are given based eprovervoltage category Ill.

Conypliance is checked by measurement between’the following parts:

Creépage distances and clearances:

- Ietween live parts of different polarity;
etween live parts and
¢ metal covers and encloSures without insulating lining;

¢ the surface on which-the enclosure is mounted.
Distgnces through sealifig compound:

— between live parts covered with sealing compound and the surface on which the enclogure
ils mounted:

For multi-wayterminal devices and terminals without fixing means but with protection, distapces
are measured between live parts and any opening which represents the closest point liable to
tough\any other part when the terminal is fitted with conductors having the largest crpss-
sectional area.

In cases where various terminals or connecting devices may be mounted in the enclosure, the
most unfavourable combinations shall be tested.

If the values for the clearance distances are smaller than those defined in Table 101, the
requirement shall be met by the impulse voltage withstand test in accordance with the values
in Table 101.
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18 Resistance of insulating material to abnormal heat and to fire

Clause 18 of IEC 60670-1:2024 is applicable with the following modifications:

Replacement of the bullet points by the following:

— By the test made at 960 °C

for parts of insulating material necessary to retain current-carrying parts in position

— By the test made at 850 °C

— By the test made at 650 °C

NOTE 1
the ehclosure, are not considered as part of the enclosures.

NOTE 2 Examples of parts protruding from the wall but that can be partially in the wall are doors, cover p
latchgs or similar.

19 Resistance to tracking

Clayse 19 of IEC 60670-1:2024\is applicable.

20 [Resistance to corrosion

Clayse 20 of IEC 60670-1:2024 is applicable.

21 Electromagnetic compatibility

Clayse 24 of IEC 60670-1:2024 is applicable.

for parts of insulating material, necessary to retain parts of the earthing circuit in pQs
(with the exception of parts of insulating material needed to retain the earth termin
position in an enclosure), and

for parts of insulating material of enclosures classified according to 7:2:2, with
exception of parts protruding from the wall and internal parts of the 'enClosure
separator) not necessary to retain current carrying parts in position.

for parts of insulating material not necessary to retain currentzcarrying parts in pos
(even though they are in contact with them), and

for parts of insulating material retaining earthing terminal in position;

for parts of insulating material of enclosures classified according to 7.2.2, protru
from the wall and internal parts of enclosure (e.g-)separator) not necessary to re
current carrying parts in position.

Accessories complying with other standards, e.g. conhecting devices incorporated but not integrate

tion
Al in

the
e.g.

tion

ding
tain

into

ates,

Addition:

101

Verification of the maximum capability to dissipate power (Pg,.)

Enclosures according to 7.101.1 shall fulfil the following requirements and tests.

These enclosures shall have the capability to dissipate the declared power (P4,) according to

8.11).

Compliance is checked by the following test.

The maximum capability to dissipate power is determined using heating resistors.
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for normal use.

The test simulates the power dissipated by devices when mounted and wired in the intended circuit as

The test is carried out on specimens equipped with the heating resistor fitted in the most

unfa

vourable position.

NOTE 102 For example, the different positions of a rail, etc.

The cross-sectional area of the conductors for the connection of the heating resistors shall be
1,5 mmZ? and the opening for this cable is sealed, if needed.

Oth

For
mou

For
pain

For
in a
spe

The

For
app

A d
rele

BT OPEITINgS for cables, if any, amd for devices, are cltosed as i nmormat use.

enclosures according to 7.2.1.1 and 7.2.2.1 the test is carried out with the{speci
nted as declared by the manufacturer.

bnclosures according to 7.2.3 the specimen is mounted on a minimum 19 mm thick plyw
ted black.

enclosures according to 7.2.1.2 and 7.2.1.3 the test is carried out with the specimen
concrete wall of thickness not less than 100 mm on each surface;, it is permitted to cas
timen in walls of different material, with equivalent thermal@©onductivity.

test in concrete represents the conventional mounting-condition.

declared mounting conditions other than in concrete the manufacturer shall declare
opriate Py, value in the documentation according to the declared mounting condition.

stance of at least 200 mm is provided-bétween each surface of the specimen and
ant edge of the test surface (Figure 107).

men

ood

cast
F the

the

the
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Dimensions in millimetres
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Figure 101 — Arrangement for the verification of the maximum capability
to dissipate power (Py4.) and for verification of temperature rise
of surface type enclosures
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A heating resistor (Figure 102) with uniformly distributed winding on an insulating support (such
as mica) is placed into the specimen under test.

Dimensions in millimetres

5

.

il

I\

The

For
the
in F

=235

225

3
\ 1\
I
|
L
|
|

gure 103.

Figure 102 — Heating resistor for the verification.of.the maximum capability

winding and the insulating support shall provide/a’uniform thermal flow.

to dissipate power (P4p)

enclosures intended to be fitted with rail-mounting accessories and electrical equipnient,
heating resistor is located at half the distance between the rail and the window, as sHown
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IEC

Key

1 dpor, lid or cover

=

gil for rail mounting accessories*and electrical devices

rgsistor

A W N

rgar surface of the enclosure

]
+

-5 mm

Figure 103 — Position of the resistor for enclosures designed or
intended to be fitted with rail mounting modular accessories
and electrical equipment

If therelis more than one row of rail mounting accessories and electrical equipment, the tejst is
carried out by equalising the power 10SS on all Tows using equal heating resistors on each row.

The heating resistor(s) length is (are) equal to the length of the window(s) with a tolerance of
0 mm to 10 mm. The window or windows are closed with their own blank covers provided by
the manufacturer.

For enclosures other than those intended to be fitted with modular devices, the heating resistor
is located at half the distance between the door or lid and the inner bottom surface of the
specimen (or the mounting surface for the device intended by the manufacturer) as shown in
Figure 104. The distance of the heating resistor(s) ends from the lateral and from the upper and
lower edges of the mounting surface shall be equal to (50 + 5) mm.
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If the dimensions of the specimen allow the mounting of several devices in different positions,
the test is carried out by equalising the power loss using equal heating resistors mounted as
shown in Figure 104 and Figure 105, and the distance between the heating resistors being
(90 £ 5) mm, the distance of the heating resistor(s) from the upper and lower edge of the
mounting surface of the specimen being not be less than 50 mm as shown in Figure 105.

IEC

Key

1 door, Tid or cover
resistor
resistors, if more than one

mounting plate

a A W DN

rear surface of the enclosure

+/- 5 mm

Figure 104 — Position of the resistor(s) for enclosures other than those designed
or intended to be fitted with rail mounting accessories and electrical equipment
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Dimensions in millimetres

Tolerance £ 5 mm

1
I 5
o
Yo
A\l
Y
50 41 50
A
&
Y
50 3| s0
A
o
(o)
\
50 41 s
4
o
Yo
A\l
Y

IEC

Key
1 epclosure
nmounting surface

rgsistor

A W N

r¢sistors, ifimore than one row

Figure 105 — Position of the resistor(s) for enclosures other than those designed
or'intended to be fitted with rail mounting accessories and electrical equipment
and allowing the mounting of several accessories and electrical equipment
in different positions

The temperature rise of the accessible parts of the enclosure or of parts that can become
accessible during normal use, including the blank covers, if any, is measured. This test shall
be performed with the door or lid, if any, closed.

The current passing through the heating resistor is such that the temperature at the hottest
point of the heating resistor(s) is not greater than 200 °C, and the temperature rise measured
in a steady state condition (variation less than 1 K/h) on the hottest accessible part shall not be
greater than 30 K. The power dissipated by the heating resistor(s) is then measured.
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The value rounded to the next lower integer number shall not be less than the declared value
of the maximum capability of the dissipated power (P4,).

After the test, the enclosure shall show no damage or deformation which would impair its further
use.

102 Verification of temperature rise

Enclosures according to 7.101.2 shall fulfil the following requirements and tests.

Thege enclosures shall have an acceptable temperature rise when equipped with the\most
onerous configuration of electrical equipment declared by the manufacturer.

Conjpliance is checked by the following tests.
Thel|temperature rise test is performed with an enclosure arranged as follows.

The|enclosure shall be equipped and mounted as in normal use, including electrical devices,
lids,|covers, doors, connections, terminals, etc., according to the manufacturer's instructiops.

The|thermometers or thermocouples for the measure of the ifiternal and ambient temperatpres
shall be installed at appropriate locations and protected against air currents and heat radiafion.

For|enclosures according to 7.2.1.1 and 7.2.2.1 the)test is carried out with the specimen
mounted as indicated in the manufacturer's instructions.

For enclosures according to 7.2.3 the specimen is mounted on a minimum 19 mm thick plywood
painted black.

For enclosures according to 7.2.1.2 and' 7.2.1.3 the test is carried out with the specimen [cast
in alconcrete wall of thickness not less than 100 mm on each surface; it is permitted to casf the
spe¢imen in walls of different material, with equivalent thermal conductivity.

Theltest in concrete represents the conventional mounting condition.

For |declared mounting:conditions other than in concrete the manufacturer shall declale a
correction factor in(the documentation according to the declared mounting condition.

A distance ofxat least 200 mm is provided between each surface of the specimen and| the
releyant edge’of the test surface (Figure 101).

The|test’shall be carried out for a time sufficient for the temperature rise to reach a congtant
value_In practice, this condition is reached when the variation does nol exceed 1 K/h.

The specimen is loaded with its rated current (I,). This current shall be distributed amongst the

smallest possible number of outgoing circuits, with a minimum of two, so that each of these
circuits is loaded with its rated current multiplied by the rated diversity factor, as stated in
Table 102. In the case where the exact total load cannot be obtained by a number of devices
loaded to this current, only the last loaded circuit shall be loaded to a lower value to give the
correct total.

When only one incoming device is possible, the specimen is loaded at I, with one device. The
device rating is selected taking into consideration the diversity factor as given in Table 102 and

the value adjusted to the closest higher rating.

NOTE As an example, a 50 A enclosure would be tested with a 63 A device.
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Table 102 — Diversity factor

Number of main circuits

Diversity factor

K

1,2and 3 0,8
4 and 5 0,7
6to9 0,6

10 and more 0,5

After the test, the enclosure shall show no damage which would impair its further use.

Thel|temperature rise measured on the terminals for external conductors of the outgoing dey
shall not exceed the values defined in the relevant standard in a steady-state cond|

(varfation less than 1 K/h).

The|temperature of the accessible surfaces of the enclosure shall not.exceed the value

giveln in Table 103.

Table 103 — Temperatures of accessible_surfaces

Accessible external enclosures and covers:

Temperature rise

K

metal surfaces

30

insulating surfaces

40

ices
ition

5 as
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Annex AA
(normative)

Instructions to be given by the manufacturer of the GP enclosure

to the installer on how to integrate accessories,
and providing an example of calculation

1 Selection of the GP enclosure

-

configurations of suitable equipment on site by choosing from a large variety of compoen

such

Wh#
char

The

e field of household and similar applications, an installer takes into consideration diffdrent

as protective devices, switches, transformers, etc., available on the market.

n selecting components for incorporation in these enclosures the component power
acteristics should be used as illustrated in this Annex AA.

following equivalence shall be verified by the installer to select the-correct GP enclo

nts

loss

sure

in which to integrate protective devices and other power dissipating electrical equipment to

makle an equipped GP enclosure and make sure that the temperature rise measured on
hottest accessible part of the equipped GP enclosure shall notbe greater than 30 K:
Ptot s Pde
whefe
P4e| is the maximum capability of the enclosute'to dissipate power, in watts, declared by
manufacturer in normal use;
Piot| is the total power loss of the electrical accessories and protecting devices tg
incorporated into the GP enclosurte and their connections calculated as follows:
Ptotzpdp+0’2Pdp+Pau+Pel+0’2PeI
whefe
Pdp is the power loss of the protective devices;
0,2 Py, is the increase of Py, to consider power lost by connections, socket-outlets, rel
time delay switches, small appliances;
Pau is the power loss of electrical accessories, other than the previous ones (for exar
transformers, socket-outlets, signal lamps, etc.);
P is the power loss of electronic accessories, in watts, taking into account the utilizg

the

the

be

ays,

hple

tion

factor (K,) for multi-way devices;

0,2 P, is the increase of P, to consider power lost by connections of the power circu

electronic devices;

it of
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Pap is calculated as follows:

Pip =D Pox Py x K&+ py x Py xK?

where

Pe is the number of poles of the devices of the incoming circuits;

P, is the dissipated power for each pole of the device of the incoming circuits;
#“Ks—=6:85;

P, is the number of poles of the devices inside the enclosure except those.of the

incoming circuits;

P, s the dissipated power for each pole of the devices inside the enclosure except
those of the incoming circuits;

K is the value (< 1) depending on the contemporary use of thelconnected loads.

Compliance is checked by calculation.

NOTE An example is given in Clause AA.5.
AAJ2 Diversity factor

In the absence of information concerning the actualkeurrents, the conventional values of K as
spegified in Table AA.1 may be used.

Table AA.1 (Diversity factor

Number of main circuits Diversity factor
K
2 and 3 0,8
4 and 5 0,7
6.t0 9 0,6
10 and more 0,5

AA[3 Markings

Thelfollewing markings shall be given on the equipped GP enclosure:

° Namae or idantification of tha inctallar
NG e—-or—aertt GO ot e1Stattets

o Type reference or other means used by the installer to identify the equipped GP enclosure,
» Rated current (/,,4) in amperes,

o Rated voltage in volts,

e Symbol for nature of supply,

e Degree of protection of the equipped GP enclosure,

e Symbol for class Il protection, if applicable,

e Letter N for terminals intended exclusively for the neutral conductor,
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r bl

024

e Symbol @ according to IEC 60417-5019 (2006-08) for earthing terminals for the
connection of the protective conductor.

These markings shall be placed on a label, that may be placed also behind the lids or doors

and

The

shall be durable and easily legible.

se markings shall not be placed on screws, or any other easily removable parts.

NOTE Easily removable parts are those parts which can be removed during the normal installation of the equipped

GP ehclosure.

The
the

pquipped GP enclosure:

installer shall provide the following information on the documentation which acegompapies

— declaration of conformity that the equipped GP enclosure is made according.tfo the relepant

flequirements,

phase having a Inq <32 A).

information concerning the calculation made (not required for equipped GP enclosure sihgle

AAHM4 Test and verification to be carried out by the installer
AA.41.1 General
Elegtrical accessories (protective devices, switche€s, time-delay switches, transfornjers,
ternfinals, etc.) shall comply with their relevant standards, if any.
For Electrical accessories not covered by a standard, refer to their manufacturer's instrugtion
shegts.
Tes{s and verification shall be performed on the equipped GP enclosure (including lids, coyers,
doors, protective devices and similar‘power consuming devices, etc.), wired and mountefl as
for ormal use, as indicated in Table AA.2.
Table AA.2 — Tests and verifications
Clduse Characteristics Tests and verifications
Inspection of the marking and of the compliance of the equippgd

|dentificgtioa GP enclosure with the wiring diagrams, etc.

AAR.2 Protéction by class Il Verification of the protection by class Il protection requirements
AAR.3 Eifrfcelj:ittweness of the protective Verification and test of the effectiveness of the protective circyit

Wiring, mechanical operation Verification of the correct wiring, mechanical operation and, if
AATZ and, ffmecessary, etectricat : -

. necessary, electrical operation tests

operation

Resistance to ageing, protection

against ingress of foreign solid Verification of protection against ingress of foreign solid objects
AA.4.5 : ) ] :

objects and against harmful and against harmful ingress of water

ingress of water
AA.4.6 Insulation resistance Test of the insulation resistance

Temperature rise limits Covered by calculation according to this Annex AA
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AA.4.2 Protection by class Il

For protection, by total insulation, against indirect contact, the following requirements shall be
met.

a)

The live parts of accessories shall be covered with insulating material.

b) The GP enclosure shall be made of an insulating material which is capable of withstanding
the mechanical, electrical and thermal stresses to which it is liable to be subjected under

c)

d)

normal use and it shall be resistant to ageing.

his means that metal parts, such as an actuating member which for constructional reag
ust be brought through the GP enclosure, shall be insulated on the inside or the loufside

of the GP enclosure from the live parts for the maximum rated insulation voltage an
applicable, the maximum rated impulse withstand voltage of all circuits in the equipped
enclosure.

[f an actuating member is made of metal (whether covered by insulating'material or no
shall be provided with insulation rated for the maximum rated insulation voltage an|
applicable, the maximum impulse withstand voltage of all cireuits in the equipped
enclosure.

[f an actuating member is principally made of insulating material, any of its metal parts w

ay become accessible in the event of insulation failure€\shall also be insulated from
parts for the maximum rated insulation voltage and,Xif applicable, the maximum r
impulse withstand voltage of all circuits in the equipped GP enclosure.

he equipped GP enclosure shall cover live paris of the installed equipment with insulg
aterial and parts belonging to a protective gircuit in such a manner that they canng
fouched.

If a protective conductor, which is extended to electrical equipment connected to the
gside of the equipped GP enclosure, is\to be passed through an equipped GP enclo

hose exposed conductive parts are-insulated, the necessary terminals for connecting
¢xternal protective conductors shallbe provided and identified by suitable marking. In
fhe equipped GP enclosure, thesprotective conductor and its terminal shall be insulated
fhe live parts and the expaosed conductive parts in the same way as the live parts
insulated.

Fxposed conductive parts within the equipped GP enclosure shall not be connected tg
protective circuit, i.efthey shall not be included in a protective measure involving the us
a protective circuityThis applies also to built-in apparatus, even if they have a conneg
ferminal for a pfotective conductor;

If doors or covers of the equipped GP enclosure can be opened without the use of a kg

ons

d, if
GP

), it
d, if
GP

hich
live
hted

tion
t be

oad
sure
the
side
rom
are

the
e of
ting

y or

fool, an obstacle of insulating material shall be provided which will afford protection against

nintentional contact not only with the accessible live parts, but also with the expc

sed

¢ondUctive parts which are only accessible after the cover has been opened; this obstacle,

awever, shall not be removable except with the use of a tool,

Compliance is checked by inspection.

AA.4.3 Provisions for earthing

The electrical continuity of the protective circuit, if any, is verified for each equipped GP
enclosure (including lids, covers, doors, protective devices and similar power consuming
devices, etc.), wired and mounted as for normal use.

Except for equipped GP enclosure protected by class Il, all exposed conductive parts shall be
connected to the earthing circuit.

An exposed conductive part cannot be used as bonding between two connections.


https://iecnorm.com/api/?name=8a3d63361688fa09c5bf1354fd38dd5e

- 30 - IEC 60670-24:2024 © |EC 2024

Compliance is checked by inspection and, if necessary, by a continuity test of the protective
circuit.

A measurement shall be carried out to verify that the resistance between the terminal of the
incoming protective conductor and the exposed conductive parts shall be less than 0,05 Q with
a current of 10 AAC or 10 A DC.

AA.

4.4 Inspection of the wiring and the mechanical and electric operation

The correct positioning of cables, effectiveness of connecting means and the correct mounting

of the Inrn’rpr‘fi\/p devices and other electrical accessaries shall he verified

Theleffectiveness of the mechanical actuating elements, interlock, etc., if any, shall bg checked.

Depgending on the complexity of the equipped GP enclosure (including lids,~covers, dd
protective devices and similar power consuming devices, etc.), wired and mounted as for no
use| it may be necessary to carry out an electrical functioning test.

Conypliance is checked by inspection and manual test(s).

AA.

Thel|lP degree of the equipped GP enclosure shall be verifiedtaccording to IEC 60529.

Theltest is not carried out if:

AA.

Thig| verification is not mandatory fon a single-phase equipped GP enclosure having Inq <3

The|verification is made with-atest apparatus at a test voltage at least 500 V. The measurer
is made between each live ‘conductor and accessible conductive part and between each
conductor.

The| test is considered satisfactory if the measured insulating resistance is higher
1 090 Q/V with-Feference to the rated voltage to earth of each circuit.

NOTE Duringsthe verification, electronic accessories installed in the equipped GP enclosure can be disconn
to avpid their'damaging.

AA.

1.5 Degree of protection

the GP enclosure has not been modified by the.installer in such a way to impair its de
of protection against electric shocks declared-by the manufacturer;

the GP enclosure has been installed aceording to the manufacturer's instructions.

1.6 Insulating

ors,
rmal

Jree

2 A.

nent
live

han

bcted

b2 Totali inaload

The total incoming load current shall not exceed 125 A.
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AA.5 Example of calculation without electronic devices

AA.5.1 General

The calculation is based on the following steps.

AA.5.2 Diagram of the equipped GP enclosure

00
e P ePoe—y
(0]
-
01 ioz ios 04
= I,y1 =20 A-2Poles I,up =20 A-2Poles I,,3=10A-2Roles
% Pd1 =2,8W’< Pole Pd2=2,8Wx Pole Pd3=2,OW>< Pole
-
Inus =2A-2Poles
Pgs=1,1W/Pole |:
05 06 07
X 98
(9\]
@l Inus=10A-2 Poles Iue = 10(A - 2 Poles I,,7=10A-2Poles
3[|  Pgs=2.0W x Pole Pge3 2,0 W x Pole Py7 =20 W x Pole 63 VA 230/24 V
Pd8 =5,0W
Figure AA.1 — Diagram of the equipped GP enclosure
AA.5.3 (Calculation of the power loss within the equipped GP enclosure
Thelcalculation of the power loss is shown in Table AA 3 and Tabhle AA 4

IEC

Table AA.3 is an example calculation of the power loss of the protective devices according to

Figure AA.1.

Table AA.4 is an example calculation of the power loss of other electrical accessories according

to Figure AA.1.

Determination of the utilisation factor (K,) and of the diversity factor (K)
— Level 0 incoming circuit: K, = 0,85

— Level 1 circuits: K= I/ (Ing1 + lnuz * Ihys * Inus) = 34 /52 =0,653
— Level 2 circuits: K= 1,5, x 0,653/ (1,45 + Ihue * lhu7) = 13 /30 =10,433
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Table AA.3 — Calculation of Py,

Number of | Power loss | Number of | Power loss per Utilisation factor Power loss
the circuit per pole poles protective and (K,) for incoming of each
control device circuits device
Py Diversity factor (K)
for outgoing
circuits
w w w
a b c d

Incoming 00 4,50 2 9,00 0,85 6,50
circyits
Outgoing 01 2,80 2 5,60 0,653 2,39
circlits

02 2,80 2 5,60 0,653 2,39

03 2,00 2 4,00 0,653 1,71

04 1,10 2 2,20 0,658 0,94

05 2,00 2 4,00 0,433 0,75

06 2,00 2 4,00 0,433 0,75

07 2,00 2 4,00 0,433 0,75

Pdp - 16,17
2 Data indicated by the manufacturer of the device.
b \ith reference to the thermal effects, only 3 poles are consideréd in the case of 4-pole switches.
¢ Power loss per pole multiplied by the number of poles.
4 ncoming circuits: K2 x P
Dutgoing circuits: K2 x P,

K, and K are squared as the power is proportional to the square of the current.

Pyp [ 16,17 W
Table AA.4 - Calculation of P,

Number | Description)of the electrical accessory with a Power loss per Number of Power
off the significant power loss in normal use accessory accessories logs
circuit

w W
D8 Safety transformer 5 1 5
P, 5

AA.5.4 Total power loss of the equipped GP enclosure

Piot = Pdp +0,2 Pdp + Py, =16,17 +3,23 +5=244 W

where

Pdp is the power loss of the protective devices;

P,, is the sum of the power losses of other electrical accessories.
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AA.5.5 Conclusions

An enclosure, complying with this document, with a maximum capability to dissipate power
(Pg4e), declared by the manufacturer of at least 25 W has been chosen for the construction of
the equipped GP enclosure.

The temperature rise limits of the equipped GP enclosure are deemed to be satisfactory since

Pyt = 24,4 W < Py, =25 W

AA|6 Example calculation to take into account the power loss of electronic
devices

AA.6.1 General

The|calculation is based on the following steps (AA.6.2 to AA.6.5).
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AA.6.2 Diagram of the equipped GP enclosure

IEC 60670-24:2024 © |EC 2024

00
o
[} I, =32 A-2Poles
® Pgp=0,8 W x Pole
—
Ul UZ
X X
= Iy =25A-2Poles Iy =25A-2Poles
Y| Py =288WxPole Py = 2,88 W x Pole
a
103 io4 io5
hus|F 10 A-2Poles\ I,,4=16A-2Poles\ 1I,,5=16A-2Poles
Pd3=2,0Wx Pole Pd4=2,2Wx Pole Pd5=2,2W>< Pole
N
q
d
‘ ioe 107 >A\(os 09 1
I,5=10A-2Poles I,,7=16 A-2Poles \ \\[;,g= 16 A -2 Poles
Pd3=2,OW>< Pole Pd7=2,2W>< Pole Pd8=2,2W>< Pole
Inug =2 A -2 Poles [[[Znu11 =2 A - 2 Poles
Pgg = 3,0 W x Pole ||| Pa11 = 3,0 W x Pole
_N_ 10 2
4 40 VA -230/24 V
Y
%I Pd8=5'OW Pd12=8,0W [| 1
] 13 14 15
g
3 Pg13=2,0 W [N\UN|  Pyi4=10,0W [NOUT|  pys=8,0W [ANOUT
L 8 8 v4
IEC

Figure AA.2 — Diagram of the equipped GP enclosure
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AA.6.3 Calculation of the power loss within the equipped GP enclosure

The calculation of the power loss is shown in Table AA.5, Table AA.6 and Table AA.7.

Table AA.5 is an example calculation of the power loss of the protective devices and control
devices according to Figure AA.2.

Table AA.6 is an example calculation of the power loss of other electrical accessories according
to Figure AA.2.

Table—ﬁﬁ—mmmb—wbdﬂm—cﬁthwbwﬁbmmmdm. f f f i f
Figure AA.2.

Detéermination of the utilisation factor (K;) and of the diversity factor (K)

— level 0 incoming circuit — Ky = 0,85
— Level 1 circuits — K= lpq / (Iny1 * 1nyo) = 27/50 = 0,54
- level 2 circuit 1 —K=1,,7%0,54/(l,,3+ l,ys * lnus) = 13,5/ 420,321

— level 2circuit 2 - K =1,,, % 0,54/ (I,,6 * lhu7

Table AA.5 — Calculation of Py,

+lhug * lhug * 15d11) = 13,6746 = 0,293

g to

Number of Power Number of | Power-oss per Utilisation factor Power Igss
the circuit loss per poles protective and (K,) for incoming of each
pole control device circuits devicé
Py Diversity factor
(K) for outgoing
circuits
w w w

Incgming 00 0,8 2 1,6 0,85 1,16
circpits

Outpoing 01 2,88 2 5,76 0,54 1,68
circpits

02 2,88 2 5,76 0,54 1,68

03 2,00 2 4,00 0,321 0,41

04 2,2 2 4,4 0,321 0,45

05 2,2 2 4,4 0,321 0,45

06 2,00 2 4,00 0,293 0,34

07 2,2 2 4,4 0,293 0,38

08 2,2 2 4,4 0,293 0,38

09 3 2 6 0,293 0,52

11 3 2 6 0,293 0,52

Pdp = 7,97

Pgp = 7,97 W
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Table AA.6 — Calculation of P,

Number Description of the electrical accessory with Power loss per Number of Power
of the a significant power loss in normal use accessory accessories loss
circuit

w w
10 Safety transformer 5 1 5
P., 5
Py E5W

Table AA.7 — Calculation of P,

Number of Number of Power loss per Utilisation factor (K} Power losg of
the circuit ways electronic device for incoming circuits each devige
Pel Diversity factor
(K) for oatgoing
circuits
w w
Power supply 12 - 8 0,85 5,78
Eleg¢tronic 13 8 2 0,6 0,72
devjces
14 8 10 0,6 3,6
15 4 8 0,7 3,92
Pdp = 14,02
P, [E 14,02 W

AA.6.4 Total power loss of thecequipped GP enclosure

Pt0t=Pdp+0’2Pdp+PaU+PEL+0’2PEL=7’97+1’59+5+14’02+2’80=31’38w

whefe

Pdp is the power loss’of the protective devices;

P,,| is the sumiefthe power losses of other electrical accessories;
P, | is the power loss of the electronic devices.

AA.6.5, Conclusions

An enclosure, complying with this document, with a maximum capability to dissipate power
(Pg4e), declared by the manufacturer of at least 41 W has been chosen for the construction of
the equipped GP enclosure.

The temperature rise limits of the equipped GP enclosure are deemed to be satisfactory since

Pt = 31,38 W< Py, = 41 W
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Annex BB
(normative)

Instructions to be given by the manufacturer of the PD enclosure
to the installer on how to integrate accessories

BB.1 General

This Annex BB contains information to be given by the manufacturer to the installer in order

that

— go that the temperature rise of the completed enclosure minimizes hazards for
eénvironment, and

— q
4

BB.

The
the

sum| of all incoming sources (e.g. photovoltaic sources).

The|manufacturer shall inform the installer about the mdin characteristics of the devices wj

can

etc.].

BB.

Thel|devices integrated in the enclosureby the installer shall comply with their product stan
(e.g| MCB shall comply with IEC 60898-1, RCCB shall comply with IEC 61008-2-1 and R

sha

The|manufacturer shall provide information in its documentation to define the maximum nun
of modules per row at a«iven width of one module.

BB

The|manufacturer shall provide all the necessary dimensions in order to integrate devicsg

the

Thi

2 Rated current and main characteristics

maximum incoming current shall be equal to or lower than.the maximum rated curre
enclosure as declared by the manufacturer. The incoming'cirrent to be considered is

be integrated (e.g. product range name, maximum rated current, power dissipated per

3 Devices to be integrated by thefinstaller

Il comply with IEC 61009-2-1), if any.

4 Dimensions

bnclosure so as to ensure the safe operation of the equipment.

o that a proper combination of electrical equipment for normal operation’is’guaranteed.

the installer can install the enclosure for pre-determined equipment (PD encledure)
accgrding to 7.101.2:

the

nt of
the

hich
ole,

Hard
CBO

hber

s in

information shall he prn\/idpd

by reference to a standard, if any, or

by providing the following details:

o external dimensions of the enclosure (length, width, depth) for correct mounting;

o distances between parallel routed mounting rails;

e distance between mounting rails for related built-in devices and the protective cove
e installation depths for built-in devices in conjunction with mounted lids or doors;

e dimensions at the top and at the bottom of the enclosure for incoming and outg
cable(s).

r

oing
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BB.5 Connections

The minimum number and type of terminal to be installed shall be as follows:

The|manufacturer shall provide information about the number of €ach type of terminal (e.g.
N aphd PE) installed and the reference to the relevant standard’/for terminal (e.g. IEC 60
IEC[60998).

BB.

The|manufacturer shall provide information to the)installer so that devices can be mounted
wired in such a way to provide protection against electric shocks.

Act

Dev|ces mounted in the enclosure.Shall have a minimum IP degree of IP2X.

BB.

The

BB.

The|manufacturer shall provide the following information to the installer:

1 PE terminal able to connect simultaneously:

e 1 conductor with cross-section equal to 16 mm?2, and
e 1 conductor with cross-section equal to 6 mmZ2, and

e 1 conductor with cross-section equal to 4 mmZ2, and

e 2 conductors with cross-section equal to 2.5 mm?2

1 N terminal for incoming connections, if required, able to connect at minimum:
¢ 1 rigid conductor with cross-section equal to 16 mm?Z2, or
¢ 1 flexible conductor with cross-section equal to 10 mm?2.
1 L terminal for incoming connections, if required, able to connect at minimum:
¢ 1 rigid conductor with cross-section equal to 16 mm?2, or

¢ 1 flexible conductor with cross-section equal to 10 mm?2.

6 Protection against electric shock

iye parts shall remain inaccessible when devices are installed and wired.

7 IP degree and IK code

8 Wiring

I—a
D99,

and

declared IP degree;-and the declared IK code if any, shall be provided by the manufactdirer.

the.internal wiring shall be such that minimum creepage distances between live parts

and

metallic accessible or non-accessible parts are not lower than 3 mm, and
cross-sectional area of conductors shall be chosen according to the installation rules.
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Annex CC
(normative)

Additional requirements for enclosures exposed to direct sunlight

Enclosures declared to be resistant to UV radiation shall comply with the following tests.

The tests shall be made on six test specimens of standard size according to ISO 178:2019 and

on six test specimens of standard size according to ISO 179-1 exposed for 500 h to Xenon-arc,
Methad A (‘yr‘lp 1 in accaordance with ISQ 4892-2 The specimens shall be mounted in the UV

apparatus in an appropriate manner,

q

Con

Chafpy impact (according to ISO 179-1) of synthetic materials have 70 %'minimum retenti

For the test carried out in accordance with ISO 178, the surface of-the specimens expos¢q
UV $hall be turned face down and the pressure is applied to the non-exposed surface.

For the test carried out in accordance with ISO 179-1 no noteh’shall be cut into the specin
the impact shall be applied to the exposed surface. For materials whose impact benging
ore

and

strehgth cannot be determined prior to exposure because no rupture has occurred, not n

tharn

The
with

The
mat
this

$o that the samples do not touch each other.

uitable for both the product to be tested and the test equipment and

pliance is checked by verification that the flexural strength (according f6 ISO 178)

three of the exposed test specimens shall be allewed to break.

but additional magnification.

e tests are not required to be carried out if the manufacturer can provide data from
brial supplier to demonstrate that\materials of the same thickness or thinner comply
requirement.

and

dto

ens

specimens shall not show cracks or detérioration visible to normal or corrected vision

the
with
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Annex DD
(normative)

Additional requirements for enclosures to accommodate multimedia
and communication equipment

1 Overview

This Annex DD specifies requirements for enclosures with separate area to accommodate

mulfimedia and communication equipment. Multimedia and communication equipment typi
inclyde:

— RJ45 sockets
— ¢oaxial (e.g. F-type) sockets

— optical network termination

— local Access Network (LAN) switches

— Digital Video Broadcasting (DVB) switches

The
oru

This]
whid

DD.
For

info
orb

DD.

Add

d) ensure thaf*accessible conductive parts (e.g. mounting plates or frames) are insulated

- T:hernet routers
internet provider equipment

objective of this Annex DD is to ensure safety of the(user when integrating, configurg
5ing multimedia and communication equipment.

Annex DD does not specify requirements for the multimedia and communication equipr
h shall comply with their product standard.

2 Instructions

enclosures intended to accommodate multimedia and communication equipment,
e marked on the enclosuretitself.

3 Protection against electric shock

a new item_d)\in Clause 10 as follows:

ilrames to the functional earth is allowed.

ve parts by double or reinforced insulation. The connection of these mounting platg

Cally

ting

nent

the

mation provided in the manufacturer's instructions is recommended to be on the packaging

rom
S or

DD.

4 Construction of separate area to accommodate multimedia equipment

Enclosures shall provide a separated area to accommodate the multimedia and communication

equi

pment and their accessible cable and connection.

Metallic fixing means (e.g. fixing plate) of class Il enclosures shall not be connected to the
protective earthing. However, these means may be connected to the functional earth.

NOTE Connection of fixing means to functional earth is not a protective measure. It will not lead to a change of the
equipment protection class.

Between the dedicated area for multimedia and communication equipment and the area used
for protection devices, a minimum degree of IP2XC shall be required to protect against electrical
shock.
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The dedicated area to accommodate the multimedia equipment shall contain at least one
socket-outlet to provide power supply to the installed equipment.

Accessible flexible cables to supply a socket-outlet shall comply with their relevant standards
(e.g. IEC 60227-5, IEC 60245-4, IEC 60245-3, IEC 62821-3, or IEC 63010-1). Rigid cables
shall comply with their relevant standards (e.g. IEC 60227-4).

Compliance is checked by inspection.

DD.5_FEixing of multimedia equipment

Add|the following at the end of Clause 12:

The|area to accommodate multimedia equipment shall provide suitable means, for fixingl the
muli§imedia equipment. Their fixation shall not rely on the cables or connectors.

Whgn connectors are accessible, it is recommended that the insertion and extraction of cables,
conmectors or plugs be straightforward and without obstacle, and. '‘that this insertion |and
extraction does not affect the equipment's fixing and stability.

Conjpliance is checked by inspection.

DD.6 Verification of temperature rise
Addjtion to Clause 102:

For pnclosures with an area for the accommoedation of multimedia equipment, the contribytion
of this multimedia equipment in terms of temperature rise is less onerous compared to the spme
areq used for the integration of protection devices. Therefore, this area can be neglected for
the purposes of the temperature rise;and no further tests are required.
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Annex EE
(normative)

Additional requirements for enclosures for use
with connected devices or equipment

.1 General

With the emergence of loT, switchboards are concerned by new types of connected devices

that|must be used together with protection type devices.
Thege combinations of devices in switchboards are used, for example, for the purposetef engrgy
management and monitoring, energy efficiency, remote or centralized management'and corftrol,
diaghnhostic, and maintenance of equipment.
EE.R Application
Thig Annex EE provides requirements for the integration of connected devices or equipmept in
an gnclosure, in order to ensure the safety and proper functioning of the equipped enclosure
whep installed in an enclosure according to this document.
This| Annex EE covers enclosures for use with connected devices or equipment classjfied
according to 7.102.1 or 7.102.2 of this Annex EE.
EE.B General requirements
Thig Annex EE does not replace the gengral requirements of this document and its Annex AA
and]Annex BB.
The|safety and the best operation-of a switchboard equipped with connected equipment or
devices depends on:
- inclosure choice and.classical devices dedicated to distribution and protection (general
equirements),
— g¢onnected equipment or device and cable selection,
— assembly and\cabling in accordance with rules,
— 1tlespect ofiinstructions provided by the enclosure manufacturer and equipment or device
anufacturer,
— erification of the proper functioning of connected equipment or devices through the defsign
by‘manufacturer for PD enclosure), the assembly and installation on site by installer.
EE.4 Additional classification
7.102 Enclosure for use with 7.102.1 Enclosure for use with connected devices or equipment GP

connected devices or equipment

7.102.2 Enclosure for use with connected devices or equipment PD

EE

.5 Instructions

Manufacturers of connected enclosures classified according to 7.102.1 (GP) or 7.102.2 (PD)
shall provide instructions for the proper incorporation of connected equipment or devices in
addition to those required in Annex AA or Annex BB.
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EE.6 Marking

When an enclosure classified according to 7.102.1 or 7.102.2 of this Annex EE does not require
any adaptation or transformation to receive connected equipment or functions, no additional
marking is required.

When an enclosure classified according to 7.102.1 or 7.102.2 of this Annex EE includes or
contains dedicated features or is especially designed to prepare and facilitate accommodation
of connected equipment or device, additional information can be provided in the technical
documentation, instruction sheet, on the packaging or be marked on the enclosure.

EE.Ff Construction requirements

EE.T.1 Selection and installation of connected equipment or devices

Conpected equipment or devices incorporated in enclosures classified accarding to 7.102]1 or
7.102.2 of this Annex EE shall be compliant with their applicable product standard.
The|arrangement of connected equipment in an enclosure shal~bBe carefully organizefd to
minimize any potential interference with other devices. The'cenclosure manufacturdr is
responsible for providing guidelines to prevent such issues.

If the placement of connected equipment or devices noticeably affects their performance| the
enclosure manufacturer shall provide instructions to help optimize their operation.

EE.T.2 Equipotential functional earthing connection

Whgn an enclosure is equipped with a functional earthing terminal, all functional earthing
circlits of the connected switchboard shallxbe connected to it.

This| functional earthing terminal shall be connected to the functional earthing bonfing
according to IEC 60364-5-54:2011/AMD1:2021, Clause 545.

EE.7.3 Cable selection and.arrangement

Cables used for data transmission (e.g. Ethernet) shall be determined in accordance |with
ISOJIEC 11801-1 category 5 at least. Their features depend on performance targeted foi the
finall network, the manufacturer instructions and the immunity requirement of the connefted
equipment or device:

In dpmestic environments, several types of data cables can be used depending on performgnce
targgts.
Examples—of-cables—are—unshieldedtwisted-paireable—{UTP)foitedtwisted-paireable(FTP),
shielded twisted pair cable (STP), shielded and foiled twisted pair (F/STP).

Cables used for other applications shall conform to their respective standard (e.g. coaxial
cables).

The quality of this protection depends on the effectiveness of the screen or shield. Functional
earthing shall be established at one extremity of the metal screen or shield to enhance
protection against low-frequency electric fields. For an improved protection, functional earthing
shall be established at both extremities of the metal screen or shield for high frequency.

For electrical safety protection, any wiring system dedicated to data transmission shall be
separated from the live parts of other circuits according to IEC 60364-4-41:2005, Clause 414 .4.
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A suitable distance between data wiring and power wiring shall be ensured to prevent
electromagnetic pollution. Guidelines are given in ISO/IEC 14763-2.

Wiring paths should be optimized and be as short as possible, with the minimum radius
respected.

EE.7.4 Interfaces

Enclosures equipped with or prepared for dedicated pre-connection interfaces between internal

connected equipment or devices and external wired or wireless data network should comply
with the following:

— Wwhen an interface containing metal parts (e.g. screen foil or shielding, antenna ground, gtc.)
¢rosses through the enclosure, insulation provisions shall comply with 10%) ' of |this
document.

— Wwhen an interface is intended to supply external equipment with ELV, the-access to[this
interface shall comply with IP2XC.

EE.B Verification

EE.8.1 General

The|verifications listed in this Annex EE address functionalk'aspects. They help installefs to
pregdare and set up a connected enclosure that meets the performance requirements wittin a
hougehold environment.

EE.8.2 Functional verification of the system

The|manufacturer of an enclosure classified according to 7.102.2 (PD) who delivers an empty
enclposure intended to be equipped with;\Connected equipment or devices according to
pre-gdetermined compositions and configurations shall carry out relevant verifications to engure
the safety and functionality and providedhe list of verifications to be carried out by the instgller.

The|verifications such as those listed below are carried out by the installer on the installgtion
site [for an enclosure classified{according to 7.102.1 (GP) or 7.102.2 (PD):

— ¢onnected equipment or devices are correctly supplied and can operate (gateway, rotter,
vireless network receiver, active switch, etc.),

— quality and reliability of wired connection or wireless,
— ¢onnectivitysbetween the devices is operational,

- eans intended to ensure visualization and monitoring are operational, if any,

emotercommand or actions are operational, if any,

emote settings of devices or parameters depending on technologies are operational, if pny,

— measurement devices are operational, if any.

EE.8.3 Verification of maximum capability to dissipate power (Py,)

Connected equipment or device integrated in an enclosure are assimilated to electronic
equipment or device and their verification shall be carried out in accordance with the calculation
method defined in Annex AA.

EE.8.4 Verification of temperature rise

When determining the most onerous case for the temperature rise verification it should be
considered whether it is appropriate to carry out the temperature test with connected equipment
or device if this would significantly influence the temperature test compared to conventional
distribution or protection circuits.
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EE.9 EMC aspects

When an installer equips an empty enclosure classified according to 7.102.1 (GP) or 7.102.2
(PD) with connected equipment or device for a dedicated fixed domestic electrical installation,
no further verification is required if the installer conforms to the manufacturer's instructions for
the installation of the enclosures, equipment or devices.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

BOITES ET ENVELOPPES POUR APPAREILLAGE ELECTRIQUE
POUR INSTALLATIONS ELECTRIQUES FIXES POUR
USAGES DOMESTIQUES ET ANALOGUES -

L

oo - o =g

bs décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesu
bssible, un accord international sur les sujets étudiés, étant donn€ que les Comités nationaux de I'lEC intérg
bnt représentés dans chaque comité d'études.

bmme telles par les Comités nationaux de I'lEC. Touses efforts raisonnables sont entrepris afin que
assure de |'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
bventuelle mauvaise utilisation ou interprétation_gui‘en est faite par un quelconque utilisateur final.

»wor-r woIr

ans le but d'encourager I'uniformité internatignate, les Comités nationaux de I'lEC s'engagent, dans tol
esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natio

®© 39

=

g¢gionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

—

IEC elle-méme ne fournit aucune, attéstation de conformité. Des organismes de certification indépen
fqurnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqug

pvaux desquels tout Comité national intéressé par le sujet traité peut’ participer. Les organisdti
ternationales, gouvernementales et non gouvernementales, en liaisonzavec I'lEC, participent égalemen
pvaux. L'IEC collabore étroitement avec I'Organisation Internationéle—~de Normalisation (ISO), selon
bnditions fixées par accord entre les deux organisations.

bs Publications de I'lEC se présentent sous la formesde‘recommandations internationales et sont agié

te la
hales

régionales. Toutes divergences entre todtes Publications de I'lEC et toutes publications nationalgds ou

ants
s de

cpnformité de I'lEC. L'IEC n'estesponsable d'aucun des services effectués par les organismes de certifidation
indépendants.
Tpus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Licune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandat
compris ses expelrts)particuliers et les membres de ses comités d'études et des Comités nationaux de

bur tout préjudiée causé en cas de dommages corporels et matériels, ou de tout autre dommage de qu
hture que ce,spit; directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép¢g
Ecoulant de.Ja publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de

I au crédit.qui lui est accordé.

— 0Q3T< >

attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicg
r@féfencees est obligatoire pour une application correcte de la présente publication.

hires,
'IEC,
blque
nses
'IEC,

tions

LY ECattretattentiomsur tefait quetamise emappticatiomr duprésent document peutentraimer tutitisatior

d'un

ou de plusieurs brevets. L'I[EC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de tout

droit de brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'avait pas

regu

notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a lieu
d'avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.

L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 60670-24 a été établie par le sous-comité 23B: Prises de courant et interrupteurs, du
comité d'études 23 de I'lEC: Petit appareillage. Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2011. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) les exigences pour la protection contre les chocs électriques a I'Article 10 ont été révisées;
b) des exigences pour la mise a la terre fonctionnelle ont été ajoutées au 11.101;

c) les exigences pour la fixation des enveloppes pour montage encastré et semi-encastré ont
été révisées au 12.12;

d) les exigences pour la résistance du matériau isolant a la chaleur anormale et au feu a
I'Article 18 ont été révisées;

i i issjpée

par les appareils électroniques;

f) des essais et exigences ont été ajoutés pour les enveloppes exposées a la lumiére directe
du soleil, ainsi que I'Annexe CC associée;

g) des essais et exigences ont été ajoutés pour les enveloppes avec espace‘séparé pour
accueillir le matériel multimédia, ainsi que I'Annexe DD associée;

h) des essais et exigences ont été ajoutés pour les enveloppes utiliséeslavec des appareils
ou des équipements connectés, ainsi que I'Annexe EE associée.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport deqvote
23B/1536/FDIS 23B/156%4/RVD

Le rapport de vote indiqué dans le tableau ci-dessus’ donne toute information sur le vote alyant
abouti a son approbation.

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.
La Viersion francgaise de la norme n'a pas été soumise au vote.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon les
Direrctives ISO/IEC, Partie 1.:€b'les Directives ISO/IEC, Supplément IEC, disponibles $ous
www.iec.ch/members_expefrtsirefdocs. Les principaux types de documents développés| par
I''EQ sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Unelliste de toutesles’ parties de la série IEC 60670, publiées sous le titre général Boitds et
enveloppes pourtappareillage électrique pour installations fixes pour usages domestiqugs et
anajogues, sestrouve sur le site web de I'lEC.

Le grésent.document doit étre utilisé conjointement avec I'lEC 60670-1:2024. Il répertorig les
modifications nécessaires pour transformer cette norme en une norme spécifique poul les
disphsiti . - ) ) ) o

Lorsque le présent document mentionne "addition", "modification" ou "remplacement",
I'exigence, les modalités d'essais ou le texte explicatif correspondant de I'lEC 60670-1:2024
doit étre adapté en conséquence.

Les articles et paragraphes, notes, figures ou tableaux qui sont ajoutés a ceux de
I'lEC 60670-1:2024 sont numérotés a partir de 101.

Les annexes supplémentaires dans I'lEC 60670-1:2024 sont numérotées AA, BB, etc.
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Dans la présente publication, les caractéres d'imprimerie suivants sont utilisés:

e exigences proprement dites: caractéres romains;
e modalités d'essais: caractéres italiques;

® notes: petits caractéres romains.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
recherché. A cette date, le document sera

. upprimé, ou

e qévisé.
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BOITES ET ENVELOPPES POUR APPAREILLAGE ELECTRIQUE
POUR INSTALLATIONS ELECTRIQUES FIXES POUR
USAGES DOMESTIQUES ET ANALOGUES -

Partie 24: Exigences particuliéres pour les enveloppes pour dispositifs de
protection et autres matériels électriques ayant une puissance dissipée

Remplacement:

La

disp
a étfe utilisés avec une tension assignée qui ne dépasse pas 400 V et un courant de ch

total a I'arrivée qui ne dépasse pas 125 A pour les installations électriques fixes pour usages

do

Ceslenveloppes sont destinées a étre installées dans des lietuxX,accessibles aux personnes
qualifiées. Elles sont destinées a incorporer des matériels électriques montés par

pe

Ces|enveloppes sont destinées a étre installées dans des lieux ou le courant de court-ci
préqumé ne dépasse pas 10 kA, sauf si elles sont'protégées par des dispositifs de proteq
limiteurs de courant, avec un courant coupé limité inférieur ou égal a 17 kA.

Les [enveloppes conformes au présent document sont adaptées a un usage a des températ
ambliantes qui ne dépassent pas habitiellement 40 °C, mais dont la moyenne sur une pér

de

Domaine d'application

présente partie de I'lEC 60670 s'applique aux enveloppes et parties d'enveloppes

mlestiques et analogues.

rqonnes qualifiées (installateurs).

24 h ne dépasse pas 35 °C, avec une limite basse de la température ambiante de -5 °

bour

psitifs de protection et autres matériels électriques ayant une puissancg’dissipée, desfinés

hrge

non
des

rcuit
tion

ires
ode

b .

Unelenveloppe qui fait partie infégrante d'un appareillage électrique et qui fournit une protegtion

confre les influences externes' (par exemple, chocs mécaniques, pénétration de corps sol

ou

Le

est géfini dans la‘série IEC 60439 ou la série IEC 61439, ni a un tableau de distribution prin

qu

Le
en
do

pri

d'eau) est couverte par la norme pertinente pour cet appareillage.

grésent documentne s'applique pas a un ensemble d'appareillage a basse tension, tel

i peut faire partie du tableau de répartition.

présent. document ne s'applique pas aux boites pour montage en saillie, pour mon

ides

qu'il
ipal

age

castré et pour montage semi-encastré adaptées a la protection des appareillages pour ugage
1: ' | | les | . " ; [ de

ses de courant, couverts par I'lEC 60670-1 uniquement.

NOTE 1 Les enveloppes conformes au présent document sont essentiellement utilisées comme tableau de
répartition pour accueillir des dispositifs de protection et d'autres matériels électriques ayant une puissance dissipée,
et sont installées au début du circuit électrique tandis que les boites conformes a I'lEC 60670-1 sont installées a la

fin

du circuit électrique.

NOTE 2 Un tableau de distribution principal est un ensemble composé d'un tableau ou d'une enveloppe, équipé
d'un compteur et/ou de I'appareil principal d'arrivée. Les tableaux de distribution principaux satisfont a leurs normes
respectives ou aux exigences du fournisseur local, le cas échéant.
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NOTE 3 Dans le pays suivant, le présent document ne peut pas étre utilisé dans les installations alimentées en
230 V monophasé jusqu'a une puissance assignée de 100 A, qui sont supervisées par des personnes ordinaires.
L'intégration de dispositifs mécaniques et électriques dans une enveloppe doit étre vérifiée par la conformité a

I'EC

61439-3 [Norme britannique EN 61439-3]: UK.

NOTE 4 Dans le pays suivant, le présent document ne peut étre utilisé que pour les enveloppes GP, avec les
instructions conformes a I'Annexe A. Pour les autres types d'enveloppes, l'intégration de dispositifs mécaniques et
électriques dans une enveloppe est vérifiée par la conformité a la DS EN 61439-3: DK.

2
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