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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EMPTY ENCLOSURES FOR LOW-VOLTAGE
SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -
GENERAL REQUIREMENTS

FOREWORD

1) Thqg International Electrotechnical Commission (IEC) is a worldwide organization for standardization eamn|prising
all pational electrotechnical committees (IEC National Committees). The object of IEC is to promotesinterrjational
co-pperation on all questions concerning standardization in the electrical and electronic fields. Tothis end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
PuRhlicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)")l Their
preparation is entrusted to technical committees; any IEC National Committee interested in\the subject deplt with
may participate in this preparatory work. International, governmental and non-governmental/organizations fiaising
with) the IEC also participate in this preparation. IEC collaborates closely with the Intetnational Organization for
Stapdardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) Thqg formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an interrjational
conjsensus of opinion on the relevant subjects since each technical committee has representation ffom all
intgrested IEC National Committees.

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

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

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

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

7) No [liability shall attach to IEC or its directors, employees, servants or agents including individual expefts and
memmbers of its technical committeessand’IEC National Committees for any personal injury, property danjage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feqs) and
explenses arising out of the pdblication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attgntion is drawn to the Narmative references cited in this publication. Use of the referenced publicafions is
indispensable for the cofrect application of this publication.

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

This ¢gommented version (CMV) of the official standard IEC 62208:2023 edition 3.0 dllows
the [user o identify the changes made to the previous IEC 62208:2011

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 62208 has been prepared by subcommittee 121B: Low-voltage switchgear and controlgear
assemblies, of IEC technical committee 121: Switchgear and controlgear and their assemblies
for low voltage. 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) consideration of the modifications introduced in IEC 61439-1:2020;
b) all?nment of test procedures with the newest relevant standards.

The tgxt of this International Standard is based on the following documents:
Draft Report on voting
121B/180/FDIS 121B/180/RVD

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

The Ignguage used for the development of this International"Standard is English.

This document was drafted in accordance with ISOHEE Directives, Part 2, and developed in
accorflance with ISO/IEC Directives, Part 1 and IS@/AEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The rmain document types developed by IEC are
descr|bed in greater detail at www.iec.ch/publi¢ations.

The r¢ader's attention is drawn to the factthat Annex A lists all of the "in-some-country” clauses
on differing practices of a less permanent nature relating to the subject of this document

The cpmmittee has decided that the contents of this document will remain unchanged until the
stabiIJty date indicated on the\}IEC website under webstore.iec.ch in the data related fo the
specific document. At this date, the document will be

e refonfirmed,

e withdrawn,

e replaced by@.revised edition, or

e amended:

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 understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

The purpose of this document is to harmonize as far as practicable all rules and requirements
of a general nature applicable to empty enclosures for low-voltage switchgear and controlgear
assemblies, in order to obtain uniformity of requirements and verification for empty enclosures
and to avoid the need for verification in other standards.
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EMPTY ENCLOSURES FOR LOW-VOLTAGE
SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -
GENERAL REQUIREMENTS

cope

This document applies to empty enclosures, as provided by the enclosure manufacturer, prior

to the

encloure the assembly manufacturer. |1

Incorporation or switchgeadr and controigear components Dy—theusets—asS-sStppHed

This |document specifies general definitions, classifications, characteristics” and| test
requinements of enclosures to be used as part of switchgear and controlgearassemblieg (e.g.
in acqordance with the product standard in the IEC 61439 series), the ratéd; voltage of which
does hot exceed 1 000 V AC or 1 500 V DC, and suitable for general use)for either indpor or
outdopr applications.

NOTE Additional requirements-may could apply for specific applications.

NOTE The United States of Amarica (LISA) uses anclosure “Tune” destaifations accordina to NEMA 230 The
NOTE P The United-States—of-America{USA)uses—enclosure—Type’ desigifations—accordingto-NEMA 280 The
NEMA neclosure Tvpne desianations-snecifvadditional environmental reamirements for conditions - such-as coltrosion
NEMA Enclosure-Type-designations-specify-additional-environmentalreqeifementsfor conditions-such-as-coifrosion;
rust iclna oil and coolants Eor this reason the |IEC Enclosure Cldssification Desianations |IP ara usad Wwith an
rust—icing—oil—and lants—For-this—reason,—the |ECEnclosure-Cldssitlcation-Designations|Pare-usedith-an
NOTE ¢ Empty enclosures according to this document are suitable for mounting of electrical components.

This glocument does not apply to enclosureswhich are covered by other specific prqducts
standards (e.g.-tEGC-60670-series IEC 60670<24).

Compliance with the safety requirements.of the applicable product standard for the final pfoduct
produced using an empty enclosure is the responsibility of the assembly manufacturer. |3
NOTE $ This document-may could sérve as a basis for other technical committees.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies.
For yndated references, the latest edition of the referenced document (including any

amen

IEC 6

dments) applies.

D068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-11:49842021,-Basie Environmental testing-procedures — Part 2-11: Tests — Test
Ka: Salt mist

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic

(12 h

+ 12 h cycle)

IEC 60085:2007, Electrical insulation — Thermal evaluation and designation

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



Editorial change to avoid confusion, as the term “supplied” can be understood as supplied by the supply chain.

This wording is moved to Annex A (informative) “List of notes concerning certain countries”. Reference to Standard NEMA 250 is replaced with reference to Standards UL50 and UL50E, as these Standards are used together.

IEC 62208 is a product standard for the product “empty enclosure” and an empty enclosure may also be used for applications other than assemblies according to IEC 61439. It is considered suitable to avoid misunderstandings with the term “applicable product standard”.

https://iecnorm.com/api/?name=e283a95b10d9f352691f97a7786f9991
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IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)*
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 60695-2-10:20002021, Fire hazard testing — Part 2-10: Glowing/hot-wire based test
methods — Glow-wire apparatus and common test procedure

IEC 60695-2-11:20002021, Fire hazard testing — Part 2-11: Glowing/hot-wire based test
methods — Glow-wire flammability test methods for end-products (GWEPT)

IEC 6

0695-10-2:2014, Fire hazard testing — Part 10-2: Abnormal _heat — Ball pressur

D

e test

methd

IEC 6

d

D695-11-5:2016; Fire hazard testing — Part 11-5: Test flames — Needle-flame\tést ni

ethod

— Appiaratus, confirmatory test arrangement and guidance

IEC TR 60890:2014, A method of temperature-rise verification of low-valtage switchgegr and
contrglgear assemblies by calculation

IEC 681423012011 Jlow-voltage switchaear and controlaoear assemprhligds Dart 1 Canaralbiloc?
e e e s s linen cvdiohos s cnclpontialon o cen o s Blios o Canora) sloe
IEC 6R262:2002, Degrees of protection provided by enclosures for electrical equipment against
externpal mechanical impacts (IK code)

IEC 6p262:2002/AMD1:2021

ISO 1[r8:20042019, Plastics — Determination of flextral properties

IS0k \_Plasti - L e . .

ISO 1[79-1:2010, Plastics — Deterniination of Charpy impact properties — Pqrt 1
Non-ihstrumented impact test

ISO 1[79-2:2020, Plastics — Determination of Charpy impact properties — Part 2: Instrumented
impadt test

ISO 2409:20072020, Raints and varnishes — Cross-cut test

ISO 4p28-3:20032016, Paints and varnishes — Evaluation of degradation of coatings —
Desighation of-quantity and size of defects, and of intensity of uniform changes in appedrance
— Part 3: Assessment of degree of rusting

ISO 4892<2:206062013, Plastics — Methods of exposure to laboratory light sources — Rart 2:
Xenon-arc-seurees lamps

Amendment 1 (2009)

ISO 11469:20002016, Plastics — Generic identification and marking of plastic products

3 Terms and definitions

For th

e purposes of this document, the following terms and definitions apply.
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ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1

empty enclosure

enclosure intended for support and installation of electrical equipment, whose internal space
provides suitable protection against external influences as well as a specified degree of
protection against approach to or contact with live parts and against contact with moving parts

Note 1 [to entry: Throughout this document, the word enclosure is used for empty enclosure.

Note 2|to entry: For the purposes of this document, the terms boxes, cubicles, desks or cabinets\are altdrnative
terms fpr enclosures.

3.2
prote
intern|

intend
Htehq

Seas

internpl space or portion of an enclosure as specified by the egc¢losure manufacturer intgnded
to enflose electrical components, and which provides defined protection against external
influepces and contact with live parts |4

3.3
cover
external part of the enclosure

3.4
door
hingefl or sliding cover

3.5
mounting plate
separpte internal accessoty of the enclosure intended for the mounting of electrical compgnents

3.6
cable{gland plate
remoyable accessory of the enclosure, intended for securing and sealing of cables, condyctors
and cpnduits.at/their point of entry

3.7
removabietover
cover which is designed for closing an opening in the external enclosure and which can be
removed for carrying out certain operations and maintenance work

Note 1 to entry: A lid is considered as a removable cover.

3.8

inspection |6

action comprising careful scrutiny, including visual scrutiny where conditions are obvious, of an
item carried out either without dismantling, or with the addition of partial dismantling as required,



https://www.electropedia.org/
https://www.iso.org/obp
This definition is reworded in order to align it with definition 3.4.15 “protected space” of IEC 61439-1:2020.

Sticky Note
In the whole document it is stated if a requirement affects the enclosure or the assembly manufacturer; so, there is no longer a need to define the enclosure manufacturer.

This definition is taken from IEC 61439-1:2020 in order to align this edition 3.0 of IEC 62208 with IEC 61439-1:2020.

https://iecnorm.com/api/?name=e283a95b10d9f352691f97a7786f9991
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supplemented by means such as measurement, in order to arrive at a reliable conclusion as to
the condition of an item

[SOURCE: IEC 60050-426:2020, 426-14-02, modified — "including visual scrutiny where
conditions are obvious" has been added.]

3.9

rated insulation voltage |7
Ui
value of the RMS withstand voltage assigned by the enclosure manufacturer to the enclosure

or to a part of it, characterizing the specified (long-term) withstand capability of its insulation

[SOURCE: IEC 60050-312:2014, 312-06-02, modified — Symbol U, has been ad , |n the

definifion "rated value" has been replaced by "value", "enclosure" has b added to

manufacturer, "equipment" has been replaced by "enclosure" and the Note ha en delg¢ted.]
>

3.10 .

class|l enclosure [8 Q

enclosure with at least one provision for a basic protection and a Q(}ﬁection to a protective

©

condyctor as provision for fault protection

Note 1|to entry: See IEC 61140:2016, 7.3 for further details. K\Q/
®)
[SOURCE: IEC 61439-1:2020, 3.7.24, modified — "assentbly" has been replaced by "enclgsure"
and Note 2 to entry has been deleted.] Q
A\
3.11 QO

class|ll enclosure |8 %)
encloure which is provided with the followings"

e bgsic insulation as provision for bai'r@protection, and
e supplementary insulation as prq@ion for fault protection,

or in Which . \js‘
O

e bdgsic protection and fault protection are provided by reinforced insulation
Note 1Jto entry: See IEC @2016, 7.4 for further details.

[SOURCE: IEC%@-‘I:ZOZO, 3.7.25, modified — "assembly" has been replacdd by

"enclgqsure".]
X
3.12 é

empty sure for indoor installation |9
empty losure that is designed for use in locations where the normal service conditions for
indoor use as specified in Clause 7 apply

3.13

empty enclosure for outdoor installation 10

empty enclosure that is designed for use in locations where the normal service conditions for
outdoor use as specified in Clause 7 apply

4 Classification

Enclosures are classified according to:

a) the type of material:

e insulating;


In Clause 4 and in Subclause 6.3.1, the term “rated insulation voltage” is mentioned; however, no definition nor explanation of this term is given in the document. As a consequence, it is deemed as necessary to include a definition.

This definition is taken from IEC 61439-1:2020 but modified in order to fit it to enclosures. The aim is to align this edition 3.0 of IEC 62208 with IEC 61439-1:2020.

This definition is taken from IEC 61439-1:2020 but modified in order to fit it to enclosures. The aim is to align this edition 3.0 of IEC 62208 with IEC 61439-1:2020.

This definition is the same than definition 3.5.1 in IEC 61439-1:2020. It is introduced in order to align this edition 3.0 of IEC 62208 with IEC 61439-1:2020.

This definition is the same than definition 3.5.2 in IEC 61439-1:2020. It is introduced in order to align this edition 3.0 of IEC 62208 with IEC 61439-1:2020.

https://iecnorm.com/api/?name=e283a95b10d9f352691f97a7786f9991
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metallic;

combination of insulating and metallic.

b) method of-fixing mounting:

floor standing;
wall mounting;
flush mounting;

pole mounting.

c) the intended location:
e | outdoor;
e | indoor.
d) the degree of protection:
e | IP code, according to IEC 60529:1989 and IEC 60529:1982/AMD1:1999( and
AMD2:2013;
e | IK code, according to IEC 62262:2002 and IEC 62262:2002/AMD¥:2021.
5 EJectromagnetic compatibility (EMC-reguirements)
EMC requirements are not applicable for enclosures agedrding to this document.
NOTE or—cegrees—ot+prote oR—provided—by—enctosures—agatn ete omaghe d brbahee M ee
HEC-81P00O-5-Z- EMC is not a basic requirement for empty 8nelosures to this document. However, when enflosure
manufgcturers want to assign a degree of protection agaiist electromagnetic disturbances (EM code) it is referred
to IEC p1000-5-7:2001. 41
6 Information to be given regarding the enclosure
6.1 |General
The following information shall’be given by the enclosure manufacturer.
6.2 |Marking
The epclosure shallbe identifiable, making it possible for the assembly manufacturer to pbtain
relevgnt information from the enclosure manufacturer. Such identification shall comprise
e either the-name, trade mark or identification mark of the enclosure manufacturer;
o typeldesignation or identification number of the enclosure.

The marking shall be durable and easily legible and-may can be inside the enclosure.

Comp

liance is checked according to the test of 9.3 and by inspection.

Marking for the recycling of plastic parts shall be as stated in ISO 11469.

NoTE—Marking of enclosures—intended used for—totalinsulation—{equivalent—+te class I}
assemblies with the symbol IEC 60417-5172 [0 (2003-02) is the responsibility of the assembly

manufacturer. 12



The text is changed in order to make EMC a facultative feature of the enclosure.

The note is changed to normative text as it is a requirement.

https://iecnorm.com/api/?name=e283a95b10d9f352691f97a7786f9991
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6.3 Documentation
6.3.1 General 13

The enclosure manufacturer’'s documentation shall include—al—relevant—constructional;
hanical of istics.:
— the enclosure classification (see Clause 4);

— any instruction necessary for the correct handling, assembling, mounting and service
conditions of the enclosure;

— a reference to this document, and

— the following characteristics:
¢ | dimensions (see 6.3.2);
¢ | mounting arrangements (6.3.3);
e | permissible loads (see 6.3.4);
¢ | lifting and transport devices, if necessary (see 6.3.5);
e | protective measures (see 6.3.6);
o | data-of thermal power dissipation capability (see 6.3.7);
¢ | applicable service conditions (see Clause 7);
¢ | location and size of protected space (see 3.2);

o | rated insulation voltage U; of enclosures constructed of an insulating material and|(Class
[l enclosures (see 9.11.3, Table 4); 14

o | degree of protection (IK-and IP codes,-see 8.7 and 8.8).
e | degree of protection against mechafical impact (IK code, see 8.6);

e | degree of protection against contact with hazardous live parts, ingress of solid fpreign
bodies and water (IP code, sge 8.7);

e | maximum permissible teniperatures inside for which enclosures constructed of insylating
material is suitable (s€e9.10.2). 48

of-thelealeulation—itis-assumed-thattk

6.3.2 Dimensions

The dimensions shall be given in millimetres.

The external dimensions (height, width and depth) are nominal values and shall be indicated in
the catalogue of the enclosure manufacturer.

The projection of cable gland plates, removable covers and handles shall not be included in the
external nominal dimensions, the dimensions of such shall be included in the enclosure
manufacturer’s documentation.


The whole clause is reworded to ease reading and understanding.

Rated insulation voltage also needs to be given for Class II type enclosures.

There was no requirement related to check the suitability of insulating materials in relation with the temperatures that can be attained by the enclosure; also, there was no requirement for the enclosure manufacturer to state the verified temperature.

This text is about thermal power dissipation capability. It is considered that power dissipation is not a general characteristic, so a new Subclause 6.3.7 “Thermal power dissipation capability” is created and this text is moved to that subclause.

https://iecnorm.com/api/?name=e283a95b10d9f352691f97a7786f9991
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6.3.3 Mounting arrangements

The means and location of the enclosure mounting arrangements shall be defined in the
enclosure manufacturer’s documentation.

6.3.4 Permissible loads

The permissible loads that the enclosure, mounting plates, switchgear and controlgear supports

d 1t a—d Q- okl + aarevahall b dafinadia-ihb B-elaaie manHfactiraria—d A t
an goUTrSarcaorctooarTy Stranm o aTTmToU—TT T CTToTOSUT S T IarmuTactaT T S aoUTOriTaIT ation.

The Igad shall be given in Newtons.

If the| enclosure includes or can include a mounting plate or switchgear apd“contrplgear
suppdrts, the permissible load that the accessory can carry, according to_the-fixing means
provided inside the enclosure, shall be defined in the enclosure manufacturer's’ documen{ation.
(see 3lso 8.2).

6.3.5 Lifting and transport support

WherI required, the correct location and installation of liftingZand transport support and the
threaq size of lifting devices,—if-applicable; shall be given, in"the enclosure manufacturer’s
documentation or in the instructions on how the enclosure has to be handled (see also 8{3).

6.3.6 Protective-circuit measures

The gnclosure manufacturer shall indicate in theXechnical documentation if the enclosjure is
suitalle for a class | or class Il assembly.

In thel case of a class | enclosure, the, eficlosure manufacturer shall indicate if the enclosure
ensurgs electrical continuity throughouf\by the conductive structural parts of the enclosure or if
and hlow separate protective conductors to the protective circuits of the installation shiall be
carried out (see also 8.5).

6.3.7 Thermal power dissipation capability

tempgrature inside theenclosure. They shall be provided for the intended mounting mgthods
(e.g. flush mountin®, surface mounting) of the enclosure and of the design of the enclosuie, i.e.
with gr without gehtilation openings and number of horizontal partitions. They shall inclyide at
least tempercdture rise inside the enclosure at the top, for a given power loss inside the
enclogsure,~This will provide the assembly manufacturer with the correct data for the selgction
of thg ensclasure according to electrical equipment to be installed. The data for the thermal
powel disSipation capability shall be defined in the enclosure manufacturer’'s documentation
(see also 9.15).

The %iata for the thermyal power dissipation capability are a function of the admissible
|

7 Service conditions

7.1 General

Enclosures conforming to this document are intended for use under the following service
conditions.

The enclosure manufacturer shall specify the locations for which the enclosure is intended.



Deleted because it is considered as redundant with the first paragraph of 6.3.3.
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7.2

Normal service conditions

—14 —
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Enclopures conforming to this doctg’n nt are intended for use under the normal sgrvice
condifions detailed in Table 1. \{:\.
’\C)
C]%ble 1 - Climatic conditions 18
&\‘ 3
@ Indoor installations Outdoor installations
Envirpnmental parame (J
Lower limit Upper limit Lower limit Upper limit
N\ +40 °C +40 °C
Amblent air t @%ature -5°C average over a period of -25°C average over a peripd of
é 24 h does not exceed 24 h does not excged
) +35 °C +35 °C
Vi
{O -5...430 °C: 95 % -25...427 °C: 100 %
Humidity conditions? 5% +35 °C: 70 % 15 % +35 °C: 60 %
+40 °C: 57 % +40 °C: 46 %

2@ Relationship between ai

r temperature

and humidity is given in IEC 60721-3-3:2019, Figure A.1. Moderate
condensation should be borne in mind which can occasionally occur due to variations in temperature.

Special service

conditions



Subclauses 7.2.1 to 7.2.2.2 are included in Table 1. Table 1 of this edition 3.0 of IEC 62208 is aligned with Table 15 of IEC 61439-1:2020.
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Specipl service conditions can be induced by particular conditions required in product standards
or by iser requirement. The user shall inform the enclosure manufacturer if such|special sgrvice
condifions exist.

NOTE | If any special condition requires a specific test or verification, and there is no(Standardized test methjod, the
test mgthod to be carried out will be by an agreement between the manufacturer and the user.

Examples of such conditions can include the following:

e vdlues of ambient air temperature and/or humidity differipg from those defined in Subglause
7.2, Table 1;

e applications where variations in climatic conditions are likely to result in excegtional
condensation inside the enclosure;

®
=0

avy pollution of the air due to presence of dust (coal, cement, etc.), smoke, corrogive or
rafioactive substances, vapours or salt;

e eXposure to abnormal mechanical stresses (heavy vibrations, shocks, seismic occurrgnces,
etg.);

e presence of fauna, flora, mouldxfungus or small creatures;

e iofizing influences;

o eléctromagnetic interferences;

e exposure to any typeseiradiation (for example, solar radiation, X-rays, microwave, ultrgviolet
other than solar, lasers, etc.). 19

7.4 |Conditions.during transport and storage

A special agreement shall be made between the enclosure manufacturer and the user|if the
condifions~during transport, storage and installation, for example temperature and humidity
condifions;-differ from those defined in 7.2.

8 Design and construction

8.1 General

The enclosure shall be constructed only of materials capable of withstanding the mechanical,
electrical and thermal stresses, as specified in Clause 9, as well as the effects of humidity which
are likely to be encountered in normal use.



This text is aligned with Subclause 7.2 of IEC 61439-1:2020.

This text is moved to new Subclause 8.8 “Protection against corrosion”; these are specific requirements, not general requirements.
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The enclosure manufacturer shall state in its documentation if mounting accessories or methods

of mounting affects the technical characteristics of the enclosure.

8.2 Static loads

The ¢nclosure manufacturer shall specify the maximum permissible static load that the
enclogsure and its doors are able to carry.

If the| enclosure includes or can include a mounting plate or switchgear and contr
suppdrts, the enclosure manufacturer shall also specify the maximum permigsible load ¢
accesgsory according to the fixing means provided, except when the mounting plate an
convgnient support are designed, manufactured and tested for a specifisequipment (e.g
specific brand or manufacturer).

If the lenclosure manufacturer offers plinths, wheels, levelling fe€tjor other similar acces
intended to be used for the enclosure, then the enclosurexmanufacturer shall decla
maxinhum static load with these accessories. 22

Complliance is checked according to the test of 9.4.

8.3 |[Lifting and transport support

If the| enclosure is equipped or detiyered together with lifting and transport support
enclogure manufacturer shall indicate in the technical documentation the correct locatio
installation of these supports, thé.thread size of lifting devices (if applicable), how the enc
has tq be handled, and the maximum weight for handling without lifting.

Complliance is checked-according to the test of 9.5.

8.4 |Access to<the interior of the enclosure

Adequate access to the protected space shall be provided by means of (a) door(s) or remd
cover(s). Access may be restricted by the use of a key or tool- to provide a degree of prot
to pregveht-contact with live parts with an enclosure used in an electric system, in accor
with 8.5

blgear
f that
d any
for a

sories
e the

nsport

5, the
n and
osure

vable
Bction
Hance

Cable gland plates and covers which are removable from the outside shall require the us
tool.

eof a



This text is moved to new Subclause 8.9 “Enclosures constructed of or covered by insulating material”; these are specific requirements, not general requirements.

Enclosures are often sold with accessories (bases (plinths), wheels, etc.) that are specifically designed for these enclosures and, in consequence, shall withstand the same loads as the enclosure. Therefore, load-bearing capacity of accessories shall match with load-bearing capacity of the enclosure.
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8.5
8.5.1

The f

obtairled when an enclosure is used in an electric system conformi

8.5.2
The e

protegtive conductor. Q

All eqposed-conductive-parts of the enclosure s\kﬂ be interconnected together and

mean

Certa

dangdr need not be connected to the e&w@nng arrangement, either:

— bdcause they cannot be touchesk@n large surfaces or grasped with the hand, or

— bgcause they are of small si@}k’approximately 50 mm by 50 mm) or so located as to e
any contact with live part N\

Thesgq interconnections be achieved either by metal screwed connections, welding of
condyctive connection r by a separate conductor providing earth continuity.

are cqnsider ficient to ensure continuity provided that no electrical equipment is att

to the

Comp

For ligs, doore%,@%’plates and the like, the usual metal screwed connection and metal H

Protection against electric shock Ny
N4

General )
bllowing requirements are intended to ensure that the requir%&/@ective measurgs are

the IEC 60364 s

Requirements for earth continuity within the cIas({;nclosure 24

Inclosure manufacturer shall provide means for theéc@nection of an external earth

5 for the connection of an external earthin s\s protective conductor.

O

n exposed-conductive-parts (e.g., sixse\'ws, rivets, nameplates) that do not consti

m. C)é

Ié(ée is checked according to the test of 9.12.

eries.

ing or

o the

ute a

clude

other

inges
hched

For the continuity of these connections, the following shall apply:

When a part of the enclosure is removed, for example for routine maintenance, the earth
continuity for the remainder of the enclosure shall not be interrupted.

Means used for assembling the various metal parts of an enclosure are considered sufficient
for ensuring earth continuity if the precautions taken guarantee permanent good conductivity
(see also 9.12).



This text is moved to new Subclause 8.9 “Enclosures constructed of or covered by insulating material”.

The text of this subclause is aligned with subclause 8.4.3.2.2 of IEC 61439-1:2020.
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Requirements for class Il enclosure 25

The enclosure shall be made of insulating material or of sheet metal with the inner walls fully
insulated from internal live parts. In both cases, the insulation shall be equivalent of double or
reinforced insulation.

The enclosure shall at no point be pierced by conducting parts in such a manner that there is
the possibility of a fault voltage being brought out of the enclosure.

Compliance is checked according to the test of 9.11 and visual inspection.

8.6

The
manu

Comp

8.7

The degree of protection against access to hazardous parts,‘@gainst ingress of solid f

objec
accor

Comp

NOTE

8.8

Prote

applig

condi

Comp

8.9

Enclo

mater

th
th

Degree-of protection Protection against mechanical impact (IK code) 26

Hegree of protection against mechanical impact, as declared by the “enc
facturer, shall be in accordance with IEC 62262:2002 and |[EC 62262:2002/AMD1:2

liance is checked according to the test of 9.8.

Degree-of protection Protection against contact with live parts, ingress of so
foreign bodies and water (IP code) 27

s and/or against ingress of water, as declared by the enclosure manufacturer, shal
Hance with IEC 60529:1989 and IEC 60529:1989/ANMD<:1999 and AMD2:2013.

liance is checked according to the test of 9.9.

An enclosure-may can be assigned differing IP codes dependent upon the declared IK code.
Protection against corrosion 28

Ction against corrosion shall bel\ensured by the use of suitable materials or Q
ation of protective coating to(Cthe exposed surface, taking into account the int
ions of use.

liance is checked according to the test of 9.14.

Enclosures constructed of or covered by insulating material 29

sures or patshof enclosures constructed of insulating materials or covered by insd
als shall fulfil the following additional requirements:

brmat sfability. If the thermal stability of the enclosure relies on insulating materials
b ¢ompliance is checked according to the test of 9.10.1;

osure
021.

lid

breign
be in

y the
ended

lating

, then

re

SIStalnce 10 normal neat. Compliance Is checked aCCording to tne test o 9. 1TU. £ (see 6.3.1 );

resistance to abnormal heat and fire. Compliance is checked according to the test of 9.10.3;

dielectric strength. Compliance is checked according to the test of 9.11;

resistance to ultra-violet (UV) radiation for outdoor applications, if applicable. Compliance

is

checked according to the test of 9.13.

9 Type tests

9.1

General

Tests according to this document are type tests.


The text of this subclause is aligned with subclause 8.4.4 of IEC 61439-1:2020.

The text of this subclause is aligned with Subclause 8.2.1 of IEC 61439-1:2020; in addition, Standard to be applied to check IK code are introduced.

The text of this subclause is aligned with Subclause 8.2.2 of IEC 61439-1:2020.

The text of this subclause is aligned with Subclause 8.1.2 of IEC 61439-1:2020.

It is considered as an improvement to gather all requirements for enclosures made of insulating material in this subclause.
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9.2 General conditions of tests

The enclosures under test shall be mounted and installed as in normal use according to the
enclosure manufacturer’s instructions.

Unless otherwise specified, the tests shall be carried out at an ambient temperature of between
+10 °C and +40 °C.

Table 2 shows the number of samples to be tested and the order of test per sample.

Table 2 — Number of samples to be tested and order of test per sample 30

Subeclause Test Sample | Sample | Sample Representgtive
L 2 3 e |
fsee-9-43)
93 Marking 8
9.4 Static-loads 1
o= Lifting 2
o Sormllende s oo 3
97 Deg#e&e#pmteehe#ag&ﬂsbe*tema«l 4
9.8 hazardousparts-and-againstingress-of g
. : P
9914 Thermal-slability 4
992 Resislance-lo-heatl 2
993 Resistance-lo-abnormal-heal-and-fire 3
910 B 6
911 Sontinui ¢ ( - 7 a
912 Resi ) L N
fe B 2
914 T T L 46
*—Tgstscarried-out-onrepresentative sample-only-
b——Ohly appgleable if verified by test-
Sample | Sample | Sample | Representative Test Subclause
1 2 3 sample
(see 9.12)

Order of test

1 Static loads 9.4
2 Lifting 9.5
3 Mechanical operation 9.6
4 Axial loads of metal inserts 9.7

Protection against mechanical impacts (IK

code) 9.8

Protection against contact with live parts,
6 ingress of solid foreign bodies and water (IP 9.9
code)



This table was Table 1 in previous edition 2.0, and tests were ordered according to the number of clauses.
In this edition 3.0, tests are ordered according to the order in which tests are carried out; the aim is to make Standard easier to be read and understood.
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7 Dielectric strength 9.1
8 Continuity of the protective circuit 9.12
9 Marking 9.3
1 Thermal stability 9.10.1
2 Resistance to normal heat 9.10.2
3 Resistance to abnormal heat and fire 9.10.3
1ab Thermal power dissipation capability 9.15
2b0¢ Resistance to corrosion 9.14
2 Cantiouaty £ ik it i Y-SR 3 Q.19
......... y-ofthepretest et =42
1 Resistance to ultra-violet (UV) radiation ENGS

2 Oply applicable if verified by test.

b S¢me tests are included in the sequences solely to reduce the number of samples required) the resulty have
ng significance for the preceding or following tests in the sequence. Therefore, for convehiérfce of testing and
by agreement with the enclosure manufacturer, these tests can be conducted on separate new samples and
orpitted from the relevant sequence.

¢ Tgsts carried out on representative samples.

All tegts shall be carried out on complete enclosures. If this iS.not possible, they can be carried
out on representative samples taken from the enclosure.

9.3 |Marking

Markiphg made by moulding, pressing, engraving or similar method or means, including |abels
with g laminated plastic covering, shall not bg{submitted to the following test.

The tg¢st is made by rubbing the marking'by hand for 15 s with a piece of cloth soaked infwater
and then for 15 s with a piece of cloth soaked with petroleum spirit.

NOTE -injolume;
akauri proxtmately
0,68-glbm3-

NOTE | The petroleum spiritssishexane or heptane are suitable solvents for this test. 31

After |the test, the _marking shall be easily legible to normal or corrected vision wjithout
magnlfication.

9.4 |Staticloads

The ejncelosure fitted with all its required components to support the permissible load is Ipaded

with a weight of 1,25 times the permissible load as declared by the enclosure manufacturer.

The loads are arranged on the mounting plate or switchgear and controlgear supports and on
the door evenly distributed as specified by the enclosure manufacturer. The loads are retained
for 1 h in the closed position.

The closed door is opened and closed five times through 90°, the door is resting at least 1 min

in the

open position during each of the 5 operations.


Solvent as defined is not easily available; it is decided to replace it with more easily available solvents.
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For enclosures constructed of insulating material and metallic enclosures with parts (hinges,
locks, etc.) of insulating material

L = e e e e e e
externaltto-the-heatingcabinet the loads are retained for 1 h in the closed position at an ambient

temperature of 70 °C.

The closed door is opened and closed five times through 90°, the door is resting at least 1 min
in the open position during each of the 5 operations. This test can be conducted at ambient air
temperature or during cool down. 32

After the test, with the test loads in place, the enclosure shall show no cracks or permanent
distortions and during the test no deflections which could impair any of its characteristics.

9.5 |[Lifting 33

This test only applies to enclosures with provisions for lifting.

The gnclosure is loaded as in 9.4 and with its door closed, is lifted with.the specified |lifting
meang and in the manner defined by the enclosure manufacturer.

From [a standstill position, the enclosuregshall be raised smoothly without jerking in a vertical
plane|to a height = 1 m and lowered i the same manner to a standstill position. This {est is
repeaiLed a further two times after whiich the enclosure is raised up and suspended clear [of the
floor for 30 min without any moveihent.

Following this test, the enclosure shall be raised smoothly without jerking from a stapdstill
positipn to a height =2 1.and moved (10 £ 0,5) m horizontally, then lowered to a stahdstill
positipn. This sequence $hall be carried out three times at uniform speed, each sequence|being
carried out within 1 min.

After fthe testi~with the test-loads weights in place, the enclosure shall show no cra¢ks or

permanent distortions-and-during-the-test no-deflections, visible to normal or corrected ision

witho(it additional magnification, that could impair any of its characteristics.

9.6 Mechanical operation

If a door constitutes part of the enclosure, the operation of hinges, door latches and mechanical
interlocks associated with its movements shall be verified. The number of operating cycles shall
be 200. The test is passed if the operating conditions of these components and the specified
degree of protection have not been impaired.

9.7 Axial loads of metal inserts

This test applies to-alkind-of enclosures when threaded metal inserts are provided to retain
the mounting plate or switchgear and controlgear supports in place.

The test shall be carried out by applying an axial load for 10 s to representative samples, as
indicated in Table 3.



The wording is rewritten in order to precise test as much as possible.

The text of this subclause is aligned with Subclause 10.2.5 of IEC 61439-1:2020.
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Table 3 — Axial loads of metal inserts

Size of inserts Axial load

M@ N

4 350

5 350

6 500

8 500

10 800

12 800

a8 M: metric thread-size

During the test, the enclosure shall fully rest on a supporting platform to allow 'the appligation
of thelabove mentioned load.

At thg end of the test, the insert shall still be in its original position; any sign of movement is
not agceptable.

Crackls and splits in the material containing the insert are al$o hot acceptable.

NOTE | Small cracks or air bubbles that were visible before the test,\but not caused by the application of the axial
load, afe ignored.

9.8 |[Degree of protection against external mechanical impacts (IK code)

Verifigation of the degree of protection against mechanical impacts shall be carried put in
accorflance with IEC 62262 by means ofia test hammer suitable for the dimensions pf the
enclosure.

The epclosure shall be fixed on a rigid support as for normal use.

The impact energy shall be applied:

o thfee times to each-exposed surface in normal use whose largest dimension is not above
1n;

o five times to each exposed surface in normal use whose largest dimension is greatef than
1 M.

The impacts.shall be applied with even distribution over the faces of the enclosure.

The t’ aftchall Aot ha o lind ta tha Analaciirs caapan A Aante (A A loacslea hinanc)
Cot oo ot ot opPpPTCt Ot CTCToSoTC—CoOT PO CT It o (T TOCK STyt oy~

After the test, the enclosure shall continue to provide the protections as designated by the IP
code and, if applicable, the dielectric strength. Removable covers can be removed and
reinstalled, doors opened and closed.
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9.9
9.9.1

9.9.1.

Degree of protection (IP code)

Degree of protection against access to hazardous parts and against the ingress

of solid foreign objects indicated by first characteristic numeral

1 Protection against access to hazardous parts

IEC 60529:1989, 12.1 and 12.2 apply.

The access probes shall not enter the protected space.

NOTE

In the Unjted States of America (USA) and Canada, enclosure “Type” designations are used with IP code.

Seem
9.9.1.

For
IEC 6

For IF
(withg

powder into protected space is verified as follows:

e In
b3
th

m

e |In
th
wh

For IR
inside

Wher¢
additi

9.9.2

IEC 6
After

Ingreg

re information in Annex A.
/] Degree of protection against the ingress of solid foreign objects

IP2X, IP3X, IP4X  enclosures, IEC 60529:1989, 13.2 and 13.3
D529:1989/AMD1:1999, 13.3 of apply.

P5X enclosures, |EC 60529:1989, 13.4, category 2 (without vacdum pump) and
ut vacuum pump)-ef and IEC 60529:1989/AMD1:1999, 13.4" apply. Ingress of t

jress of talcum powder is verified by using a watch glass installed at the centre
se of the protected space of the enclosure in order to(@ick up the talcum powder en
b protected space during the test. After the test, taleum powder shall not form depo
pre than 1 g/m?2;

practice the weight of the watch glass is measured before and at the end of the te
e difference between both measures is representative of the amount of the talcum p
ich has entered the protected space.

P6X enclosures, IEC 60529:1989, A3.6 applies. No talcum powder shall be obse
the enclosure at the end of the tést.

e the enclosure tested according to 9.8 is too large for the verification of IP5X or P4
bnal smaller enclosure having the same design details-may can be used for this ted

Degree of protection against ingress of water as indicated by second
characteristic humeral

he testy water shall not have ingressed into the protected space.

D529:1989,14+1 and 14.2-of and IEC 60529:1989/AMD2:2013, 14.1 and 14.2 apply|.

and

13.5
alcum

of the
tering
5its of

5t and
bwder

vable

X, an

s\of water is verified by the use of dry absorbent paper positioned to occupy the

base

area of each protected space.

For doors or covers intended to accommodate equipment, a strip of paper, bent to form a 90°

angle

profile, is attached to the base of the declared protected space for that surface.

The paper should project from the surface equal to the depth of the protected space or a
maximum of 30 mm.

Where the enclosure has any uncovered aperture, a section of absorbent paper, equal to or
greater than the size of the aperture, is positioned on the surface of the protected space in its
immediate vicinity.

Immediately after the test, all indicator papers shall still be dry.
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In practice, a coloured blotting or filter paper will show very clearly any moisture by its
discolouration.

9.9.3

Degree of protection against hazardous parts as indicated by additional letter

IEC 60529:1989, Clause 15 applies.

The access probe shall not touch the surface of the protected space.

9.10
9.10.1

Parts

The thermal stability of enclosures manufactured from insulating material Shall be verif

the d
tempsg

The gnclosure, mounted as for normal use, is subjected to a test in a heating cabinet w

atmog
If the
may b

NOTE-
would
stress
enclo

The ulse of an electrically heated cabinetds recommended.

After
tempsg

The €
additi
as fol

With the forefinger'wrapped in a dry piece of rough cloth, the sample is pressed with a fo

5 N.

NOTE-|

Properties of insulating materials

I'hermal stability

'y heat test. The test shall be carried out according to IEC 60068-2-2 Test Bb
rature of 70 °C, with natural air circulation, for a duration of 168h\(seven days).

phere having the composition and pressure of the ambignt air with no forced venti
dimensions of the enclosure are inconsistent with those “of the heating cabinet, th
e carried out on a representative sample of the englosure.

ed. Place of material sampling should, be determined by agreement betwee]
bure manufacturer and the testing laboratory.

he treatment, the enclosure orsample is removed from the cabinet and kept at ar
rature and a relative humidity of between 45 % and 55 % for at least 96 h (four day

nclosure or sample.shall show no crack visible to normal or corrected vision w
bnal magnificatiop~nor shall the material have become sticky or greasy, this being j
OwS:

P _<The force of 5 N can be obtained in the following way: the enclosure or sample is placed on on¢g

intended for decorative purposes that have no technical significance shall’ not be
considlered for the purpose of this test.

ed by
at a

ith an
ation.
e test

1—The sample of the enclosure should include portions in which the molding prpcess
require the insulating material to flow in a_nen-linear path and consequently be highly

n the

hbient
s).

ithout
idged

rce of

of the

a‘balance and the other pan is loaded with a mass equal to the mass of the sample plus 500 g. Equ

pans o
is then

librium

restored by pressing the sample with the forefinger wrapped in a dry piece of rough cloth.

No traces of the cloth shall remain on the sample and the material of the enclosure or sample
shall not stick to the cloth.

9.10.2 Resistance to normal heat

The suitability of the insulating materials to resist effects of heat shall be verified either by
reference to the insulation temperature index (determined e.g. by the methods of IEC 60216
series), or by compliance with IEC 60085:2007.

As alternative, the test procedure reported in IEC 60695-10-2:2014, method A, can be used. 34

NOTE With recognition of the differences to other methods, insulating materials can also be selected based on the
relative thermal index (RTI), UL 746B.


In IEC 60695-10-2, test methods A and B are described; the most suitable for empty enclosures is method A.

https://iecnorm.com/api/?name=e283a95b10d9f352691f97a7786f9991

IEC 62208:2023 CMV © IEC 2023 - 25—

9.10.3 Resistance to abnormal heat and-te fire due to internal electric effects

Compliance is checked by tests in accordance with the principles of IEC 60695-2-10:2021 and
the details of IEC 60695-2-11:2021. For a description of the test, see IEC 60695-2-11:
20002021, Clause 4.

The apparatus to be used shall be as described in IEC 60695-2-11:20002021, Clause 5.

If the dimensions of the enclosure are inconsistent with those of the test apparatus, the test
shall be carried out on a sample. This sample shall be taken from an area of minimum thickness
taken from the enclosure. In the case of doubt, the test shall be repeated on two further
Samples:

NoTEB—The sample of the enclosure should include portions in which the molding process
would| require the insulating material to flow in a non-linear path and consequently be highly
stresqed. Place of material sampling should be determined by agreement between the
enclogure manufacturer and the testing laboratory. 35

The spmple is stored for 24 h in an atmosphere having a temperature.between 15 °C and|35 °C
and a(relative humidity of between-35 45 % and-45 75 % before starting the test.

The gpparatus shall be placed in a substantially draught-free<dark room, so that the flames
occurfing during the test are visible.

Befor¢ starting the test, the thermocouple is—ealibrated verified in accordancel with
IEC 6P0695-2-10:20002021, Clause 5.

During the test, the procedure given _in’IEC 60695-2-10:200082021, Clause 8 and
IEC 6P695-2-11:20062021, Clause 10 shall be followed.

After pach test, it is necessary to clean the tip of the glow wire of any residue of insylating
materjal, for example by means of a®rush.

The t¢mperature of the tip of the-glow wire shall be as follows:

* | for parts intended:to retain current-carrying parts in position: (960 £ 1p) °C;

* | for parts intended to be installed in hollow walls: (850 = 451)0) °C;

« | for all otherparts, including parts not intended to retain current-
carrying\parts in position including the earth terminal and parts
intended to be embedded in walls which are combustion-resistant: (650 + 451)) °C.

NOTE p First’bullet is only valid if the enclosure is equipped with supports for busbars.

The duration of application shall be (30 = 1) s.

During application of the glow wire and during a further period of 30 s, the specimen, the parts
surrounding the specimen and the layer of tissue paper placed below it shall be observed.

The time at which the specimen ignites and the time when flames extinguish during or after the
period of application are noted.

The specimen is considered to have withstood the glow-wire test if

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

o flames and glowing of the specimen extinguish within 30 s after removal of the glow wire.

There shall be no burning of the tissue paper or scorching of the pinewood board.



This text is converted into normative as it contains a recommendation, and a note cannot contain recommendations.
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NOTE 23 Higher temperatures, shorter times for the flame to extinguish and other times of application can be
applied, subject to agreement between the enclosure manufacturer and the user.

For small parts having surface dimensions not exceeding 14 mm x 14 mm, an alternative test
may be used (e.g. needle flame test, according to IEC 60695-11-5:2016, with a duration of
30 s + 1 s.). The same procedure may be applicable for other practical reasons where the metal
material of a part is large compared to the insulating material. 36

9.11 Dielectric strength

9.11.1 General

non-

ting materials.
Complliance is checked as indicated in 9.11.2 to 9.11.5.

9.11.2 Preconditioning

The epclosures are placed in a humidity cabinet containing air with relative humidity mainfained
at betiveen 91 % and 95 %. The air temperature, where the enclosurgsiare placed, is mainfained
at (40[ £ 2) °C.

The epclosures are kept in the cabinet for 48 h (two days).

In most cases, the enclosures-may can be brought to the specified temperature by kgeping
them @t this temperature for at least 4 h before the humidity treatment. A relative humidgity of
betwgen 91 % and 95 % can be obtained by placing‘in the cabinet a saturated solution of spdium
sulphate (Na,SO,) or potassium nitrate (KNQs3) 'in water having a sufficiently large copntact

surfage with the air.

In order to achieve the specified conditions within the cabinet, it is necessary to engure a
constant circulation of air and, in general, to use a cabinet which is thermally insulated.

9.11.3 Enclosures without.metal elements inside the protected space 37

An AG RMS dielectric test.voltage of substantially sine-wave form or DC dielectric test vpltage
at a value of 1,5 times tethe values according to-10-9-4-of IEC-61439-1:2041 Table 4 is applied
for 1 min between two metal foils, one in contact with the external surface and the other jnside
the enclosure at the limit of the protected space.

Initially, not more than half the prescribed voltage is applied. It is then raised rapidly to-theful
value|1,5 tiMes of the values indicated in Table 4.



An alternative test is defined in this paragraph as it can be difficult testing small parts with glow wire.

In previous edition 2.0 of IEC 62208, reference to Subclause 10.9.4 of IEC 61439-1:2011 was made; in addition, in Subclause 10.9.4 of IEC 61439-1:2011 reference to Table 8 of IEC 61439-1 was made.
In order to avoid the need to read in two different Standards, Table 8 of IEC 61439-1:2020 is copied as Table 4 in this new edition 3.0 of IEC 62208 and reference to IEC 61439-1 is removed.

https://iecnorm.com/api/?name=e283a95b10d9f352691f97a7786f9991

IEC 62208:2023 CMV © IEC 2023 - 27 -

Table 4 — Dielectric test voltage

Rated insulation voltage U, Dielectric test voltage Dielectric test voltage
AC or DC AC RMS DC
\% V \%
U, <60 1000 1415
60 < U, = 300 1 500 2120
300 < U, <690 1890 2670
690 < U._< 800 2 000 2830
800 < U; =1 000 2 200 3110
1000 < U, < 15007 2700 3820
2  For DC only.

9.11.4 Enclosures having metal elements inside the protected space 37

All internal metallic parts are connected to a copper bar, and an AG RMS dielectric test vpltage
of suljstantially sine wave form or DC dielectric test voltage ataalue of 1,5 times to the yalues
accorfing to-10-9-4-ef{EC61439-1:2044 Table 4 is applied«for 1 min between a metal [foil in
contagt with the external surface and the bar. For enclosures with double or reinforced
insulgtion, the test voltage for this test shall be twice théyvalues according to Table 4.

Initially, not more than half the prescribed voltage. is-applied. It is then raised rapidly to the-fult
valdelincreased test voltage as determined in the“previous paragraph.

NOoTELA hole in the external surface of the enclosure-enables can enable the voltage|to be
conngcted to the bar. Creepage and clearance distances between the bar and the external
surfage should be taken into account.

9.11.3 Results to be obtained

The spmples shall show no damage impairing their further use; no flashover or breakdown shall
occur|during the test.

9.12 |Effective earth’continuity between the exposed-conductive-parts of the clasg
enclosure and the protective circuit 39

It sha]l be verified that the different exposed conductive parts of the enclosure are effegtively

conngcted to the-earthing-terminal-ercontactof-the-protective-cireuit-and-that-theresistapee-of
theeiretiitrdoesnotexeceed 0,40 terminal or contact for the incoming earthing or protgctive

conductor-

Verification shall be made using a resistance-measuring instrument-er—arrangement that is
capable of driving a current of at least 10 A (AC or DC). The current is passed between each

exposed conductive-part and the-earthing-termination—peint means for the connection of an
external earthing or protective conductor.-Fhe-voltage-drop-between-these points-ismeasured-
The resistance-calculated-from-the-current-and-this-voltage-drop shall not exceed 0,1 Q.



In previous edition 2.0 of IEC 62208, reference to Subclause 10.9.4 of IEC 61439-1:2011 was made; in addition, in Subclause 10.9.4 of IEC 61439-1:2011 reference to Table 8 of IEC 61439-1 was made.
In order to avoid the need to read in two different Standards, Table 8 of IEC 61439-1:2020 is copied as Table 4 in this new edition 3.0 of IEC 62208 and reference to IEC 61439-1 is removed.

This text is converted into normative as it is a recommendation, and a note cannot contain recommendations.

The text of this subclause is aligned with Subclause 10.5.2 of IEC 61439-1:2020.
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9.13 Resistance to ultra-violet (UV) radiation 40
9.13.1 Verification by test
9.13.1.1 General

This test applies only to enclosures and external parts of enclosures intended to be installed
outdoors and which are constructed of insulating materials or-metals enclosures that are entirely
coated by synthetic material. Representative samples of such parts shall be subjected to the
following test.

)
9.13.1.2 Verification for enclosures\and external parts of enclosures constructed| of
insulating materials 440

-
.\Q

Test 4amples:

e siX test specimens of standard size according to ISO 178:2019, and
o siX test specimens@ tandard size according to ISO 179-1:2010 and ISO 179-2:202(

shall be prepare .
N

The tgst sp ns shall be made under the same conditions as those used for the manufacture
of the|en re being considered.

Test sequence:

a) UV test on all twelve samples according to ISO 4892-2:2013, method A, cycle 1 providing a
total test period of 500 h.

b) Verification of the flexural strength in accordance with ISO 178:2019 (method A) with six of
the samples. The surface of the sample exposed to UV radiation shall be turned face down
and the pressure applied to the non-exposed surface.

c) Verification of the Charpy impact in accordance with ISO 179-1:2010 or ISO 179-2:2020 on
the other six samples. No notches shall be cut into the sample and the impact shall be
applied to the exposed surface.

Results to be obtained:

e Samples shall not show cracks or deterioration visible to normal or corrected vision without
additional magnification.


This subclause is replaced with the wording of Subclause 10.2.4 of IEC 61439-1:2020; it is more completed and updated than the existing in previous edition 2.0 of IEC 62208.

This test is aligned with IEC 61439-1:2020; this subclause is the same as 10.2.4.1.1 of IEC 61439-1:2020.
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e The flexural strength according to ISO 178:2019 shall have 70 % minimum retention.

e The Charpy impact according to 1ISO 179-1:2010 or ISO 179-2:2020 shall have 70 %
minimum retention. For materials whose impact bending strength cannot be determined prior
to exposure because no rupture has occurred, not more than three of the exposed test

sp
9.13.1

ecimens shall be allowed to break.

.3 Verification for enclosures and external parts of enclosures coated on their

exposed surface(s) by synthetic material 42

Test sample: Three representative samples of suitable size shall be tested. The test specimens
shall be made under the same conditions as those used for the manufacture of the enclosure

beingeensidered-

Test g§equence:

a) UY test on all three samples according to ISO 4892-2:2013, method A, cycle/1 provifling a
total test period of 500 h.

b) Varification of the retention of the coating according to ISO 2409:2028

Resulfs to be obtained:

The apgherence of the synthetic material shall have a minimum fetention of category 3 accgrding

to ISQ 2409:2020.

9.13.2 Verification by comparison to a reference design 43

Enclopures and external parts made of the same insutating materials, irrespective of their shape

and s|ze, are covered by the test on the representative samples.

9.14 |Resistance to corrosion 44

9.14.1 General

Ferropis metallic enclosures and.(external ferrous metallic parts of insulating and combined

enclogsures shall be tested to verify that they ensure protection against corrosion.

If it i3 not possible to carry out the test on the enclosure, the test shall be carried qut on

enclogure elements showing the same constructional detail as the enclosure itself: material,

thickness, layer of coating, etc.-lnallcases-hinges,locksand-fasteningsshal-be-tested.

In all gases, hinges, locks and fastenings shall also be tested unless they have previously been

subje¢ted to'an/equivalent test and their resistance to corrosion has not been compromiged by

their application.

The enclosure subjected to the test shall be mounied as for normal use according to the

enclosure manufacturer’s instructions.

The e

nclosure or samples shall be new and in a clean condition.

NOTE For special service conditions (7.3) other criteria—may can apply, subject to an agreement between the
enclosure manufacturer and the user.

9.14.2 Test procedure

9.14.2.1 General

Enclosures shall be subjected to the test defined in 9.14.2.2 or in 9.14.2.3:



This test is aligned with IEC 61439-1:2020; this subclause is the same as 10.2.4.1.2 of IEC 61439-1:2020.

This test is aligned with IEC 61439-1:2020; this subclause is the same as 10.2.4.2 of IEC 61439-1:2020.

This test is aligned with IEC 61439-1:2020; this subclause is the same as 10.2.2 of IEC 61439-1:2020.
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9.14.2.2 Severity test A

This test is applicable to:

ferrous metallic indoor enclosures;
external ferrous metallic parts of indoor enclosures;

internal ferrous metallic parts of indoor and outdoor enclosures upon which intended
mechanical operation-may can depend.

The test consists of:

9.14.2.3 Severity test B

This tpst is applicable to:

The

Each [12-day period comprises:

and

9.14.3 Results to be 6btained

74

at|{(40 + 3) °C and relative humidity of 95 %,

2 ¢ycles of 24 h each to salt mist test according to IEC 60068-2-11:2029"(Test Kq: Salt
mist), at a temperature of (35 = 2) °C.

fefrous metallic outdoor enclosures;

e>IernaI ferrous metallic parts of outdoor enclosures:
t

st comprises two identical 12-day periods.

5 ¢ycles of 24 h each to damp heat cyclingtest according to IEC 60068-2-30:2005 (Tept Db)
at|(40 £ 3) °C and relative humidity 0f*95 %,

7 ¢ycles of 24 h each to saltomist test according to IEC 60068-2-11:2021; (Test Kg: Salt
mist), at a temperature of\(35 * 2) °C.

After the test, the enclosure or samples shall be washed in running tap water for 5 min, finsed
in distilled or demineralized water then shaken or subjected to air blast to remove |water
droplets. The spécimen under test shall then be stored under normal service conditions for 2 h.

Complliancelis checked by visual inspection to determine that:

there 15 no evidence of ifon OXIde, cracking or other deterioration more than that alfowed by
ISO 4628-3:2016 for a degree of rusting Ri1 (considering the sample as a whole). However,
surface deterioration of the protective coating is allowed. In case of doubt associated with
paints and varnishes, reference shall be made to ISO 4628-3:2016 to verify that the samples
conform to the specimen Ri1;

the mechanical integrity is not impaired;
seals are not damaged;

doors, hinges, locks, and fastenings work without abnormal effort.

9.15 Thermal power dissipation capability 45



In previous edition 2.0, reference to Clause 10.10.4.2.2 of IEC 61439-1 was made; in order to avoid the need to read in two different Standards, subclauses for each of the different ways to assess power dissipation are created.
Also, Subclause 9.15 is aligned with requirements in IEC 61439-1:2020.
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9.15.1

General

The thermal power dissipation data (see 6.3.7) provided by the enclosure manufacturer shall
be determined by test or by calculation and comparison or by calculation method.

9.15.2 Determination of the power dissipation capability by test 46

The ambient air temperature shall be measured by means of at least two thermometers or
thermocouples equally distributed around the enclosure at approximately half its height and at
a distance of approximately 1 m from the enclosure. The thermometers or thermocouples shall
be protected against air currents and heat radiation.

The 4
meas
For a

— in

The t¢mperature-rise limits apply for a daily average ambient a\'{fé;?nperature up to 35 °C

servig

The p
intend
over {

9.15.3

The p|
tested

This 1
same

This 1

a) te
co

The alnbient air temperature during the test shall be between +10 °C and +40 °C. ®

ir temperature-rise (air temperature inside the enclosure minus the ayerage
ired values of the ambient air temperature) shall be measured in the to e encl
ccessible external enclosures and covers, it shall not exceed: (1/

btal surfaces 30 K Q(b

bulating surfaces 40 K (bq/q/

e conditions.
S

ower loss shall be simulated by means of heal<§<that produce heat equivalent
ed power loss capability of the enclosure. The ng resistors shall be distributed 4
he height of the enclosure and installed in ss\g&«ble places inside the enclosure.

Determination of the power dissi%&n capability by calculation and
comparison $

pwer dissipation capability can al:gbef)e determined by calculation, and comparison
reference design. \Q

range of construction,of-enclosure.

hethod request&)@%he following conditions are fulfilled:

Chnical critesia(e.g. dimensions, raw material, thickness, IP degree, openings, insta

e

b) th
S

ndition with~covered or exposed sides) of a reference design used for calculation sh
actly t ame as those of the tested reference design;

a@ enerated by the selected equipment is distributed uniformly inside the pro

bf the
bsure.

under

fo the
venly

with a

hethod is used speciall ‘{Qci’nterpolate different dimensions or technical variants infto the

lation
all be

ected

c) test on reference design is carried out in accordance with 9.15.2;

d) for any reference enclosure configuration verified by test, the thermal power dissipation
capability measured shall be strictly higher than the calculation method performed on the

sa

me enclosure configuration and specification;

e) In case of interpolation to a full range sizing, at least the smallest and largest size of the
range shall be tested. Enclosures shall have the same generic design and the same physical
construction and refer to a suitable and a typical reference design verified by calculation

an

d compared with a tested reference design.

9.15.4 Determination of the power dissipation capability by calculation method

The thermal power dissipation capability determined by calculation shall be performed in
accordance with IEC TR 60890.



This subclause is aligned with Subclause 10.10 and Table 6, both of IEC 61439-1:2020.
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For the purpose of the calculation, it is assumed that the heat generated by the selected
equipment is distributed uniformly inside the protected space.
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Annex A
(informative)

List of notes concerning certain countries

Clause/Subclause

Text

1

Add a new Note after Note 1:

The United States of America (USA) uses enclosure “Type” designations according to

UL 50 and UL 50E. The enclosure Type designations specify additional
environmental requirements for conditions such as corrosion, rust, icing,

&

coolants. For this reason, the IEC Enclosure Classification Designations sed
with an enclosure Type designation number appropriate for these markets
g,
1 Add a new Note after Note 1: (l/b
Canada uses enclosure type designations in accordance with O?%tandard C23.2
No. 94.1 and 94.2. Type designations specify additional envi(as ental requirements
or this reason, the

for conditions such as corrosion, rust, icing, oil, and cool
IEC enclosure classification designations IP are used wi enclosure type

designation number appropriate for these application%



In this table, Note 2 from the scope of edition 2.0 of IEC 62208 and a new note for Canada are included.
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List of comments

Editorial change to avoid confusion, as the term “supplied” can be understood as supplied
by the supply chain.

This wording is moved to Annex A (informative) “List of notes concerning certain
countries”. Reference to Standard NEMA 250 is replaced with reference to Standards
UL50 and UL50E, as these Standards are used together.

IEC 62208 is a product standard for the product “empty enclosure” and an empty
enclosure may also be used for applications other than assemblies according to IEC
61439. It is considered suitable to avoid misunderstandings with the term “applicable

pRLL

A | + ot o
MTUUuULL otdiiudru .

This definition is reworded in order to align it with definition 3.4.15 “protected spalce" of
IEC 61439-1:2020.

In the whole document it is stated if a requirement affects the enclosure qr the
assembly manufacturer; so, there is no longer a need to defing,'the enclosure
manufacturer.

This definition is taken from IEC 61439-1:2020 in order to align,\this edition 3.0 ¢f IEC
62208 with IEC 61439-1:2020.

In Clause 4 and in Subclause 6.3.1, the term “rated insdlation voltage” is mentjoned;
however, no definition nor explanation of this term is«given in the document.[As a
consequence, it is deemed as necessary to include a definition.

This definition is taken from IEC 61439-1:2020 butodified in order to fit it to enclogures.
[The aim is to align this edition 3.0 of IEC 62208-with IEC 61439-1:2020.

This definition is the same than definition 3.5:1'in IEC 61439-1:2020. It is introdug¢ed in
order to align this edition 3.0 of IEC 62208%with IEC 61439-1:2020.

This definition is the same than definition”3.5.2 in IEC 61439-1:2020. It is introdug¢ed in
order to align this edition 3.0 of IEC 62208 with IEC 61439-1:2020.

The text is changed in order to make EMC a facultative feature of the enclosure.
The note is changed to normative text as it is a requirement.

The whole clause is reworded to ease reading and understanding.

Rated insulation voltage also needs to be given for Class Il type enclosures.

[There was no requirement related to check the suitability of insulating materials in rglation
with the temperatures that can be attained by the enclosure; also, there was no
requirement for the enclosure manufacturer to state the verified temperature.

This text iss-about thermal power dissipation capability. It is considered that power
dissipation.is not a general characteristic, so a new Subclause 6.3.7 “Thermal power
dissipation capability” is created and this text is moved to that subclause.

Deleted because it is considered as redundant with the first paragraph of 6.3.3.

Sithelaucacs 7 2 4 6 7 2 2 9 ara inoliudad in Tahla 1 Tahla 1 of thic aditian 2 0 rf IEC
ot e S e S—r—to——E=—a et et e —aure— a6+t S EeaHtHe i —oo—-€

62208 is aligned with Table 15 of IEC 61439-1:2020.
This text is aligned with Subclause 7.2 of IEC 61439-1:2020.

This text is moved to new Subclause 8.8 “Protection against corrosion”; these are specific
requirements, not general requirements.

This text is moved to new Subclause 8.9 “Enclosures constructed of or covered by
insulating material”; these are specific requirements, not general requirements.

Enclosures are often sold with accessories (bases (plinths), wheels, etc.) that are
specifically designed for these enclosures and, in consequence, shall withstand the same
loads as the enclosure. Therefore, load-bearing capacity of accessories shall match with
load-bearing capacity of the enclosure.

This text is moved to new Subclause 8.9 “Enclosures constructed of or covered by
insulating material”.


https://iecnorm.com/api/?name=e283a95b10d9f352691f97a7786f9991

24
25
26

27
28
29

30

31

32
33
34

35

36

37

38

39
40

41

42

43

44

45

46
47

- 36 - IEC 62208:2023 CMV © IEC 2023

The text of this subclause is aligned with subclause 8.4.3.2.2 of IEC 61439-1:2020.
The text of this subclause is aligned with subclause 8.4.4 of IEC 61439-1:2020.

The text of this subclause is aligned with Subclause 8.2.1 of IEC 61439-1:2020; in
addition, Standard to be applied to check IK code are introduced.

The text of this subclause is aligned with Subclause 8.2.2 of IEC 61439-1:2020.
The text of this subclause is aligned with Subclause 8.1.2 of IEC 61439-1:2020.

It is considered as an improvement to gather all requirements for enclosures made of
insulating material in this subclause.

This table was Table 1 in previous edition 2.0, and tests were ordered according to the

number oT clauses.

In this edition 3.0, tests are ordered according to the order in which tests are carrigd out;
the aim is to make Standard easier to be read and understood.

Solvent as defined is not easily available; it is decided to replace it with more fasily
available solvents.

[The wording is rewritten in order to precise test as much as possible;
The text of this subclause is aligned with Subclause 10.2.5 of IEC61439-1:2020.

In IEC 60695-10-2, test methods A and B are described;-the most suitable for gempty
enclosures is method A.

This text is converted into normative as it contains a recommendation, and a note dannot
contain recommendations.

An alternative test is defined in this paragraph as'it.can be difficult testing small parfs with
glow wire.

In previous edition 2.0 of IEC 62208, referenee to Subclause 10.9.4 of IEC 61439-1:2011
was made; in addition, in Subclause 10.9¢4 of IEC 61439-1:2011 reference to Table 8 of
IEC 61439-1 was made.

In order to avoid the need to read intwo different Standards, Table 8 of IEC 61439-1:2020
is copied as Table 4 in this new-edition 3.0 of IEC 62208 and reference to IEC 61439-1
is removed.

This text is converted into_normative as it is a recommendation, and a note cannot cpntain
recommendations.

The text of this subelause is aligned with Subclause 10.5.2 of IEC 61439-1:2020.

This subclause_is neplaced with the wording of Subclause 10.2.4 of IEC 61439-1:2020; it
is more completed and updated than the existing in previous edition 2.0 of IEC 62208.

This test is aligned with IEC 61439-1:2020; this subclause is the same as 10.2.4 1.1 of
IEC 61439-1:2020.

This~test is aligned with IEC 61439-1:2020; this subclause is the same as 10.2.4./1.2 of

IEC 61439-1:2020.

=t Tt T 24-20f IEC
61439-1:2020.

This test is aligned with IEC 61439-1:2020; this subclause is the same as 10.2.2 of IEC
61439-1:2020.

In previous edition 2.0, reference to Clause 10.10.4.2.2 of IEC 61439-1 was made; in
order to avoid the need to read in two different Standards, subclauses for each of the
different ways to assess power dissipation are created.

Also, Subclause 9.15 is aligned with requirements in IEC 61439-1:2020.
This subclause is aligned with Subclause 10.10 and Table 6, both of IEC 61439-1:2020.

In this table, Note 2 from the scope of edition 2.0 of IEC 62208 and a new note for Canada
are included.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EMPTY ENCLOSURES FOR LOW-VOLTAGE
SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -
GENERAL REQUIREMENTS

FOREWORD

2023

ational electrotechnical committees (IEC National Committees). The object of IEC is to promotesintern
bperation on all questions concerning standardization in the electrical and electronic fields. To jthis €

baration is entrusted to technical committees; any IEC National Committee interested in\the subject de
participate in this preparatory work. International, governmental and non-governmental/organizations

prising
ational
nd and
eports,

Their
Alt with
iaising

with) the IEC also participate in this preparation. IEC collaborates closely with the Intetnational Organizafion for

Sta

2) Thqg formal decisions or agreements of IEC on technical matters express, as ngarly as possible, an interr
conisensus of opinion on the relevant subjects since each technical committee has representation f
intgrested IEC National Committees.

3) IEQ Publications have the form of recommendations for international use and are accepted by IEC N
Committees in that sense. While all reasonable efforts are made teensure that the technical content
Pulllications is accurate, IEC cannot be held responsible for ¢he way in which they are used or
misjnterpretation by any end user.

4) In

trarjsparently to the maximum extent possible in their nationalrand regional publications. Any divergence b
any] IEC Publication and the corresponding national or regional publication shall be clearly indicated in thg

5) IEQ itself does not provide any attestation of conformity. Independent certification bodies provide con

ass
ser
6) Al

7) No
me
oth

explenses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
PuRlications.

8) Attgntion is drawn to the Narmative references cited in this publication. Use of the referenced publica

indi

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

IEC 6
asse

for low voltage. It is an International Standard.

hdardization (ISO) in accordance with conditions determined by agreement between the two organiza

rder to promote international uniformity, IEC National €ommittees undertake to apply IEC Publi

essment services and, in some areas, access to0 IEC marks of conformity. IEC is not responsible
ices carried out by independent certification'bodies.

isers should ensure that they have the latest edition of this publication.

liability shall attach to IEC or its directors, employees, servants or agents including individual expe|
nbers of its technical committees.and’IEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feqg

[spensable for the cofrect application of this publication.

P208 has been prepared by subcommittee 121B: Low-voltage switchgear and contr
bliesiof IEC technical committee 121: Switchgear and controlgear and their assen

ions.
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om all

ational
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or any
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for any
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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) consideration of the modifications introduced in IEC 61439-1:2020;

b) alignment of test procedures with the newest relevant standards.
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The text of this International Standard is based on the following documents:

Draft Report on voting

121B/180/FDIS 121B/180/RVD

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

The language used for the development of this International Standard is English.
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Hance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avs
w.iec.ch/members_experts/refdocs. The main document types developed\by IE
bed in greater detail at www.iec.ch/publications.

ader's attention is drawn to the fact that Annex A lists all of the "in-same-country" cl
ering practices of a less permanent nature relating to the subject‘of this document

bmmittee has decided that the contents of this document will remain unchanged un
y date indicated on the IEC website under webstore.iec.eh in the data related
ic document. At this date, the document will be

confirmed,

thdrawn,

blaced by a revised edition, or

hended.

ocument was drafted in accordance with ISO/IEC Directives, Part 2, and develo;Led in

ilable
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auses
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INTRODUCTION

The purpose of this document is to harmonize as far as practicable all rules and requirements
of a general nature applicable to empty enclosures for low-voltage switchgear and controlgear
assemblies, in order to obtain uniformity of requirements and verification for empty enclosures
and to avoid the need for verification in other standards.
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1 S

EMPTY ENCLOSURES FOR LOW-VOLTAGE
SWITCHGEAR AND CONTROLGEAR ASSEMBLIES -
GENERAL REQUIREMENTS

cope

This document applies to empty enclosures, as provided by the enclosure manufacturer, prior

to the

This
requir
in acg
does
outdo

NOTE

NOTE

This document does not apply to enclosures which are covered by other specific prd

stand

Comp
produ

NOTE

2 N

The fgllowing documents are referred to in the text in such a way that some or all of their c
constitutes requirements of thissdocument. For dated references, only the edition cited af
For (Yndated references, the’ latest edition of the referenced document (including

amen
IEC 6
IEC6

IEC 6
(12 h

IEC 6
IEC 6

IEC 6
IEC 6
IEC 6

Incorporation or switchgedr ana corntroigedr COmponents DYy the asSSelmbly Mmanurd

document specifies general definitions, classifications, characteristics ,»and
ements of enclosures to be used as part of switchgear and controlgear assemblieq
ordance with the product standard in the IEC 61439 series), the rated-voltage of
not exceed 1 000 V AC or 1 500 V DC, and suitable for general use for’either ind
br applications.

Additional requirements could apply for specific applications.

P Empty enclosures according to this document are suitable for mounting’of electrical components.

ards (e.g. IEC 60670-24).

liance with the safety requirements of the applicable product standard for the final pr
ced using an empty enclosure is the responsibility of the assembly manufacturer.

B This document could serve as a basis for other technical committees.

lormative references

iments) applies.
D068-2-2:2007 ~Environmental testing — Part 2-2: Tests — Test B: Dry heat
D068-2-11:2021, Environmental testing — Part 2-11: Tests — Test Ka: Salt mist

D068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat,

turer.

test
(e.g.
which
Dor or

ducts

oduct

bntent
plies.
) any

cyclic

+12 h cycle)

0085:2007, Electrical insulation — Thermal evaluation and designation
0364 (all parts), Low-voltage electrical installations

0529:1989, Degrees of protection provided by enclosures (IP Code)
0529:1989/AMD1:1999
0529:1989/AMD2:2013

IEC 60695-2-10:2021, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

IEC 60695-2-11:2021, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test methods for end-products (GWEPT)
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IEC 60695-10-2:2014, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test
method

IEC 60695-11-5:2016; Fire hazard testing — Part 11-5: Test flames — Needle-flame test method
— Apparatus, confirmatory test arrangement and guidance

IEC TR 60890:2014, A method of temperature-rise verification of low-voltage switchgear and
controlgear assemblies by calculation

IEC 62262:2002, Degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)
IEC 6p262:2002/AMD1:2021

ISO 1[78:2019, Plastics — Determination of flexural properties

ISO 1f9-1:2010, Plastics — Determination of Charpy impact properties — Pqrt 1:
Non-instrumented impact test

ISO 1[79-2:2020, Plastics — Determination of Charpy impact properties’™— Part 2: Instrumented
impadt test

ISO 2409:2020, Paints and varnishes — Cross-cut test

ISO 4p28-3:2016, Paints and varnishes — Evaluation of dégradation of coatings — Desighation
of quantity and size of defects, and of intensity of_ufiform changes in appearance — Rart 3:
Assedsment of degree of rusting

ISO 4B92-2:2013, Plastics — Methods of €xposure to laboratory light sources — Pprt 2:
Xenom-arc lamps

ISO 111469:2016, Plastics — Generic identification and marking of plastic products

3 Tperms and definitions
For thle purposes of thisidocument, the following terms and definitions apply.

ISO apd IEC maintain terminology databases for use in standardization at the follpwing
addrepses:

o |ELC Electropedia: available at https://www.electropedia.org/

e ISP ©Online browsing platform: available at https://www.iso.org/obp

3.1

empty enclosure

enclosure intended for support and installation of electrical equipment, whose internal space
provides suitable protection against external influences as well as a specified degree of
protection against approach to or contact with live parts and against contact with moving parts

Note 1 to entry: Throughout this document, the word enclosure is used for empty enclosure.

Note 2 to entry: For the purposes of this document, the terms boxes, cubicles, desks or cabinets are alternative
terms for enclosures.
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cted space

internal space or portion of an enclosure as specified by the enclosure manufacturer intended
to enclose electrical components, and which provides defined protection against external

influe

3.3

nces and contact with live parts

cover
external part of the enclosure

3.4
door
hinge

3.5

mounting plate
hte internal accessory of the enclosure intended for the mounting of eléc¢trical compdnents

separ

3.6
cable

remoyable accessory of the enclosure, intended for securing and sealing of cables, cond

and c

3.7
remo
cover

remoyed for carrying out certain operations and maintenance work

Note 1

3.8
inspe

actionl comprising careful scrutiny, including visual scrutiny where conditions are obvious
item carried out either without dismantling, or with the addition of partial dismantling as req

suppl

the cqndition of an item

[SOU

condifions are obvious' has been added.]

3.9

rated
Ui
value

] or sliding cover

gland plate

bnduits at their point of entry

yable cover
which is designed for closing an opening in the external enclosure and which c

to entry: A lid is considered as a removable cover.

iction

bmented by means such-as-measurement, in order to arrive at a reliable conclusion

RCE: |EC 60050-426:2020, 426-14-02, modified — "including visual scrutiny

insulation voltage

of the RMS withstand voltage assigned by the enclosure manufacturer to the enc

ictors

an be

of an
uired,
as to

where

osure

or to a part of it, characterizing the specified (Tong-term) withstand capability of its insulation

[SOURCE: IEC 60050-312:2014, 312-06-02, modified — Symbol U, has been added, in the

definition "rated value" has been replaced by "value", "enclosure" has been added to
manufacturer, "equipment" has been replaced by "enclosure" and the Note has been deleted.]
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| enclosure

enclosure with at least one provision for a basic protection and a connection to a protective
conductor as provision for fault protection

Note 1

to entry: See IEC 61140:2016, 7.3 for further details.

[SOURCE: IEC 61439-1:2020, 3.7.24, modified — "assembly" has been replaced by "enclosure"

and N

3.11

class
enclo
e b3
e su

orin

e b4

Note 1

[SOU
"encld

3.12

empty
empty
indoo

3.13

empty
empty
outdo

4 C

Enclo

a) th
[ ]
[ ]

ote 2 to entry has been deleted.]

H-enclosure

sure which is provided with the following;

sic insulation as provision for basic protection, and

pplementary insulation as provision for fault protection,

vhich

sic protection and fault protection are provided by reinforced insulation

to entry: See IEC 61140:2016, 7.4 for further details.

RCE: IEC 61439-1:2020, 3.7.25, modified — "assemibly" has been replaceg
sure".]
¥ enclosure for indoor installation

enclosure that is designed for use in locdtions where the normal service conditio
use as specified in Clause 7 apply

y enclosure for outdoor installation
enclosure that is designed for-use in locations where the normal service conditio
br use as specified in Clause_7apply

lassification

sures are classified according to:

b type of material:
insulating;

metallic;

d by

ns for

ns for

combination of insulating and metallic

b) method of mounting:

floor standing;
wall mounting;
flush mounting;

pole mounting.

c) the intended location:

outdoor;

indoor.
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d) the degree of protection:

e |IP code, according to IEC 60529:1989 and IEC 60529:1989/AMD1:1999 and
AMD2:2013;

e IK code, according to IEC 62262:2002 and IEC 62262:2002/AMD1:2021.
5 Electromagnetic compatibility (EMC)

EMC requirements are not applicable for enclosures according to this document.

NOTE EMC is not a basic requirement for empty enclosures to this document. However, when enclosure
manufgcturers want to assign a degree of protection against electromagnetic disturbances (EM code) it is referred
to IEC p1000-5-7:2001.

6 Information to be given regarding the enclosure

6.1 General

The fgllowing information shall be given by the enclosure manufacturer)

6.2 |Marking

The ehclosure shall be identifiable, making it possible for th& assembly manufacturer to pbtain
relevgnt information from the enclosure manufacturer. Such-identification shall comprise

e either the name, trade mark or identification mark of'the enclosure manufacturer;

e type designation or identification number of the\enhclosure.

The marking shall be durable and easily legible-and can be inside the enclosure.
Compliance is checked according to the test of 9.3 and by inspection.
Markipg for the recycling of plastic parts shall be as stated in ISO 11469.

Markipg of enclosures used_for class |l assemblies with the symbol IEC 60417-5172 O
(2003}02) is the responsibility of the assembly manufacturer.

6.3 Documentation
6.3.1 General

The epclostre manufacturer’s documentation shall include:

— the‘enclosure classification (see Clause 4);

— any instruction necessary for the correct handling, assembling, mounting and service
conditions of the enclosure;

— areference to this document, and
— the following characteristics:
e dimensions (see 6.3.2);
e mounting arrangements (6.3.3);
e permissible loads (see 6.3.4);
e lifting and transport devices, if necessary (see 6.3.5);
e protective measures (see 6.3.6);
e thermal power dissipation capability (see 6.3.7);

e applicable service conditions (see Clause 7);
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location and size of protected space (see 3.2);

rated insulation voltage U; of enclosures constructed of an insulating material and
Il enclosures (see 9.11.3, Table 4);

degree of protection against mechanical impact (IK code, see 8.6);

2023

Class

degree of protection against contact with hazardous live parts, ingress of solid foreign

bodies and water (IP code, see 8.7);

maximum permissible temperatures inside for which enclosures constructed of insulating

material is suitable (see 9.10.2).

6.3.2 l_w
The djmensions shall be given in millimetres.

The e
the c4g

The p
extern
manu

6.3.3

The 1
enclo

6.3.4

The p
and d
The Iqg

If the
suppd
provig
(see @

6.3.5

kternal dimensions (height, width and depth) are nominal values and shall, be indica
talogue of the enclosure manufacturer.

rojection of cable gland plates, removable covers and handles shall.not be included
al nominal dimensions, the dimensions of such shall be included in the enc
acturer’'s documentation.

Mounting arrangements

neans and location of the enclosure mounting .drfangements shall be defined
sure manufacturer’s documentation.

Permissible loads

ermissible loads that the enclosure, mounting plates, switchgear and controlgear suj
pors are able to carry shall be defined in the enclosure manufacturer’'s document
ad shall be given in Newtons.

enclosure includes or can_include a mounting plate or switchgear and contr
rts, the permissible load-that the accessory can carry, according to the fixing n
ed inside the enclosure,_shall be defined in the enclosure manufacturer’s document
Iso 8.2).

Lifting and(transport support

Wher¢ required;)the correct location and installation of lifting and transport support arn
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size of lifting devices shall be given in the enclosure manufacturer’'s documentat
instructions on how the enclosure has to be handled (see also 8.3).
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6.3.6

| ~Protective measures

The enclosure manufacturer shall indicate in the technical documentation if the enclosure is
suitable for a class | or class Il assembly.

In the case of a class | enclosure, the enclosure manufacturer shall indicate if the enclosure
ensures electrical continuity throughout by the conductive structural parts of the enclosure or if
and how separate protective conductors to the protective circuits of the installation shall be
carried out (see also 8.5).
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6.3.7 Thermal power dissipation capability

The data for the thermal power dissipation capability are a function of the admissible
temperature inside the enclosure. They shall be provided for the intended mounting methods
(e.g. flush mounting, surface mounting) of the enclosure and of the design of the enclosure, i.e.
with or without ventilation openings and number of horizontal partitions. They shall include at
least temperature rise inside the enclosure at the top, for a given power loss inside the
enclosure. This will provide the assembly manufacturer with the correct data for the selection
of the enclosure according to electrical equipment to be installed. The data for the thermal
power dissipation capability shall be defined in the enclosure manufacturer’'s documentation
(see also 9.15).

7 Skervice conditions

71 General

Enclopures conforming to this document are intended for use under the] following sgrvice
condifions.

The ephclosure manufacturer shall specify the locations for which the~enhclosure is intendegd.

7.2 Normal service conditions

Enclopures conforming to this document are intended, for use under the normal sgrvice
condifions detailed in Table 1.

Table 1 — Climatic\conditions

Indoor installations Outdoor installations
Envirpnmental parameter
Lower limit Upper limit Lower limit Upper limit
+40 °C +40 °C
Amblent air temperature -5°C average over a period of -25°C average over a peripd of
24 h does not exceed 24 h does not exceed
+35 °C +35 °C
-5...+30 °C: 95 % -25...427 °C: 100 %
Humidity conditions? 5% +35 °C: 70 % 15 % +35 °C: 60 %
+40 °C: 57 % +40 °C: 46 %
a8 Rejationship between air temperature and humidity is given in IEC 60721-3-3:2019, Figure A.1. Mo[derate
condensation_should be borne in mind which can occasionally occur due to variations in temperature.

7.3 |Special service conditions

Special service conditions can be induced by particular conditions required in product standards
or by user requirement. The user shall inform the enclosure manufacturer if such special service
conditions exist.

NOTE If any special condition requires a specific test or verification, and there is no standardized test method, the
test method to be carried out will be by an agreement between the manufacturer and the user.

Examples of such conditions can include the following:

e values of ambient air temperature and/or humidity differing from those defined in Subclause
7.2, Table 1;

e applications where variations in climatic conditions are likely to result in exceptional
condensation inside the enclosure;
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e heavy pollution of the air due to presence of dust (coal, cement, etc.), smoke, corrosive or
radioactive substances, vapours or salt;

e exposure to abnormal mechanical stresses (heavy vibrations, shocks, seismic occurrences,
etc.);

e presence of fauna, flora, mould, fungus or small creatures;

e ionizing influences;

e electromagnetic interferences;

e exposure to any type of radiation (for example, solar radiation, X-rays, microwave, ultraviolet
other than solar, lasers, etc.).

7.4
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Conditions during transport and storage
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ions during transport, storage and installation, for example temperature_and hu
ions, differ from those defined in 7.2.

General

nclosure shall be constructed only of materials capable of withstanding the meche
cal and thermal stresses, as specified in Clause 9, as well as the effects of humidity
ely to be encountered in normal use.

hclosure manufacturer shall state in its docunientation if mounting accessories or m¢g
Linting affects the technical characteristics,of the enclosure.
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sory according to the fixing means provided, except when the mounting plate an
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8.3

liance is checked according to the test of 9.4.

Lifting and transport support

If the enclosure is equipped or delivered together with lifting and transport supports, the
enclosure manufacturer shall indicate in the technical documentation the correct location and
installation of these supports, the thread size of lifting devices (if applicable), how the enclosure
has to be handled, and the maximum weight for handling without lifting.

Comp

liance is checked according to the test of 9.5.
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8.4 Access to the interior of the enclosure

Adequate access to the protected space shall be provided by means of (a) door(s) or removable
cover(s). Access may be restricted by the use of a key or tool to provide a degree of protection
to prevent contact with live parts with an enclosure used in an electric system, in accordance
with 8.5.

Cable gland plates and covers which are removable from the outside shall require the use of a
tool.

8.5 Protection against electric shock

8.5.1 General

The following requirements are intended to ensure that the required protective measurgs are
obtairled when an enclosure is used in an electric system conforming to the IEC 60364 sgries.

8.5.2 Requirements for earth continuity within the class | enclosure

The epclosure manufacturer shall provide means for the connectioncaflan external earthling or
protegtive conductor.

All exposed-conductive-parts of the enclosure shall be interconnected together and {o the
means for the connection of an external earthing or protective conductor.

Certa|n exposed-conductive-parts (e.g., screws, riveéfs;”nameplates) that do not constifute a
dangdr need not be connected to the earthing arrangement, either:

— bdcause they cannot be touched on large susfaces or grasped with the hand, or

— bedcause they are of small size (approximately 50 mm by 50 mm) or so located as to eXclude
any contact with live parts.

Thesq interconnections may be achieved either by metal screwed connections, welding orfother
conddctive connections, or by a separate conductor providing earth continuity.

For ligs, doors, cover plates and the like, the usual metal screwed connection and metal hinges
are cgnsidered sufficient te ensure continuity provided that no electrical equipment is attached
to them.

Compliance is checkéd according to the test of 9.12.

For thle continuity of these connections, the following shall apply:

When| ajpart of the enclosure is removed, for example for routine maintenance, the|earth
continuity for the remainder of the enclosure shall not be interrupted.

Means used for assembling the various metal parts of an enclosure are considered sufficient
for ensuring earth continuity if the precautions taken guarantee permanent good conductivity
(see also 9.12).

8.5.3 Requirements for class Il enclosure

The enclosure shall be made of insulating material or of sheet metal with the inner walls fully
insulated from internal live parts. In both cases, the insulation shall be equivalent of double or
reinforced insulation.

The enclosure shall at no point be pierced by conducting parts in such a manner that there is
the possibility of a fault voltage being brought out of the enclosure.
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Compliance is checked according to the test of 9.11 and visual inspection.

8.6 Protection against mechanical impact (IK code)

The degree of protection against mechanical impact, as declared by the enclosure
manufacturer, shall be in accordance with IEC 62262:2002 and IEC 62262:2002/AMD1:2021.

Compliance is checked according to the test of 9.8.

8.7 Protection against contact with live parts, ingress of solid foreign bodies and
water (IP code)

The cJegree of protection against access to hazardous parts, against ingress of solid~foreign
objecis and/or against ingress of water, as declared by the enclosure manufacturer; shall| be in
accorglance with IEC 60529:1989 and IEC 60529:1989/AMD1:1999 and AMD2:2013.

Compliance is checked according to the test of 9.9.

NOTE | An enclosure can be assigned differing IP codes dependent upon the declared IK code.
8.8 |Protection against corrosion

Proteg¢tion against corrosion shall be ensured by the use, of suitable materials or Ry the
applidation of protective coating to the exposed surface,taking into account the int¢nded
condifions of use.

Compliance is checked according to the test of 9.14:

8.9 |[Enclosures constructed of or covered by insulating material

Enclopures or parts of enclosures constrdcted of insulating materials or covered by insylating
materjals shall fulfil the following additignal requirements:

o thermal stability. If the thermalistability of the enclosure relies on insulating materials|, then

the compliance is checked.agcording to the test of 9.10.1;
e repistance to normal heat."€ompliance is checked according to the test of 9.10.2 (see 6.3.1);
e repistance to abnormialtheat and fire. Compliance is checked according to the test of 9.10.3;
o diglectric strength. Compliance is checked according to the test of 9.11;

e repistance toyultra-violet (UV) radiation for outdoor applications, if applicable. Compliance
is checkedaccording to the test of 9.13.

9 Type'tests

9.1 General

Tests according to this document are type tests.

9.2 General conditions of tests

The enclosures under test shall be mounted and installed as in normal use according to the
enclosure manufacturer’s instructions.

Unless otherwise specified, the tests shall be carried out at an ambient temperature of between
+10 °C and +40 °C.

Table 2 shows the number of samples to be tested and the order of test per sample.
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Table 2 — Number of samples to be tested and order of test per sample

Sample | Sample | Sample | Representative Test Subclause
1 2 3 sample
(see 9.12)
Order of test
1 Static loads 9.4
2 Lifting 9.5
3 Mechanical operation 9.6
4 Axial loads of metal inserts 9.7
Protection against mechanical impacts (IK
5 %8
code)
Protection against contact with live parts,
6 ingress of solid foreign bodies and water (IP 9.9
code)
7 Dielectric strength 9.1
8 Continuity of the protective circuit 9.12
9 Marking 9.3
1 Thermal stability 9.10.
2 Resistance to normaltheat 9.10.2
3 Resistance to abnormal heat and fire 9.10.8
1a0b Thermal powerdissipation capability 9.15
2bc¢ Resistance to corrosion 9.14
3 Contjnuity of the protective circuit 9.12
1 Reésistance to ultra-violet (UV) radiation 9.13

a8 Only applicable if verified by test.

b S¢me tests are included in the sequences Solely to reduce the number of samples required, the resultd have
ng significance for the preceding or following tests in the sequence. Therefore, for convenience of testing and
by agreement with the enclosure manhufacturer, these tests can be conducted on separate new samplegs and
orpitted from the relevant sequengce.

¢ Tgsts carried out on representative samples.

All tegts shall be carried out on complete enclosures. If this is not possible, they can be carried
out on represeniative samples taken from the enclosure.

9.3 |Marking

Markipgmade by moulding, pressing, engraving or similar method or means, including |abels

with a Taminated plastic covering, snall not be submitted to the Tollowing test.

The test is made by rubbing the marking by hand for 15 s with a piece of cloth soaked in water
and then for 15 s with a piece of cloth soaked with petroleum spirit.

NOTE The petroleum spirits n-hexane or heptane are suitable solvents for this test.

After the test, the marking shall be easily legible to normal or corrected vision without

magnification.

9.4 Static loads

The enclosure fitted with all its required components to support the permissible load is loaded
with a weight of 1,25 times the permissible load as declared by the enclosure manufacturer.
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The loads are arranged on the mounting plate or switchgear and controlgear supports and on
the door evenly distributed as specified by the enclosure manufacturer. The loads are retained
for 1 h in the closed position.

The closed door is opened and closed five times through 90°, the door is resting at least 1 min
in the open position during each of the 5 operations.

For enclosures constructed of insulating material and metallic enclosures with parts (hinges,
locks, etc.) of insulating material, the loads are retained for 1 h in the closed position at an
ambient temperature of 70 °C.

The c|osed door is opened and closed five times through 90°, the door is resting at Ieastr min
in the|lopen position during each of the 5 operations. This test can be conducted at ambient air
tempgrature or during cool down.

After the test, with the test loads in place, the enclosure shall show no cracks or permanent
distorfions and during the test no deflections which could impair any of its, characteristicsg.

9.5 |Lifting

This test only applies to enclosures with provisions for lifting.

The gnclosure is loaded as in 9.4 and with its door closed)'is lifted with the specified |lifting
meang and in the manner defined by the enclosure mantfacturer.

From [a standstill position, the enclosure shall be raised smoothly without jerking in a vertical
plane|to a height 2 1 m and lowered in the same-manner to a standstill position. This {est is
repeaf[)ed a further two times after which the enclosure is raised up and suspended clear jof the
floor for 30 min without any movement.

Following this test, the enclosure shall*be raised smoothly without jerking from a stapdstill
positipn to a height =2 1 m and moyed (10 £ 0,5) m horizontally, then lowered to a stahdstill
positipn. This sequence shall be carried out three times at uniform speed, each sequence|being
carriefd out within 1 min.

After the test, with the test weights in place, the enclosure shall show no cracks or permanent
distorfions, visible to normal or corrected vision without additional magnification, that|could
impaif any of its chafacteristics.

9.6 |Mechanical operation

If a dqor constitutes part of the enclosure, the operation of hinges, door latches and mechpnical
interlqcKs associated with its movements shall be verified. The number of operating cycleg shall
be 200—~The test is passed if the gperating conditions of these components and the spdcified

degree of protection have not been impaired.

9.7 Axial loads of metal inserts

This test applies to enclosures when threaded metal inserts are provided to retain the mounting
plate or switchgear and controlgear supports in place.

The test shall be carried out by applying an axial load for 10 s to representative samples, as
indicated in Table 3.
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Table 3 — Axial loads of metal inserts

Size of inserts Axial load

M2 N

4 350

5 350

6 500

8 500

10 800

12 300

a8 M: metric thread-size

During the test, the enclosure shall fully rest on a supporting platform to allow the appligcation
of the|above mentioned load.

At thg end of the test, the insert shall still be in its original position; any sign of movement is
not aqceptable.

Crackis and splits in the material containing the insert are al$o not acceptable.

NOTE | Small cracks or air bubbles that were visible before the test;\but not caused by the application of the axial
load, afe ignored.

9.8 |[Degree of protection against external mechanical impacts (IK code)

Verifi¢gation of the degree of protection against mechanical impacts shall be carried put in
accorflance with IEC 62262 by means ofwa test hammer suitable for the dimensions of the
enclogure.

The ehclosure shall be fixed on a rigid support as for normal use.

The impact energy shall be applied:

o three times to each-exposed surface in normal use whose largest dimension is not gbove
1m;
o fivie times to each exposed surface in normal use whose largest dimension is greatef than
1m.

The impacts.shall be applied with even distribution over the faces of the enclosure.

The t.- ctichall nat ha annlind o thin Anealaciirn aapaanAante (A~ loanlie hinanc)
oo ot ot pP P c o tToOtT C—CTeToSuTr C— CoOTm P o e to(C- g oo Mgt o~

After the test, the enclosure shall continue to provide the protections as designated by the IP
code and, if applicable, the dielectric strength. Removable covers can be removed and
reinstalled, doors opened and closed.
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9.9 Degree of protection (IP code)

9.91 Degree of protection against access to hazardous parts and against the ingress
of solid foreign objects indicated by first characteristic numeral

9.9.1.1 Protection against access to hazardous parts

IEC 60529:1989, 12.1 and 12.2 apply.

The access probes shall not enter the protected space.

NOTE z
See mqre information in Annex A.

9.9.1.p Degree of protection against the ingress of solid foreign objects

For IP2X, IP3X, IP4X enclosures, IEC 60529:1989, 13.2 and 13.3 and
IEC 6D0529:1989/AMD1:1999, 13.3 of apply.

For IP5X enclosures, |EC 60529:1989, 13.4, category 2 (without vacdum pump) and 13.5
(withdut vacuum pump) and IEC 60529:1989/AMD1:1999, 13.4 apply. Ingress of talcum ppwder
into protected space is verified as follows:

e Ingress of talcum powder is verified by using a watch glass installed at the centre pf the
base of the protected space of the enclosure in order to@ick up the talcum powder entering
the protected space during the test. After the test, taleUm powder shall not form deposits of

more than 1 g/m?2;

e In|practice the weight of the watch glass is measured before and at the end of the test and
the difference between both measures is representative of the amount of the talcum ppwder
which has entered the protected space.

For IR6X enclosures, IEC 60529:1989, 3.6 applies. No talcum powder shall be obsefvable
insidg the enclosure at the end of the test.

Wherg¢ the enclosure tested according to 9.8 is too large for the verification of IP5X or IP§X, an
additipnal smaller enclosure having the same design details can be used for this test.

9.9.2 Degree of protection against ingress of water as indicated by second
characteristic humeral

IEC 6D0529:1989,14.1 and 14.2 and IEC 60529:1989/AMD2:2013, 14.1 and 14.2 apply.
After the testy water shall not have ingressed into the protected space.

Ingregs\of water is verified by the use of dry absorbent paper positioned to occupy the base
area of each protected space.

For doors or covers intended to accommodate equipment, a strip of paper, bent to form a 90°
angle profile, is attached to the base of the declared protected space for that surface.

The paper should project from the surface equal to the depth of the protected space or a
maximum of 30 mm.

Where the enclosure has any uncovered aperture, a section of absorbent paper, equal to or
greater than the size of the aperture, is positioned on the surface of the protected space in its
immediate vicinity.

Immediately after the test, all indicator papers shall still be dry.
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In practice, a coloured blotting or filter paper will show very clearly any moisture by its

discol

9.9.3
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Degree of protection against hazardous parts as indicated by additional letter

IEC 60529:1989, Clause 15 applies.
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Properties of insulating materials

Thermal stability

intended for decorative purposes that have no technical significance shall' n

ot be

The thermal stability of enclosures manufactured from insulating material Shall be verified by

the d
tempe

The enclosure, mounted as for normal use, is subjected to a test in a heating cabinet w

atmos
If the
may b

The s
the in
of ma

and the testing laboratory.

The u

After

tempgrature and a relative humidity of between 45 % and 55 % for at least 96 h (four day

The €
additi
as fol

With t
5 N.

NOTE
of a ba
restore

y heat test. The test shall be carried out according to IEC 60068-2-2 Test Bb
rature of 70 °C, with natural air circulation, for a duration of 168h\(seven days).

phere having the composition and pressure of the ambignt.air with no forced venti
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e carried out on a representative sample of the englosure.
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The force of 5 N can be obtained in the following way: the enclosure or sample is placed on one of tf
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rce of
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d by pressing the sample with the forefinger wrapped in a dry piece of rough cloth.

No traces of the cloth shall remain on the sample and the material of the enclosure or sample
shall not stick to the cloth.

9.10.2 Resistance to normal heat

The suitability of the insulating materials to resist effects of heat shall be verified either by
reference to the insulation temperature index (determined e.g. by the methods of IEC 60216
series), or by compliance with IEC 60085:2007.

As alternative, the test procedure reported in IEC 60695-10-2:2014, method A, can be used.

NOTE With recognition of the differences to other methods, insulating materials can also be selected based on the
relative thermal index (RTI), UL 746B.
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9.10.3 Resistance to abnormal heat and fire due to internal electric effects

Compliance is checked by tests in accordance with the principles of IEC 60695-2-10:2021 and
the details of IEC 60695-2-11:2021. For a description of the test, see IEC 60695-2-11:2021,
Clause 4.

The apparatus to be used shall be as described in IEC 60695-2-11:2021, Clause 5.

If the dimensions of the enclosure are inconsistent with those of the test apparatus, the test
shall be carried out on a sample. This sample shall be taken from an area of minimum thickness
taken from the enclosure. In the case of doubt, the test shall be repeated on two further
samples:

The sgample of the enclosure should include portions in which the molding process would r¢quire
the inpulating material to flow in a non-linear path and consequently be highly stressed. |Place
of material sampling should be determined by agreement between the enclosure manufacturer
and the testing laboratory.

The spmple is stored for 24 h in an atmosphere having a temperature befween 15 °C and |35 °C
and a|relative humidity of between 45 % and 75 % before starting the'test.

The dpparatus shall be placed in a substantially draught-free<dark room, so that the flames
occurfing during the test are visible.

Beforg starting the test, the thermocouple is verified jn‘accordance with IEC 60695-2-103]2021,
Clausg 5.

During the test, the procedure given.“in IEC 60695-2-10:2021, Clause 8| and
IEC 6P695-2-11:2021, Clause 10 shall be followed.

After pach test, it is necessary to clean*the tip of the glow wire of any residue of insdlating
materjal, for example by means of a®rush.

The t¢gmperature of the tip of the-glow wire shall be as follows:

* | for parts intended:to retain current-carrying parts in position: (960 = 1p) °C;

* | for parts intendéd to be installed in hollow walls: (850 = 1P) °C;

« | for all otherparts, including parts not intended to retain current-
carrying parts in position including the earth terminal and parts
intended to be embedded in walls which are combustion-resistant: (650 = 1P) °C.

NOTE Z First bullet 1s only valid If the enclosure Is equipped WIth supporis for busbars.

The duration of application shall be (30 £ 1) s.

During application of the glow wire and during a further period of 30 s, the specimen, the parts
surrounding the specimen and the layer of tissue paper placed below it shall be observed.

The time at which the specimen ignites and the time when flames extinguish during or after the
period of application are noted.

The specimen is considered to have withstood the glow-wire test if

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

o flames and glowing of the specimen extinguish within 30 s after removal of the glow wire.
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There shall be no burning of the tissue paper or scorching of the pinewood board.

NOTE 3 Higher temperatures, shorter times for the flame to extinguish and other times of application can be applied,
subject to agreement between the enclosure manufacturer and the user.

For small parts having surface dimensions not exceeding 14 mm x 14 mm, an alternative test
may be used (e.g. needle flame test, according to IEC 60695-11-5:2016, with a duration of
30 s £ 1 s.). The same procedure may be applicable for other practical reasons where the metal
material of a part is large compared to the insulating material.

9.11 Dielectric strength

9.11. General

This test applies to enclosures where insulating material is used, even in combinationswith non-
insulating materials.

Compliance is checked as indicated in 9.11.2 to 9.11.5.

9.11.2 Preconditioning

The epclosures are placed in a humidity cabinet containing air with relative humidity mainfained
at between 91 % and 95 %. The air temperature, where the enclasures are placed, is mainfained
at (40| 2) °C.

The epclosures are kept in the cabinet for 48 h (two days).

In mopt cases, the enclosures can be brought to‘the specified temperature by keeping them at
this tgmperature for at least 4 h before the humidity treatment. A relative humidity of befween
91 % [and 95 % can be obtained by placing.in the cabinet a saturated solution of spdium
sulphate (Na,SO,) or potassium nitrate (KNO5) in water having a sufficiently large cpntact

surfage with the air.

In order to achieve the specifiedl-conditions within the cabinet, it is necessary to endure a
constant circulation of air and,\in-general, to use a cabinet which is thermally insulated.

9.11.3 Enclosures without metal elements inside the protected space

An AQ RMS dielectric test voltage of substantially sine-wave form or DC dielectric test vpltage
at a value of 1,5 times to the values according to Table 4 is applied for 1 min between two|metal
foils, pne in contact with the external surface and the other inside the enclosure at the limit of
the prptected(space.

Initially, ot more than half the prescribed voltage is applied. It is then raised rapidly to 1,5|times

Of thn valbuac indicatad in Toahla 4
CHorotoTmraTrcote T ooTe
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Table 4 — Dielectric test voltage

Rated insulation voltage U; Dielectric test voltage Dielectric test voltage
AC or DC AC RMS DC
\ \ \Y
U; < 60 1000 1415
60 < U; = 300 1500 2120
300 < U; =690 1890 2 670
690 < U, = 800 2 000 2 830
800 < U; =1 000 2 200 3110
1000 < U, < 1 5002 2700 3 820
a8 For DC only.

9.11.4 Enclosures having metal elements inside the protected space

All internal metallic parts are connected to a copper bar, and an, AC RMS dielectric test vpltage
of suljstantially sine wave form or DC dielectric test voltage at-a«alue of 1,5 times to the yalues
accorgling to Table 4 is applied for 1 min between a metal foil in contact with the external slirface
and the bar. For enclosures with double or reinforced insulation, the test voltage for this test
shall be twice the values according to Table 4.

Initially, not more than half the prescribed voltageis applied. It is then raised rapidly fo the
incregdsed test voltage as determined in the previous paragraph.

A hol¢ in the external surface of the enclgsure can enable the voltage to be connected fo the
bar. Greepage and clearance distancesbetween the bar and the external surface shoyld be
taken|into account.

9.11.8 Results to be obtained

The spmples shall show no damage impairing their further use; no flashover or breakdown shall
occur|during the test.

9.12 |Effective earth’continuity between the exposed-conductive-parts of the class
enclosure and the protective circuit

It sha|l be verified that the different exposed conductive parts of the enclosure are effegtively
conngcted to the terminal or contact for the incoming earthing or protective conductor.

Verification shall be made using a resistance-measuring instrument that is capable of driving a
current of at least 10 A (AC or DC). The current is passed between each exposed conductive-
part and the means for the connection of an external earthing or protective conductor. The
resistance shall not exceed 0,1 Q.

9.13 Resistance to ultra-violet (UV) radiation
9.13.1 Verification by test
9.13.1.1 General

This test applies only to enclosures and external parts of enclosures intended to be installed
outdoors and which are constructed of insulating materials or enclosures that are entirely
coated by synthetic material. Representative samples of such parts shall be subjected to the
following test.
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9.13.1.2 Verification for enclosures and external parts of enclosures constructed

insulating materials

Test samples:

e six test specimens of standard size according to ISO 178:2019, and
e six test specimens of standard size according to ISO 179-1:2010 and ISO 179-2:2020

shall be prepared.

of

The test specimens shall be made under the same conditions as those used for the manufacture

of the

Test {

a) U
to
b) Ve
th
an
c) Vg
th
ap

Il Lot el ol
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equence:
test on all twelve samples according to ISO 4892-2:2013, method A, cycle’1 provi
al test period of 500 h.

rification of the flexural strength in accordance with ISO 178:2019~(method A) with
b samples. The surface of the sample exposed to UV radiation shall be turned face
d the pressure applied to the non-exposed surface.

plied to the exposed surface.

Results to be obtained:

e S
ad

o TH

e THh
m
to

Sp
9.13.1

Test g
shall
being

Test 4

a) U

ditional magnification.
e flexural strength according to ISO 1%8:2019 shall have 70 % minimum retention.
e Charpy impact according to ISO 179-1:2010 or ISO 179-2:2020 shall have

exposure because no ruptureChas occurred, not more than three of the expose
ecimens shall be allowed to bréak.

exposed surface(s) by synthetic material

ample: Three representative samples of suitable size shall be tested. The test spec
be made under'the same conditions as those used for the manufacture of the enc
considered?

equengce:

test on all three samples according to 1ISO 4892-2:2013, method A, cycle 1 provi

ling a

six of
down

rification of the Charpy impact in accordance with 1ISO 179-1:2010 or ISO 179-2:2(320 on
b other six samples. No notches shall be cut into the ‘'sample and the impact shjall be

mples shall not show cracks or deterioration-visible to normal or corrected vision without

70 %

nimum retention. For materials whose impact bending strength cannot be determined prior

d test

3  Verification for enclosures and external parts of enclosures coated on their

mens
osure

ling a

to

al test period or oUU n.

b) Verification of the retention of the coating according to ISO 2409:2020.

Results to be obtained:

The adherence of the synthetic material shall have a minimum retention of category 3 according
to 1ISO 2409:2020.

9.13.2 Verification by comparison to a reference design

Enclosures and external parts made of the same insulating materials, irrespective of their shape
and size, are covered by the test on the representative samples.
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Resistance to corrosion

General

Ferrous metallic enclosures and external ferrous metallic parts of insulating and combined
enclosures shall be tested to verify that they ensure protection against corrosion.

If it is not possible to carry out the test on the enclosure, the test shall be carried out on
enclosure elements showing the same constructional detail as the enclosure itself: material,
thickness, layer of coating, etc..

|na”,,, oe—a e A al SanvATan S e-e—dhte A-EYy—TraYy-e—pev+od v
subje¢ted to an equivalent test and their resistance to corrosion has not been compromis
their gpplication.

The gnclosure subjected to the test shall be mounted as for normal use_according

enclogure manufacturer’s instructions.

The enclosure or samples shall be new and in a clean condition.

NOTE
manufg

9.14.2
9.14.2

For special service conditions (7.3) other criteria can apply, subject to anagreement between the en
cturer and the user.

Test procedure

.1 General

Enclopures shall be subjected to the test defined.iny9.14.2.2 or in 9.14.2.3:

9.14.2

.2 Severity test A

This test is applicable to:

o fe

e in

rous metallic indoor enclosures;

. ex](ernal ferrous metallic part§,of indoor enclosures;

ernal ferrous metallic “parts of indoor and outdoor enclosures upon which int

mechanical operation can depend.

The tgst consists of:

— 6 ¢ycles of 24 hieach to damp heat cycling test according to IEC 60068-2-30:2005 (Te

at

and

(40 £ 3)y°C and relative humidity of 95 %,

been
ed by

o the

closure

ended

5t Db)

- 2

Il DA o Jo—i [ HOa—t 4 H n IO N0 o A44. 09004 /(T |
yLlICo Ul 25 11T TAUIT 1U odll TTTol ITol dLULUTUIITY U TEL UUUDO=Z=TT.Z2UZLZT (TTOU T\

mist), at a temperature of (35 £ 2) °C.

9.14.2.3 Severity test B

This test is applicable to:

e ferrous metallic outdoor enclosures;

e external ferrous metallic parts of outdoor enclosures.

The test comprises two identical 12-day periods.

. Salt
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Each 12-day period comprises:

— 5 cycles of 24 h each to damp heat cycling test according to IEC 60068-2-30:2005 (Test Db)
at (40 = 3) °C and relative humidity of 95 %,

and

— 7 cycles of 24 h each to salt mist test according to IEC 60068-2-11:2021; (Test Ka: Salt
mist), at a temperature of (35 £ 2) °C.

9.14.3 Results to be obtained

After bhao taoct tha anaoloaciira ar comnlac chall ha wyachad n siannina tan waatar far O onin Insed
ToTtC oG T~ O CTO S UTC— O SaTr P o oo o T W aSTTo U T o g tap—watCT OO Tt

in distilled or demineralized water then shaken or subjected to air blast to remaqve [water
droplgts. The specimen under test shall then be stored under normal service conditions for 2 h.

Compliance is checked by visual inspection to determine that:

o there is no evidence of iron oxide, cracking or other deterioration morethan that allowed by

ISP 4628-3:2016 for a degree of rusting Ri1 (considering the sample.as a whole). However,
Sjrface deterioration of the protective coating is allowed. In cas€)of’'doubt associatefd with
pdints and varnishes, reference shall be made to ISO 4628-3:2016 to verify that the samples
conform to the specimen Ri1;

e the mechanical integrity is not impaired;
e seals are not damaged;

e ddors, hinges, locks, and fastenings work without{abhormal effort.
9.15 | Thermal power dissipation capability
9.15.1 General

The thermal power dissipation data (se€/6.3.7) provided by the enclosure manufacturer shall
be defermined by test or by calculation-and comparison or by calculation method.

9.15.2 Determination of the.power dissipation capability by test

The gmbient air temperature shall be measured by means of at least two thermometers or
thermpcouples equally distributed around the enclosure at approximately half its height and at
a distgnce of approximately 1 m from the enclosure. The thermometers or thermocoupleg shall
be protected againstiair currents and heat radiation.

The ambient airtemperature during the test shall be between +10 °C and +40 °C.

The Qirtemperature-rise (air temperature inside the enclosure minus the average o¢f the
meastred’'values of the ambient air temperature) shall be measured in the top of the enclosure.
For accessible external enclosures and covers, it shall not exceed:

— metal surfaces 30 K
— insulating surfaces 40 K

The temperature-rise limits apply for a daily average ambient air temperature up to 35 °C under
service conditions.

The power loss shall be simulated by means of heaters that produce heat equivalent to the
intended power loss capability of the enclosure. The heating resistors shall be distributed evenly
over the height of the enclosure and installed in suitable places inside the enclosure.
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9.15.3 Determination of the power dissipation capability by calculation and
comparison

IEC 62208:2023 © IEC 2023

The power dissipation capability can also be determined by calculation, and comparison with a

tested reference design.

This method is used specially to interpolate different dimensions or technical variants in
same range of construction of enclosure.

This method requests that the following conditions are fulfilled:

a) te
CO
ex
th
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te
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C
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an

9.15.4

The t
accor

For th
equip

n used for calculation-sh

ndition with covered or exposed sides) of a reference desig
actly the same as those of the tested reference design;

b heat generated by the selected equipment is distributed uniformly inside.the pro
ace;

5t on reference design is carried out in accordance with 9.15.2;

any reference enclosure configuration verified by test, the thermal power dissi
pability measured shall be strictly higher than the calculation‘method performed ¢
me enclosure configuration and specification;

case of interpolation to a full range sizing, at least the émallest and largest size
nge shall be tested. Enclosures shall have the same generic design and the same ph
nstruction and refer to a suitable and a typical reference design verified by calcu
d compared with a tested reference design.

Determination of the power dissipation:capability by calculation method

hermal power dissipation capability determined by calculation shall be perform
Hance with [IEC TR 60890.

e purpose of the calculation, it\is"assumed that the heat generated by the se
ment is distributed uniformly inside the protected space.

to the
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Annex A
(informative)

List of notes concerning certain countries

Clause/Subclause

Text

1

Add a new Note after Note 1:

The United States of America (USA) uses enclosure “Type” designations according to

UL 50 and UL 50E. The enclosure Type designations specify additional
environmental requirements for conditions such as corrosion, rust, icing, oily-ang
coolants. For this reason, the IEC Enclosure Classification Designations_IR-are
with an enclosure Type designation number appropriate for these markets]

Ised

Add a new Note after Note 1:

No. 94.1 and 94.2. Type designations specify additional environmental requirem
for conditions such as corrosion, rust, icing, oil, and coolantsy For this reason, t
IEC enclosure classification designations IP are used with lan enclosure type
designation number appropriate for these applications?

Canada uses enclosure type designations in accordance with CSA-standard C23.

2
ents
e
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ENVELOPPES VIDES DESTINEES AUX ENSEMBLES
D'APPAREILLAGE A BASSE TENSION -
EXIGENCES GENERALES

AVANT-PROPOS

1) La fommission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation~carmposée
de |'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'I[EC a pour opjet de
faveriser la coopération internationale pour toutes les questions de normalisation dans le§ domaipes de
I'élgctricité et de I'électronique. A cet effet, I''lEC — entre autres activités — publie des Normes, internatipnales,
des| Spécifications techniques, des Rapports techniques, des Spécifications accessibles aufpublic (PAS) et des
Guides (ci-aprés dénommés "Publication(s) de la IEC"). Leur élaboration est confiée a des 'comités d'étudps, aux
trayaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organigations
intgrnationales, gouvernementales et non gouvernementales, en liaison avec I'lECs participent également aux
traaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selpn des
conditions fixées par accord entre les deux organisations.

2) Lesldécisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesure du
posisible, un accord international sur les sujets étudiés, étant donné que les’ Comités nationaux de I'lEC intgressés
sonlt représentés dans chaque comité d'études.

3) Les| Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ggréées
comme telles par les Comités nationaux de I'lEC. Tous les effofts raisonnables sont entrepris afin que I'lEC
s'agsure de I'exactitude du contenu technique de ses publicatians;*I'lEC ne peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite¥par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, les Cemités nationaux de I'lEC s'engagent, dans foute la
mesgure possible, a appliquer de fagon transparente les ‘Rublications de I'lEC dans leurs publications natjonales
et fégionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationgles ou
réglonales correspondantes doivent étre indiquéesxeén‘termes clairs dans ces dernieres.

5) L'IHC elle-méme ne fournit aucune attestation.de conformité. Des organismes de certification indépgndants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqles de
confformité de I'lEC. L'IEC n'est responsableid'aucun des services effectués par les organismes de certification
ind¢gpendants.

6) Toys les utilisateurs doivent s'assureriqu'ils sont en possession de la derniére édition de cette publicatioh.

7) Audune responsabilité ne doit étre itmputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y cpmpris ses experts particuliers’et les membres de ses comités d'études et des Comités nationaux d¢ I'lEC,
poUyr tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de dquelque
natlire que ce soit, directe.owindirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
dédoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication dg¢ I'lEC,
ou fu crédit qui lui est accordé.

8) L'aftention est atfiree sur les références normatives citées dans cette publication. L'utilisation de publigcations
réfdrencées esi\obligatoire pour une application correcte de la présente publication.

9) L'aftention.est-dttirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fairg I'objet
de diroits'de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de |brevet.

L'IEC(62208 a été établie par le sous-comité 121B: Ensembles d'appareillages a basse tehsion,
du comité d'études 121 de I'lEC: Appareillages et ensembles d'appareillages basse tension. 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.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) prise en compte des modifications introduites dans I'lEC 61439-1:2020;
b) alignement des procédures d'essai sur les toutes nouvelles normes applicables.


https://iecnorm.com/api/?name=e283a95b10d9f352691f97a7786f9991

IEC 62208:2023 © IEC 2023 - 35 -

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
121B/180/FDIS 121B/180/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Direcfives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles| sous
www.lec.ch/members_experts/refdocs. Les principaux types de documents développds par
I''EC $ont décrits plus en détail sous www.iec.ch/publications.

Ce dcicument a eté rédige selon Tes Direclives ISO/TEC, Partie 2, 1T a été développé selpn les

L'atteption du lecteur est attirée sur le fait que I'Annexe A énumere tous les articles qui taitent
des d|fférences a caractére moins permanent inhérentes a certains paysi,)concernant I sujet
du present document.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stpbilité
indigyée sur le site web de I'lEC sous webstore.iec.ch dans les‘données relatives au dociment
rechefché. A cette date, le document sera
e refonduit,

e Supprimé,

e remplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

Le présent document a pour objet d'harmoniser autant que possible toutes les régles et
exigences d'ordre général applicables aux enveloppes vides destinées aux ensembles
d'appareillages a basse tension, afin d'uniformiser les exigences et la vérification des
enveloppes vides et d'éviter de faire appel a d'autres normes pour la vérification.
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ENVELOPPES VIDES DESTINEES AUX ENSEMBLES
D'APPAREILLAGE A BASSE TENSION -
EXIGENCES GENERALES

1 Domaine d'application

Le présent document s'applique aux enveloppes vides, dans |'état dans lequel elles sont
fournips pari1e Tabricant d envelroppes, avant Icorporation aes compoSants aappareiiage par
le fabficant de I'ensemble.

Le prgsent document spécifie les définitions, les classifications, les caractéristiques gt les
exigences d'essai générales des enveloppes a utiliser en tant que partie d'ensembles
d'appgreillage (selon par exemple la norme de produit de la série IEC 61489), dont la tgnsion
assignée ne dépasse pas 1 000 V en courant alternatif ou 1 500 V en‘courant continy pour
usageg général extérieur ou intérieur.

NOTE Des exigences supplémentaires peuvent s'appliquer dans le cas de gértaines applications particuligres.

NOTE 2 Les enveloppes vides conformes au présent document sont adaptées au montage de composants
électriques.

Le prg¢sent document ne s'applique pas aux enveloppes qui sont couvertes par d'autres nprmes
de prgduits spécifiques (par exemple par I'lEC 60670<24).

La conformité aux exigences de sécurité de la, norme de produit applicable au produif final
réalis¢ a partir d'une enveloppe vide est de la responsabilité du fabricant de I'ensemble.

NOTE B Le présent document peut servir de base/pour d'autres comités d'étude.
2 Rgéférences normatives

Les dpcuments suivants sont.cités dans le texte de sorte qu'ils constituent, pour tout ou |partie
de lepr contenu, des exigences du présent document. Pour les références datées, |seule
I'éditipn citée s'appliques“Pour les références non datées, la derniére édition du document de
référJnce s'applique((y, compris les éventuels amendements).

IEC 6D068-2-2:2007, Essais d'environnement — Partie 2-2: Essais — Essai B: Chaleur se¢he

IEC 6D068-2-11:2021, Essais d'environnement — Partie 2-11: Essais — Essai Ka: Brolillard
salin

IEC 60068-2-30:2005, Essais d'environnement — Partie 2-30: Essais — Essai Db: Essai cyclique
de chaleur humide (cycle de 12 h + 12 h)

IEC 60085:2007, Isolation électrique — Evaluation et désignation thermiques
IEC 60364 (toutes les parties), Installations électriques a basse tension

IEC 60529:1989, Degrés de protection procurés par les enveloppes (Code IP)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 60695-2-10:2021, Essais relatifs aux risques du feu — Partie 2-10: Essais au fil
incandescent/chauffant — Appareillage et méthode commune d'essai
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IEC 60695-2-11:2021, Essais relatifs aux risques du feu — Partie 2-11: Essais au fil
incandescent/chauffant — Méthode d'essai d'inflammabilité pour produits finis (GWEPT)

IEC 60695-10-2:2014, Essais relatifs aux risques du feu — Partie 10-2: Chaleurs anormales —
Essai a la bille

IEC 60695-11-5:2016, Essais relatifs aux risques du feu — Partie 11-5: Flammes d'essai —
Méthode d'essai au brileur-aiguille — Appareillage, dispositif d'essai de vérification et lignes
directrices

IEC TR 60890:2014, Méthode de vérification par calcul des échauffements pour les ensembles
d'appareillage a basse tension

IEC 6R262:2002, Degrés de protection procurés par les enveloppes de matériels_électriques
contrg les impacts mécaniques externes (Code IK)
IEC 6p262:2002/AMD1:2021

ISO 1[r8:2019, Plastiques — Détermination des propriétés en flexion

ISO 179-1:2010, Plastiques — Détermination des caractéristiques au choc Charpy — Paytie 1:
Essailde choc non instrumenté

ISO 1[79-2:2020, Plastiques — Détermination des caractéristiques au choc Charpy — Paytie 2:
Essailde choc instrumenté

ISO 2409:2020, Peintures et vernis — Essai de quadrillage

ISO 4p28-3:2016, Peintures et vernis — Evaluation de la dégradation des revétemeénts —
Desigpation de la quantite et de la dimension des deéfauts, et de l'intensité des changements
uniformes d'aspect — Partie 3: EvaluatiofiZdu degré d'enrouillement

ISO 4B92-2:2013, Plastiques — . Méthodes d'exposition a des sources Ilumineusgs de
laborgtoire — Partie 2: Lampes.a(arc au xénon

ISO 11469:2016, Plastiques— Identification générique et marquage des produits en matiere
plastique

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISOlet'IEC tiennent a jour des bases de données termingologiques destinées a &tre utilisées

en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse https://www.iso.org/obp

3.1

enveloppe vide

enveloppe prévue pour le support et l'installation du matériel électrique, dont I'espace interne
procure un degré de protection convenable contre les influences externes et un degré de
protection spécifié contre I'approche ou le contact avec des parties actives et contre le contact
avec des pieces en mouvement

Note 1 a l'article: Dans le présent document, le mot enveloppe est utilisé pour désigner une enveloppe vide.
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Note 2
termes

3.2

a l'article: Pour les besoins du présent document, les termes boites, coffrets, pupitres ou armoires sont des

alternatifs pour enveloppes.

espace protégé
espace ou partie interne d'une enveloppe, spécifié par le fabricant de I'enveloppe, destiné a
contenir des composants électriques, et qui procure une protection définie contre les influences
externes et le contact avec des parties actives

3.3

panneau

partie

extérieure de lI'enveloppe

3.4
porte
panng

3.5

au pivotant ou glissant

plaque de montage

élémg

3.6

nt interne distinct de I'enveloppe destiné au montage des composants électriques

plaque passe-cable

élémg
cond(

3.7

nt amovible de I'enveloppe, destiné a assurer le maintien et I'étanchéité des cable
cteurs et des conduits a leurs points d'entrée

pann¢au amovible
au prévu pour fermer une ouverture dansd'enveloppe extérieure et qui peut étre 6te pour

panne
effect

Note 1

3.8

Lier certaines opérations et des travauxide maintenance

a I'article: Un capot est considéré comme. Un panneau amovible.

inspejction

action
condit
exigé
sur |'é

[SOU
condif

3.9

comprenant I'examen mjnutieux, d'une entité, y compris un examen visuel lorsq
ions sont évidentes, effectué sans désassemblage, ou avec un désassemblage pa
complétée par des:moyens tels que des mesurages, afin d'aboutir a une conclusion
tat de I'entité

RCE: IEC _60050-426:2020, 426-14-02, modifié — "y compris un examen visuel lorsq
ions sont\évidentes" a été ajouté.]

tensipnassignée d'isolement

U.

5, des

e les
rtiel si
fiable

e les

valeur de la tension de tenue efficace fixée par le fabricant de I'enveloppe a I'enveloppe ou a
une partie de celle-ci, caractérisant la capacité de tenue spécifiée (a long terme) de son

isolati

on

[SOURCE: IEC 60050-312:2014, 312-06-02, modifié — Le symbole U; a été ajouté, dans la
définition "valeur assignée" a été remplacé par "valeur", "de I'enveloppe" a été ajouté aprés
"fabricant", "matériels" a été remplacé par "enveloppe" et la Note a été supprimée.]

3.10

enveloppe de classe |
enveloppe ayant au moins une disposition de protection principale et une connexion a
unconducteur de protection comme disposition de protection en cas de défaut
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Note 1 a I'article: Pour plus de détails, voir I'lEC 61140:2016, 7.3.

[SOURCE: IEC 61439-1:2020, 3.7.24, modifié — "ensemble" a été remplacé par "enveloppe" et
la Note 2 a l'article a été supprimée.]

3.1

enveloppe de classe Il

enveloppe comprenant les éléments suivants:

e une isolation principale comme protection principale; et

e une isolation supplémentaire comme protection en cas de défaut;

ou daps laquelle:

e la|protection principale et la protection en cas de défaut sont assurées par ung isqdlation
repforcée

Note 1[a I'article: Pour plus de détails, voir I'lEC 61140:2016, 7.4.

[SOURCE: IEC 61439-1:2020, 3.7.25, modifié — "ensemble" a été remplace par "enveloppe".]

3.12
envelpppe vide pour installation a I'intérieur
envelpppe vide congue pour étre utilisée dans des endroits ou'tes conditions normales d'gmploi
pour Un usage a l'intérieur spécifiées a I'Article 7 s'appliquent

3.13
envelpppe vide pour installation a I'extérieur
envelpppe vide congue pour étre utilisée dans des‘endroits ou les conditions normales d'gmploi
pour Un usage a l'extérieur spécifiées a I'Article’7 s'appliquent

4 Classification

Les epveloppes sont classées selon:

a) leltype de matériau:

e | isolant;

o [ métallique;

e [ combinaisoh.de matériaux isolants et métalliques;
b) lalméthode.de-montage:

e | au sok

e | mwral;

e montage encastre;
e sur poteau;
c) le lieu d'utilisation prévu:
e a l'extérieur;
e al'intérieur;
d) le degré de protection:
e code IP, selon I'EC 60529:1989 et I'lEC 60529:1989/AMD1:1999 et AMD2:2013;
e code IK, selon I'lEC 62262:2002 et I'l'EC 62262:2002/AMD1:2021.
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5 Compatibilité électromagnétique (CEM)

Les exigences concernant la compatibilité électromagnétique ne s'appliquent pas aux
enveloppes conformes au présent document.

NOTE La compatibilité électromagnétique n'est pas une exigence de base pour les enveloppes vides conformes au
présent document. Toutefois, lorsque les fabricants d'enveloppes souhaitent attribuer un degré de protection contre
les perturbations électromagnétiques (code EM), il est fait référence a I'lEC 61000-5-7:2001.

6 Renseignements a donner concernant I'enveloppe

6.1

Les reg

6.2

L'enve¢loppe doit étre identifiable, de maniére que le fabricant d'un ensemble puisse obte
rense
comp

Le m4
La co

Le m3

Le m3
ensen

6.3

6.3.

La do

1

la

to
co

un

Généralités
nseignements qui suivent doivent étre donnés par le fabricant d'enveloppes:

Marquage
gnements appropriés auprés du fabricant d'enveloppes. Unentelle identificatio
brter:

nom, la marque commerciale ou la marque d'identification. dd fabricant d'enveloppq

désignation du type ou le numéro de référence de I'enveloppe.

rquage doit étre durable et facilement lisible; il peut étre placé a l'intérieur de I'enve
nformité est vérifiée par I'essai défini en 9.3 et-par inspection.

rquage pour le recyclage des piéces plastiques doit étre conforme a I'l'SO 11469.

rquage avec le symbole IEC 60447-5172 5| (2003-02) des enveloppes utilisées pg
nbles de classe Il est de la responsabilité du fabricant de I'ensemble.

Documentation
Généralités
cumentation du-fabricant d'enveloppes doit inclure:

classification“de I'enveloppe (voir Article 4);

Ite instruction nécessaire a la manutention, a I'assemblage et au montage corrects
nditiens d'emploi de I'enveloppe;

eréférence au présent document; et

nir les
h doit

S

oppe.

ur les

et les

les caractéristiques suivantes:

dimensions (voir 6.3.2);

dispositions de montage (voir 6.3.3);

charges admissibles (voir 6.3.4);

dispositifs de levage et de transport, si nécessaire (voir 6.3.5);
mesures de protection (voir 6.3.6);

capacité a dissiper la chaleur (voir 6.3.7);

conditions d'emploi applicables (voir Article 7);

emplacement et dimensions de I'espace protégé (voir 3.2);
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e tension assignée d'isolement U; des enveloppes construites dans un mateériau isolant et
des enveloppes de classe Il (voir 9.11.3, Tableau 4);

o degré de protection contre les impacts mécaniques (code IK, voir 8.6);

o degré de protection contre les contacts avec des parties actives dangereuses, contre la
pénétration de corps solides étrangers et d'eau (code IP, voir 8.7);

o températures maximales admissibles a l'intérieur, pour lesquelles les enveloppes en
matériau isolant sont adaptées (voir 9.10.2).

6.3.2 Dimensions

Les djmemsionmsduoiventétre dommees e mihietres:

Les dimensions extérieures (hauteur, largeur et profondeur) sont des valeurs nominajes et
doivent étre indiquées dans le catalogue du fabricant d'enveloppes.

La salllie des plaques passe-cable, panneaux amovibles et poignées ne_dojt pas étre incluse
dans |es dimensions nominales extérieures; leurs dimensions doivent @tre indiquées dans la
documentation du fabricant d'enveloppes.

6.3.3 Dispositions de montage

L'emplacement des fixations et les dispositions de montage de l'enveloppe doivenf étre
indigyés dans la documentation du fabricant d'enveloppes.

6.3.4 Charges admissibles

Les charges admissibles que peuvent supporter I'enveloppe, les plagues de montagg, les
suppdrts de I'appareillage et les portes doiventétre définies dans la documentation du fabricant
d'envegloppes. La charge doit étre donnée en Newtons.

Si I'epveloppe comprend ou peut comprendre une plaque de montage ou des supports
d'appsreillage, la charge admissible“que l'accessoire peut supporter, selon les moyeps de
fixatign prévus a l'intérieur de l'enveloppe, doit étre définie dans la documentation du fabricant
d'envegloppes (voir également8.2).

6.3.5 Support de levage et de transport

Lorsqle cela est exigé, I'emplacement et l'installation corrects du support de levage |et de
transgort ainsi queila dimension des filetages des dispositifs de levage doivent étre indiqués
dans |a documentation du fabricant d'enveloppes ou dans les instructions de manutention de
I'enveloppe_(voir également 8.3).

6.3.6 Mesures de protection

Le fabricant d'enveloppes doit indiquer dans la documentation technique si I'enveloppe est
adaptée a un ensemble de classe | ou de classe II.

Dans le cas d'une enveloppe de classe |, le fabricant d'enveloppes doit indiquer si I'enveloppe
assure la continuité électrique par les parties conductrices de la structure de I'enveloppe, ou
si, et comment, des conducteurs de protection séparés doivent étre reliés au circuit de
protection de l'installation (voir également 8.5).

6.3.7 Capacité a dissiper la chaleur

Les données relatives a la capacité a dissiper la chaleur dépendent de la température
admissible a l'intérieur de l'enveloppe. Elles doivent étre fournies pour les méthodes de
montage prévues (par exemple, montage encastré, montage en surface) de I'enveloppe et de
la conception de I'enveloppe, c'est-a-dire avec ou sans ouvertures de ventilation et nombre de
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