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he International Electrotechnical Commission (IEC) is a worldwide organization for standardization eomp
| national electrotechnical committees (IEC National Committees). The object of IEC is<to-"prg

is end and in addition to other activities, IEC publishes International Standards, Technical Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter
the subject dealt with may participate in this preparatory work. International,goyernmental and
bvernmental organizations liaising with the IEC also participate in this preparation.,IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance with._conditions determine
preement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as(nearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical committee has representation fro|
terested IEC National Committees.

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

order to promote international uniformity, IEC Nationalk\Committees undertake to apply IEC Publicg
ansparently to the maximum extent possible in their\hational and regional publications. Any diverd
btween any IEC Publication and the corresponding national or regional publication shall be clearly indica
e latter.

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

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

o liability shall attach to IEC or its_directors, employees, servants or agents including individual expert
embers of its technical committées and IEC National Committees for any personal injury, property dama
her damage of any nature/whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
Liblications.

tention is drawn to (the*Normative references cited in this publication. Use of the referenced publicatid
dispensable for the ¢orrect application of this publication.

tention is drawn“to the possibility that some of the elements of this IEC Publication may be the subjg
htent rights |EC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 60950-22 has been prepared by IEC TC 108: Safety of electronic
equipment within the field of audio/video, information technology and communication
technology.

This second edition cancels and replaces the first edition published in 2005. It constitutes a
technical revision.

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

— ITore extensive Tequitements for battery ventitation:

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

FDIS Report on voting
108/615/FDIS 108/634/RVD

Fulllinformation on the voting for the approval of this standard can be-found in the repoift on
voting indicated in the above table.

This| publication has been drafted in accordance with the ISO/AEC Directives, Part 2.

This| Part 22 of IEC 60950 is intended to be used with, IEG'60950-1:2005. The subclausgs of
IEC 60950-1 apply as far as reasonable. Where safety{aspects are similar to those of Part 1
the felevant Part 1 clause or subclause is shown far)reference in parentheses after the clause
or sljubclause title in Part 22. Where a requirement in Part 22 refers to a requiremert or
critefrion of Part 1, a specific reference to IEC 60950-1, is made.

A ligt of all parts in the IEC 60950 series, published under the general title Information
techinology equipment — Safety, can be found on the IEC website.

In this standard, the following print‘types are used:

— requirements proper and fiormative annexes: roman type;

- g¢ompliance statements and test specifications: italic type;

— rotes in the text and in‘tables: smaller roman type;

— terms that are défined on Clause 3 and in IEC 60950-1: SMALL CAPITALS.

The|following differing practices of a less permanent nature exist in the countries indicpted
below.

— 4.1, Outdoor equipment demand special design at temperatures down to —50 °C (Finland,
Nerway, Sweden)

— 4.3: Rise of earth potential requirements (USA, Canada)
— 8.5.1: Enclosure types specifications (USA, Canada).
— D.4: In Canada and United States, IRM Immersion Oil No. 903 is accepted (USA, Canada).
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPPDRTANT - The “colour inside” logo on the cover page of this publication indicbtes
that|it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour, printer.
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INTRODUCTION

This standard proposes safety requirements for information technology equipment intended to
be installed, when exposed wholly or partly, in a location where protection from the weather
and other outdoor influences such as rain, dust, etc. normally provided by a building or other
structure is limited or non-existent. There are many examples of information technology
equipment in use throughout the world that are housed in special ENCLOSURES located on
pavements, mounted on telecommunications poles and situated underground. Presently,
IEC 60950 has no requirements for such equipment and this proposal would rectify this
omission. The proposed requirements would not apply to portable or transportable equipment
that may be occasiona ed outdoq b are not intended to be installed in conditions of

It is| expected that IEC TC108 will continue to coordinate the output of its work, with gther
techjpical committees dealing with equipment installed outdoors, such as IEC TC70 (Degfees
of pfrotection by enclosures, responsible for IEC 60529) and IEC TC48 (Elestromechaical

Electrical connectors and mechanical structures for electrical” and electnionic

Annex E describes the rationale behind the treatment of specifi¢’ safety aspects in|this
standard.
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INFORMATION TECHNOLOGY EQUIPMENT - SAFETY -

Part 22: Equipment to be installed outdoors

Scope

Equipment covered

part of IEC 60950 applies to information technology equipment intended to be installd
UTDOOR LOCATION.

requirements for OUTDOOR EQUIPMENT also apply, where relevant, tosempty OouUTDh

Additional requirements

ing strikes are not covered by the standard. For<information on this subject,
64024-1 62305-1.

Normative references

following documents, in whole or in part;are normatively referenced in this document
ndispensable for its application. For dated references, only the edition cited applies.

ndments) applies.

60068-2-11:4984, Environmental testing procedures — Part 2-11: Tests — Test Ka:

60364 (all parts), kow-voltage electrical installations-ef-buildings

W installation may have particular requirements. Some éxamples are given in 4.3.
addtiEon, requirements for protection of the OUTDOOR EQUIPMENT against the effects of d

din

OOR

OSURES suitable for direct installation in the field and supplied for housing information
techinology equipment to be installed in an OUTDOOR LOCATION.

In
rect
see

and
For
any

Salt

IEC
IEC

60364-4-43:2001, Electrical installations of buildings — Part 4-43: Protection for safe
; .
60529:1989, Degrees of protection provided by enclosures (IP Code)

60529:1989/AMD1:1999

IEC

60529:1989/AMD2:2013

<

IEC 60950-1:2005, Information technology equipment — Safety — Part 1: General requirements

IEC
IEC

60950-1:2005/AMD1:2009
60950-1:2005/AMD2:2013

IEC 62368-1:2014, Audio/video, information and communication technology equipment —

Part

ISO

1: Safety requirements

178, Plastics — Determination of flexural properties
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ISO 179 (all parts), Plastics — Determination of Charpy impact-strength properties
ISO 180, Plastics — Determination of 1zod impact strength
ISO 527 (all parts), Plastics — Determination of tensile properties

ISO 3231, Paints and varnishes — Determination of resistance to humid atmospheres
containing sulfur dioxide

ISO4892-1, Plastics — Methods of exposure to laboratory light sources — General ‘guidanc

D

1ISO14892-2, Plastics — Methods of exposure to laboratory light sources —(Xenon-arc-souyrces
lamps

1ISO14892-4, Plastics — Methods of exposure to laboratory light sources — Open-flame carpon-
arc famps

ISO|8256, Plastics — Determination of tensile-impact strength
ISOTS 18173:2005, Non-destructive testing — Generakterms and definitions

ASTIM D471-98, Standard Test Method for Rubper-Property-Effect of Liquids

3 [Ferms and definitions

For the purposes of this document,~the terms and definitions given in IEC 60950-1 and the
following apply.

3.1
OUTDOOR LOCATION
location for equipmentiwhere protection from the weather and other outdoor influences
provided by a building or other structure is limited or non-existent

3.2
OUTDOOR EQUIPMENT
equipment-specified by the manufacturer to be installed where exposed wholly or partly tq the
conditioNs)in an OUTDOOR LOCATION

Note 1 to entry: TRANSPORTABLE EQUIPMENT, for example, a laptop or notebook computer, or a telephone, is not
OUTDOOR EQUIPMENT unless specified by the manufacturer for continuous use in an OUTDOOR LOCATION.

3.3

OUTDOOR ENCLOSURE

part of OUTDOOR EQUIPMENT that is exposed to the adverse conditions in an OUTDOOR LOCATION
and that is intended to protect the interior of the equipment from those conditions

Note 1 to entry: An OUTDOOR ENCLOSURE can also perform the functions of one or more of the following: a FIRE
ENCLOSURE; an ELECTRICAL ENCLOSURE; a MECHANICAL ENCLOSURE.

Note 2 to entry: A separate cabinet or housing into which the equipment is placed can provide the function of an
OUTDOOR ENCLOSURE.
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4 Conditions for outdoor equipment

4.1 Ambient air temperature

OUTDOOR EQUIPMENT and OUTDOOR ENCLOSURES shall be suitable for use at any temperature in
the range specified by the manufacturer. If not specified by the manufacturer, the range shall
be taken as:

— minimum ambient temperature: =33 °C;

— maximum ambient temperature: +40 °C.

Conlpliance is checked by inspection and by evaluation of the data provided .by| the
manjufacturer.

NOTE 1 The temperature values are based on |IEC 60721-3-4 class 4K2. These temperatures 'do~not takg into
accolint severe environments (for example, extremely cold or extremely warm), nor do they jnclude provisign for
heatipg by radiation from the sun (solar loading).

NOTE 2 Attention is drawn to IEC 61587-1 for additional information on performance levels C1, C2 and C3.

NOTE 3 In Finland, Norway and Sweden, the temperature in winter-may canbelextremely low. For OUTPOOR
EQUIRMENT this will demand special design so that the equipment can-'stand transport, erection| and
operation/service at temperatures down to —50 °C.

4.2 | AC Mains supply
4.2. General

Mains-operated OUTDOOR EQUIPMENT shall be suijtable for the highest-OvervoltageCatefory
MAINS TRANSIENT VOLTAGE expected in the installation location.

Conpideration shall be given to the following:

— the prospective fault current of the(supply to OUTDOOR EQUIPMENT can be higher than for
indoor equipment, see IEC 60364-4-43; and

he-Overveoltage-Category MAINS TRANSIENT VOLTAGE for OUTDOOR EQUIPMENT can be higher
han for indoor equipment.

H-is{permittedto-include Within a certain overvoltage category, components within OUTOOOR
EQUIPMENT ‘that reduce the-Overvoltage-Category MAINS TRANSIENT VOLTAGE or the prospegtive

faulf| ‘carrent—Components—used—to—reduce—the Overvoltage—Categery shall comply with| the

requirements of the TEC ©6T1b45-Series.

NOTE 1 The overvoltage category of OUTDOOR EQUIPMENT is normally considered to be one of the following:

— if powered via the normal building installation wiring, overvoltage category II;
— if powered directly from the mains distribution system, overvoltage category Ill;

— if at, or in the proximity of, the origin of the electrical installation, overvoltage category IV.

NOTE 2 For further information regarding protection from overvoltages, see IEC 60364-5-53.

Compliance is checked by inspection of the equipment and the installation instructions.
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4.2.2 Mains transient voltage on AC mains supply

Equipment that is part of the building installation, or that may be subject to transient
overvoltages exceeding those for overvoltage category |Il, shall be designed for overvoltage
category Il or IV, unless additional protection is to be provided internally or externally to the
equipment. In this case, the installation instructions shall state the need for such additional
protection. Clearances in equipment designed for overvoltage category Il or IV shall comply
with Annex G of IEC 60950-1:2005. The insulation system used in such equipment shall be
capable of withstanding the test voltage given in Table 5C of IEC 60950-1:2005/AMD2:2013.

4.2.3 Mains transient voltage on DC mains supply

Thel|transient on a D.C. MAINS SUPPLY depends on the source and the installation of_the|D.cC.
MAINS suPPLY. When determining the D.C. MAINS TRANSIENT VOLTAGE, the installatigp-and the
source of the D.Cc. MAINS shall be taken into account. If these are not knowf,the MAINS
TRANSIENT VOLTAGE on the D.C. MAINS SUPPLY shall be assumed to be 1,5 kV.

The|manufacturer shall declare the MAINS TRANSIENT VOLTAGE on the D.CMAINS SUPPLY irf the
installation instructions.

4.3 | Rise of earth potential

Atteption is drawn to the fact that during fault clearing conditions, HAZARDOUS VOLTAGES [may
exis] and be accessible for longer periods than for indoor\eéquipment and special earthing
conditions may be necessary. These are typically specifiedin local installation codes.

NOTE In the USA, these requirements are contained in the ‘National Electrical Code. In Canada, they are
contdined in the Canadian Electrical Code.

Compliance is checked by evaluation of the installation instructions.

5 Marking and instructions

The| installation instructions for “OUTDOOR EQUIPMENT shall include details of any special
featyres needed for protection-from conditions in the OUTDOOR LOCATION (see 1.7.2 of
IEC60950-1:2005).

If a] manufacturer ofS;sah OUTDOOR ENCLOSURE classifies a product in accordance |with
IEC 60529, the IP code shall be declared, however it is not required to mark the IP code on
the PUTDOOR ENCLOSURE. It is not required to make such a declaration for OUTDOOR EQUIPWENT.

Conpliance(isychecked by inspection.

6 Protection from electrical shock in an outdoor location

6.1 Voltage limits of user-accessible parts in outdoor locations

USER-accessible conductive parts in an OUTDOOR LOCATION shall meet the requirements for an
SELV CIRCUIT in 2.2.2 and 2.2.3 of IEC 60950-1:2005/AMD2:2013, except that the voltage
limits shall not exceed:

- 15V a.c,, 21,2 V peak, or 30 V d.c. under normal operating conditions (see 2.2.2),
- 15V a.c.,, 21,2 V peak, or 30 V d.c. for longer than 0,2 s under single fault conditions (see
2.2.3). Moreover, the voltage shall not exceed 30 V a.c., 42,4 V peak or 60 V d.c.

The exception in 2.2.3 of IEC 60950-1:2005/AMD2:2013 relating to 2.3.2.1 b) of the same
publication, does not apply to USER-accessible conductive parts.



https://iecnorm.com/api/?name=f0ec769398c41f8b22a7da57809d1d82

-12 - IEC 60950-22:2016 RLV © IEC 2016

NOTE 1 Lower voltage limits apply because the contact resistance of the body is reduced when subjected to wet
conditions.

NOTE 2 In Denmark, the installation rules require the maximum safe to touch nominal voltage to be 6 V a.c. r.m.s.
or 15 V ripple-free d.c. for outside environment, where the installation normally can be humid or wet due to the
weather condition including area with shelters, but not in protected walls e.g. carports.

Compliance is checked by measurement.

6.2 Limited current circuits in outdoor locations

The requirements of 2.4 of IEC 60950-1:2005/AMD1:2009/AMD2:2013, apply without change.

6.3 Protection for socket-outlet in outdoor locations

A repidual current protective device (RCD) with rated residual operating current n@tyexceefding
30 mA shall be used in the MAINS SUPPLY to socket-outlets intended for generaluse and wjth a
ratefl current not exceeding 20 A.

The|RCD shall be an integral part of the equipment or of the building in§tallation. If the RQD is
part|of the building installation, instructions for installations of the RED) shall be provided |with
the ¢quipment.

7 Wiring terminals for connection of external conductors

The|mains supply terminations for OUTDOOR EQUIPMENT.that is intended to be powered:

— Via the normal building installation wiring; shall be as specified in 3.3 of
I[EC 60950-1:2005/AMD2:2013;

— directly from the mains distribution systemyq’shall be as specified in the IEC 60364 part

o

NOTE For other terminals, IEC 60950-1 applies:

Conpliance is checked by inspection.

8 [Construction requirements for outdoor enclosures

8.1 General

Protection against\corrosion shall be provided by the use of suitable materials or by| the
app:tcation of a.protective coating applied to the exposed surface, taking into accounf the
intepded conditions of use.

Partg, stch as dials or connectors, that serve as a functional part of an OUTDOOR ENCLOSURE
shal] «comply with the same environmental protection requirements as for the OUTDOOR
ENCLOSURE-

NOTE 1 Aspects affecting safety which require the integrity of the OUTDOOR ENCLOSURE through the life of the
product include:

— continued protection against-impast access to hazardous parts, including after mechanical strength tests;
— continued protection against ingress of dust and water;

— continued provision of earth continuity.

An OUTDOOR ENCLOSURE shall not be used to carry current during normal operation if this
could cause corrosion that would impair safety. This does not preclude connection of a
conductive part of an OUTDOOR ENCLOSURE to protective earth for the purpose of carrying fault
currents.

NOTE 2 The action of a current flowing through a joint can increase corrosion under wet conditions.


https://iecnorm.com/api/?name=f0ec769398c41f8b22a7da57809d1d82

IEC 60950-22:2016 RLV © IEC 2016 -13 -

Where a conductive part of an OUTDOOR ENCLOSURE is connected to protective earth for the
purpose of carrying fault currents, the resulting connection shall meet the requirements of 2.6
of IEC 60950-1:2005/AMD1:2009/AMD2:2013, after the appropriate weather conditioning tests, |
see 8.3.

Compliance is checked by inspection and, if necessary, by the tests of 2.6 of
IEC 60950-1:2005/AMD1:2009/AMD?2:2013 and 8.3 of this standard.

8.2 Resistance to ultra-violet radiation

fficiently resistant to degradation by ultra-violet (UV) radiation.

Table 1 — Minimum property retention limits after UV exposure

Standard for the Minimum retenflion
Parts to be tested Property test method after test
Tensile strength @ IS0 527 70 %
Part$ providing mechanical support or
Flexural strength @ ? ISO 178 70 %
Charpy impact © 1ISO 179 70 %
or
Parfs providing impact resistance Izod impact © 1SO 180 70 %
or
Tensile impact © ISO 8256 70 %
All parts Flammability 1.2.12 and Annex A of see d
classification IEC 60950-1:2005
a8 Tensile strength and flexural strength tests are to’be conducted on specimens no thicker than the agtual
tHicknesses.
b The side of the sample exposed to UV radiatiof‘is to be in contact with the two loading points when using|the

—

Hree-point loading method.

o
—

psts conducted on 3,0 mm thick spesimens for lzod impact and tensile impact tests and 4,0 mm thick
ecimens for Charpy impact tests_are‘considered representative of other thicknesses, down to 0,8 mm.

(2]

a
—

he flammability classification «may change as long as it does not fall below that specified in Clause 4 of
BC 60950-1:2005/AMD1:2009/AMD2:2013. |

Conipliance is checkéd by examination of the construction and of available data regarding the
UV |resistance characteristics of the ENCLOSURE material and any associated protegtive
coating. If such«data is not available, the tests in Table 1 are carried out on the parts.

Samples taken from the parts, or consisting of identical material, are prepared accordirlg to
the standard for the test to be carried out. They are then conditioned according to Anngx C.
Aftereonditioning, the samples shall show no signs of significant deterioration, such as
CraL'Ily [9J} bldbl‘\l’lly. Tllll;'y dalrc tl’lb‘ll ;\UIJt dt rOuIrrI alllbl'UIll‘ buuu’/ﬁuuo fUl IlUt I‘UOO tl‘-ldll 16 Ill and
not more than 96 h, after which they are tested according to the standard for the relevant test.

In order to evaluate the percent retention of properties after test, samples that have not been
conditioned according to Annex C are tested at the same time as the conditioned samples.
The retention shall be as specified in Table 1.

8.3 Resistance to corrosion
8.3.1 General

Metallic parts of OUTDOOR ENCLOSURES, with or without protective coatings, shall be resistant
to the effects of water-borne contaminants.
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Compliance is checked by either:

— inspection; and by evaluation of data provided by the manufacturer; or—if-necessaty—-by
— the tests and criteria as specified in 8.3.2 through 8.3.4; or

— Complianece—with the applicable performa

C 61587-1+4sto-be

8.3.2 Test apparatus

The apparatus for the salt spray test-comprises shall consist of a test chamber and spraying
devices as described in IEC 60068-2-11.

The|apparatus for the test in a water-saturated sulphur dioxide atmosphere-compfises $hall
congist of an inert, hermetically sealed, chamber containing a water-saturated stlphur didxide
atmosphere (see Annex A) in which the test specimens and their supportssare held. [The
chamber is as described in 1ISO 3231.

8.3.3 Test procedure

The |test-is—comprised shall consist of two identical and successivé~12 day periods.

Eachn 12 day period-iseemprised consists of test a) followed\by’'test b):

testla) — 168 h of exposure to the salt spray atmosphere. The concentration of the saline
solution forming the salt spray atmosphere is 5% +1 % by weight and| the
temperature of the test chamber is maintained at 35 °C + 2 °C.

testlb) — 5 exposure cycles each consisting 6f\an 8 h exposure to a water-saturated sulphur
dioxide-rich atmosphere, (see Anmex A), during which the temperature of the|test
chamber is maintained at 40 <%C + 3 °C, followed by 16 h at rest with the |test
chamber door open.

Aftef each 12 day period, the test specimens are washed with demineralized water.

Altefnatively, the test procedures as described in the following standards may be used to
shoy compliance:

— SO 21207 Method<By‘or
— [SO 14993; or

— gny other equliralent standard.

8.3.4 Compliance criteria

Compliance is checked by visual inspection. The equipment shall not show rust,—eracking-or
othdr-déterioration other than surface corrosion of the protective coating. cracking or dther

— continued protection against access to hazardous parts, including after mechanical
strength tests; and

— continued protection against ingress of dust and water; and

— continued provision of earth continuity.

However, surface corrosion of the protective coating is permitted.
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8.4 Bottoms of fire enclosures

The bottom of a FIRE ENCLOSURE of OUTDOOR EQUIPMENT shall comply with 4.6.2 of
IEC 60950-1:2005, except there are no requirements for the bottoms of FIRE ENCLOSURES of
OUTDOOR EQUIPMENT provided that the installation instructions specify that the equipment is to
be mounted directly and permanently on a non-combustible surface (such as concrete or
metal). There is no need for a marking on the equipment.

Compliance is checked by inspection.

8.5 __Gaskets

8.5. General

Whgn gaskets are used as the method providing protection against the ingress\of potential
contaminants, 8.5.1 through 8.5.3 shall apply as appropriate.

NOTE In Canada and the United States, ENCLOSURE types are specified in the Canadian)Eléctrical Code and the
U.S. National Electrical Code.

Joints for all devices closing openings into the equipment cavity of @nJENCLOSURE subjectgd to
splaghing or seepage of oil, as well as any door or cover for suchi@n ENCLOSURE, shall incjude
a gasket in the full length of the joint.

A gpsket of elastomeric or thermoplastic material, orca composition gasket utilizind an
elasfomeric material that is provided on an ENCLOSURESubjected to water or dust, shall meet
reqyirements of this standard.

Conpliance is checked by inspection and by applying the relevant tests of Annex D.

8.5.2 Oil resistance

A ggsket provided on an ENCLOSURE siibjected to oil or coolant shall be oil resistant.
Compliance is checked by inspeé&tion and by the oil immersion test of Clause D.4.

8.5.3 Securing means

A ggsket shall be secured with adhesive or by mechanical means. The gasket and its secyring
means shall not be(damaged when the joint is opened.

Compliance jsChecked by inspection.

9 Protection of equipment within an outdoor enclosure

9.1 Protection from moisture

The OUTDOOR ENCLOSURE shall provide adequate protection from the effect of moisture on the
enclosed equipment. Examples of constructions regarded as meeting the requirements are
shown in Table 2.

NOTE 1 This does not preclude OUTDOOR ENCLOSURE or OUTDOOR EQUIPMENT being constructed with segmented
volumes, each providing a different pollution degree.

NOTE 2 For consideration of the effects of the presence of conductive pollution, as opposed to non-conductive
pollution which-may can become conductive only due to the presence of moisture, see the relevant requirements in
IEC 60529.
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Table 2 — Examples of the provision of pollution degree environments

Pollution degree Method of achievement

Pollution degree 3

to the ingress of water is considered to provide a pollution degree 3
environment within the ENCLOSURE.

The use of an ENCLOSURE meeting IPX4 or the Annex B requirements relating

Reduction of pollution degree 3

to pollution degree 2 can be accomplished by either:

— providing continuous energization of the enclosed equipment; or

within the OUTDOOR EQUIPMENT or OUTDOOR ENCLOSURE; or

Ceontrol Reduction of the pollution degree 3 environment to pollution degree 2

— providing separate climate conditioning which prevents condensation

— the use of an ENCLOSURE meeting IP54.

Red|

ction to pollution degree 1 Control of the environment at the insulation surface to pollution degre€ 1
be accomplished by the methods in IEC 60950-1, for example, encapsulat
potting or coating.

tan
ion,

Whe

control the accumulation of moisture due to:

The

determining the IP rating.

Com
Ann

Prio
accd
are

ventjlation means both on and offunless it is evident that one of the modes of operation

prod

At th

-
-

@) depositeh insulation where it could lead to tracking along the CREEPAGE DISTANCE,

re necessary, the ENCLOSURE of OUTDOOR EQUIPMENT shall be provided with drain holg

ntrance of water through openings; and

ondensation, when this is likely to occur (for example, keeping the equipment energ
r separately heating the equipment is considered to keep. it free of condensation).

provision of drain holes and their location shall (be taken into consideration W

pliance is checked by inspection and, if necessary, by the relevant tests of IEC 6052
X B.

r to testing, the equipment shall be~mounted, so far as is reasonably practicd
rding to the manufacturer's installgtfon instructions. If fans or other means for ventild
brovided, which could affect the\ingress of water, the test shall be conducted with

uce the more onerous result.

e conclusion of the testthe following conditions shall exist:

For OUTDOOR ENCLOSURES — no water shall have entered the ENCLOSURE.
For OUTDOOR EQUIPMENT — water is permitted to enter the ENCLOSURE provided it does |

b) deposit on bare live parts or wiring, or on windings not designed to op¢g
when wet, or

t\enter any supply wiring space, see 3.2.9 of IEC 60950-1:2005.

s to

ized

hen

9 or

able,
ation
the
will

hot:

rate

9.2

Protection from plants and vermin

If entry by plants and vermin is a consideration, OUTDOOR EQUIPMENT shall have adequate
protection.

NOTE For protection against plants and vermin, see IEC 61969-3.

Compliance is checked by inspection.
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Protection from excessive dust

1 General

H-thepresence—of -excessive—dust-is—a—consideration Unless the equipment is developed

according to the requirements of Pollution Degree 3, OUTDOOR EQUIPMENT shall have adequate
protection against the ingress of the dust through the use of an appropriately rated-HR>XX [P5X
or IP6X ENCLOSURE, or equivalent (e.g. an equivalent NEMA rated ENCLOSURE).

NOT

;
Compliance—+s—cheeked-by+inspectionand—Frecessars—by-therelevarttests of HEGE605

alte
IEC

9.3.

Dus

similar to that shown in Figure 2 of IEC 60529:1989, in which talcum powder is maintaing
suspension by an air current. The chamber shall contain 2 kg of powdgrfor every cubic
b5 volume. The talcum powder used shall be able to pass throygh)a square-meshed slieve
whoge nominal wire diameter is 50 um and whose nominal freg distance between wire
75 ).]m. It shall not have been used for more than 20 tests. The(test shall proceed as follow

of it

a)
b)

c)
d)
e)

NOTE
the talcum powder is properly in suspehsion around the equipment during initial cooling, which is most imp

with

overheated.

9.3.

Dus}-tight equipment (first characteristic IP numeral 6) shall be tested in accordance

9.3.

10

10.1—General

E Dust from road vehicles is not considered to be conductive.

nlinpneon ic ohaolad hi, incnac tion and (f acnocnconp, his thao ralovant facta ~AFf IO oNED

9 or

natively, by the tests of 9.3.2 or 9.3.3 using the acceptance conditieng
60529:1989/AMD1:1999, Clause 5, 13.5.2 and 13.6.2.

? IP5X equipment

-proof equipment (first characteristic IP numeral 5) shall be tested.fih,@ dust chan

he equipment is suspended outside the dust chamber and operated at rated su
oltage until operating temperature is achieved;

fhe equipment, whilst still operating, is placed with the minimum disturbance in the
hamber;

he door of the dust chamber is closed,;
he fan/blower causing the talcum powd€rto be in suspension is switched on;

fter 1 min, the equipment is disconfected and allowed to cool for 3 h whilst the tal
bowder remains in suspension.

The 1 min interval between switching on the fan/blower and switching off the equipment is to ensurg

smaller equipment. The equipment is operated initially as in item a) to ensure the test chamber i
B IP6X equipment

D

£,

Mechanical strength of enclosures

of

hber
din
eter

s is
S:

pply

dust

cum

that
rtant
B not

with

OUTDOOR ENCLOSURES and OUTDOOR EQUIPMENT shall have adequate mechanical strength and
shall provide protection against access to energized parts and other hazards within the

equ

ipment throughout the intended ambient operating range.

Compliance is checked by the inspection of the construction and available data and, if

nec

essary, by the test of 10.2. After the test the following criteria shall be met:

the level of protection shall remain in accordance with 9.1; and
the requirements of 4.2.1 of IEC 60950-1:2005/AMD1:2009/AMD2:2013, shall be met.
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10.2 Impact test

For equipment with an ENCLOSURE made of polymeric material, the ENCLOSURE of the
equipment should be subjected to the low temperature conditioning before the impact test.
Subsequently OUTDOOR ENCLOSURES and OUTDOOR EQUIPMENT are to be subjected to the
impact test of 4.2.5 of IEC 60950-1:2005/AMD1:2009/AMD2:2013. Where the ENCLOSURE is
made of polymeric material, the test is carried out at an ambient temperature equal to the
minimum ambient temperature specified by the manufacturer or —33 °C if no minimum
ambient temperature is specified, for 24 h. The test can be applied to a portion of the
enclosure representing the largest unreinforced area, supported in its normal position.

NOTE For requirements in Finland, Norway and Sweden, see 4.1, Note 3.

Thelimpacts are applied to doors, covers, seams and the like which could affect the/ingfegs of
dusil and moisture. The test is performed whether or not failure would give direct accegs to
hazgrdous parts. The impacts are applied-immediately—after within 2 min of removal from the
climptic chamber.

11 Putdoor equipment containing valve regulated or vented batteries

11.1] Risk of explosion from lead acid, NiCd and NiMH batteries

The|compartment housing a valve regulated or vented battery, where gassing is possible
duripng normal usage or over-charging, shall have adequate.ventilation.

In alJcompartment containing both, a battery and eleetrical components, the risk of ignitign of
local] concentrations of hydrogen and oxygen by. adjacent operational arcing parts, such as
confactors and switches close to battery vents 'or valves, shall be controlled. This shall be
achiEved, for example, by the use of fully, enclosed components, separation of baftery
compartments or adequate ventilation.

The|ventilation system shall be so cdrétructed that any potential fault, including distortign of
the pattery cases due to overheating or thermal runaway, does not result in the ventilgtion
system failing to vent explosive_gasses.

If ventilation tubes are used" for conducting explosive gas from the battery cases to| the
outsjde air, they shall pot be the only means of eliminating the build-up of gas from| the
cabipet. An independént' means of natural ventilation that adequately ventilates the enclogure
containing the batteries shall be provided.

If mechanicalCor forced-air ventilation is used, adequate ventilation shall continue tg be
provided under single-fault failure conditions.

ENCIOSURES with mechanical or electromechanical dampers shall continue to provide
adeqllnfn ventilation when the dnmpnr is in the closed pneifinn

NOTE Test methods and requirements for stationary batteries are given in IEC 60896-21, |IEC 60896-22 and
IEC 62485-2.

Compliance is checked by inspection of the ventilation system for compliance with the above,
by verifying that the capability of the housing to ventilate hydrogen is in accordance with 11.2
and, if necessary, by the testin 11.3.

Boost charging shall be assumed, unless it can be verified that float charging is maintained
under normal and single-fault conditions.

For charging conditions where the boost charge voltage exceeds those found in Table 3, the
test in 11.3 shall be conducted.
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11.2 Ventilation preventing an explosive gas concentration

The requirements of M.7 of IEC 62368-1:2014 apply.

Table 3 shall be used for the calculation of the ventilation air flow instead of Table M.1 of
IEC 62368-1:2014.

Table 3 — Values for current Iy, and Iy, .44, factors g and f,
and voltages Uy gat and Upgost

Parameter lLead-acid lLead-acid i i
batteries batteries vented ceIIsQ
vented cells VRLA cells \/
Sb<3%? =
Gas |lemission factorfg 1 0,2 y\b .
Gas [emission safety factor f (1/0
5 5 . 5
(incl] 10 % faulty cells and ageing) fa) ‘
Floa] charge voltage 223 097 Q)’V 1 40
c i) i) ’
Utioa V/cell o
. o
Typigal float charge current 7, ., A/Ah 1 1 G\Q 1
Current (float)
. [ maran &
gas 5 M 5
(undpr float charge conditions relevant Os\
for ajr flow calculation) </
N
Boogt charge voltage
2,40 2,40 1,55
Upoolt & V/cell ‘\Q
N
Typi¢al boost charge current 4 \}\ 8 10
Ioos] MA/AR 0,
Currgnt (boost) R\
Iyas mA/Ah $
%) 20 8 50
(undpr boost charge conditions relevant Q\
for ajr flow calculation) Py
2 Hor an antimony (Sb) content highglihén 3 %, the current used for calculations shall be doubled.
b Hor recombination type NiCd @MH cells consult the manufacturer.
¢ Hloat and boost charge vgltag can vary with the specific gravity of electrolyte in lead-acid cells.
\\
The Jalues of float and b, harge current increase with temperature. The consequences of an increase in
temgerature, up to a m of 40 °C, have been accommodated in the values in Table 1.
In cgse of use of Scombination vent plugs, the gas producing current lgas the values for vented cells can
be rgduced to 5 f the values for vented cells.
The ventila%air volume requirements, for example, for two 48 V strings of VRLA cells in the same battery
cabimpet @ ach with 120 Ah rated Ci, capacity amount, under float and under boost charge service
condi@are:
~  Service with float charge condition only: O = 0,05 x 24 x T x 120 x 0,007 = U, 144 m°/h per siring or 288

I/h total;

service with boost charge condition: O = 0,05 x 24 x 8 x 120 x 0,001 = 1,15 m3h per string or 2 300 I/h
total.

For the purpose of calculating the area of ventilation openings required for natural ventilation
of this subclause, the air velocity is assumed to be 0,1 m/s.
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Alternatively, the following equation can be used:
A=28xQ

where:

O is the ventilation rate of fresh air (m3/h);

A is the free area of openings in air inlet and outlet (cm?2)

11.3 Ventilation test

Thelfollowing test shall be used to measure gas concentration if the adequacy of the reqyired
ventjlation is not obvious.

Saniples of the atmosphere within the battery compartment are to be taken“after 7 h of
opefation. The samples are to be taken at locations where the greatest‘concentration of
hydnogen gas is likely. The hydrogen gas concentration shall not be more-thah 1 % by volume
if the mixture is in proximity to an ignition source, or exceeding 2 % by volume if the mixtuye is
not |in proximity to an ignition source. See 4.3.8 of IEC 60950-1:2005/AMD?2:2013| for
evaluating the overcharging of a rechargeable battery.
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Annex A
(normative)

Water-saturated sulphur dioxide atmosphere
(see 8.3.2 and 8.3.3)

If the test chamber has an internal volume of 300 | = 30 | the water-saturated sulphur dioxide
atmosphere is created by the introduction of 0,2 | of sulphur dioxide with a concentration of
0,067 % by volume into the closed test chamber. The sulphur dioxide can either be introduced

from

a_gas cvlinder or by creating a specific reaction within the chamber. For test cham

bers

havipg a different internal volume the quantity of sulphur dioxide is varied accordingly.

Sulghur dioxide can be formed inside the test apparatus by treating sodium pyrosuly

(Na4

NOTE

A sto

S,05) with a relatively strong acid, sulphamic acid (HSO3;NH,).

1 The method consists of dissolving excess sodium pyrosulphite in water, giving the reaction:
Na,S,0; + H,0 — 2 NaHSO,
chiometric quantity of sulphamic acid is then added giving the reaction:

NaHSO, + HSO,NH, - NaSO,NH, + H,0 + SO,

The resulting overall reaction is:

To optain 11 of SO, under normal conditions of 0 °C temperature and 1,013 3 x 105 Pa, air pressure, 4,

Na,S,0; + 2 HSO,NH, — 2 NaSO,NH, + H,0 + 2 SO,

sodiym pyrosulphite and 4,33 g sulphamic acid are required.

NOTE 2 Sulphamic acid is the only solid mineral acid tfat is easy to conserve.

NOTE

hite

24 g
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Annex B
(normative)

Water spray test
(see 9.1)

The water-spray test apparatus, using fresh water, is to consist of three spray heads mounted
in a water supply pipe rack as shown in Figure B.1. Spray heads are to be constructed in
accordance with the details shown in Figure B.2. The ENCLOSURE is to be positioned in the
focal area of the spray heads so that the greatest quantity of water is likely to enter the

ENCI
ENCI|

Unlg

testjon another side, the test is to be repeated on other sides of the ENCLOSURE.as necess

The

varigus vertical surfaces of an ENCLOSURE may be tested separately{or-collectively, prov|

that

The
nozj

a) f{

b) f
q
{

If th
such
test
such
test
of th

OSURE. The water pressure is to be maintained at 34,5 kPa at each spray head.
OSURE is to be exposed to the water spray for 1 h.

ss the construction is such that a test on one side of the ENCLOSURE is representative

water spray is to produce a uniform spray over the surface or surfacés under test.

a uniform spray is applied.

top surface of the OUTDOOR ENCLOSURE shall be tested by.applying a uniform spray
les located at proper heights (see the focal point in Figure’B.1), if

here are openings in the top surface, or

rom an examination of the construction, it is detérmined that run-off from the top sur
ould cause water ingress at a vertical surface which would not be detected by the te
he vertical surface.

ere are openings in a vertical surface;\located lower than 250 mm above ground |

shall be performed, spraying watefZon the ground surface in front of such openings,
distance necessary to cause the‘deflected spray to reach the OUTDOOR ENCLOSURE.
is not carried out if, from an é&xamination of the construction, it is determined that the
e vertical surface adequately-assures compliance.

vel,
that water ingress from rain bouncing upwards from the ground surface might occxr, a

The

of a

ary.

The
ded

rom

face
5t of

over
This
test
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See detail of

‘ 4 spray heads
N\ \ VA
/ N / \ s \
/ \ / } \ SN
/ N\ / \ v / \
/ / } \ j \
See detail A Water pressure gage
/ for each spray head
r d
C_;
W\
\Control valve for
each spray head
Side view Focalpoint
Piezometer assembly
Detail A
IEC
Key-
Item mm
A 710
B 1400
C 55
D 230
E 75

Figure B.1 — Water-spray test spray-head piping
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Assembly

Body

— — — et 0. 5 intanaeraed pine-thraad
T P Lad g

(12,7 mm)
ANSI/ASME B1.20.1

ipu

H (Drill through) - =

E max.

Insert

45° counter sink .
S (deep) Three holes spaced 120

Nmax. T (Drill through)

\ J_

R (Drill to depth required
for throat)

P| Q I
Y b 4 L -V (Hexagonal or
L round bar stock)
U (Drill through) M
— K =—
B J o

Three square section slots

W (wide) x G (deep) %spaced 120° - 60° helix @ﬂ

— leading edges tangent to radial holes EC
ltem mm Item mm
A 3150 N 0,80
B ™,0 P 14,61
cC 14,0 14,63
B 1468 Q 4454

14,73 11,53

E 0,40 R 63,5
F Optional — To serve as a wrench grip S 0,80
G 1,52 T 2,80
H 5,0 u 2,50
J 18,3 \Y 16,0
K 3,97 W 16,0
L 6,35
M 2,38

Figure B.2 — Water-spray test spray head
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Annex C
(normative)

Ultraviolet light conditioning test
(see 8.2)

Test apparatus

Samples are exposed to ultraviolet light by using one of the following apparatus:

a) 4

b)

C.2

The

twin enclosed carbon-arc, (see Clause C.3), with continuous exposure for a minimu
20 h. The test apparatus shall operate with a black-panel temperature of (632G #-3) 1
relative humidity of (50-% * 5) %; or

xenon-arc (see Clause C.4), with continuous exposure for a minimum~0f>1 000 h.
est apparatus shall operate with a 6 500 W, water-cooled xenon-arg,'lamp, a spe
fradiance of 0,35 W/m2 at 340 nm, a black-panel temperature of-652€ (63 + 3) °C
elative humidity of (50-% * 5) %.

Mounting of test samples

samples are mounted vertically on the inside of the cylinder of the light expo

apparatus, with the widest portion of the sample facing the arcs. They are mounted so

they

C3

The
prog

C.4

The
prog

do not touch each other.

Carbon-arc light-exposure apparatts

apparatus described in I1SO 4892-4, “or equivalent, is used in accordance with
edures given in ISO 4892-1 and 1SQ,4892-4 using a type 1 filter, with water spray.

Xenon-arc light-exposure apparatus

apparatus described 'in’ 1SO 4892-2, or equivalent, is used in accordance with
edures given in 1ISO4892-1 and ISO 4892-2 using method A, with water spray.
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Annex D
(normative)

Gasket tests
(see 8.5)

Gasket tests

The relevant tests specified in Clause D.2 or D.3, depending on the type of gasket material

use(
add
oil
rele

D.2

This|
be d
for

60 9
no \
sha

D.3

This]
maté
of e
with

a)
§
1
1

b) f

c) f
[

), are applicable to gaskets employed on an ENCLOSURE subjected to water or dust.
fional test of Clause D.4 is applicable to gaskets employed on an ENCLOSURE subjectd
r coolant. A set of three specimens of the gasket material shall be subjected” to
ant tests.

Tensile strength and elongation tests

test is applicable to gaskets, which can stretch (such as O-ringS)) Gasket material

f such quality that samples subjected to a temperature of 69 3Cyto 70 °C in circulatin
68 h have a tensile strength of not less than 75 % and an‘elongation of not less

h of values determined for unaged samples. At the conclusion of the tests, there sha
isible deterioration, deformation, melting, or cracking“of the material and the mat
not harden as determined by normal hand flexing.

Compression test

test is applicable to gaskets with closed cell construction. The set of specimens of ga
brial shall be tested to the requirements.of a), b) and c) (see Figure D.1). On compld
hch test, the specimens shall not shew signs of deterioration or cracks that can be 4§
normal or corrected vision.

\ cylindrical weight sufficientto apply 69 kPa shall be placed on the middle portio
bach specimen for a period-of 2 h. At the end of that time the weight shall be removed
he specimen allowed to-\rest at a room temperature of 25 °C +3 °C for 30 min.
hickness of the gasket”“shall then be determined and compared with a measurer
bbtained before the ‘application of the weight. The compression set shall not exceed 4§
bf the initial thickhéss of the specimen.

Following thetest specified in a), the same specimens shall be suspended in an air
t a temperature of 70° C for a period of 5 days. The specimens shall then be teste
ompliance\with a), approximately 24 h after removal from the oven.

Following the test specified in b), the same specimens shall be cooled to-a the mini
cmperature—ef—30-°C specified by the manufacturer or —33° C if no minimum am}
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cmperature is _specified for a period of 24 h and then subjected to an impact fro

m a

hammer of 1,35 kg mass falling from a height of 150 mm upon removal from the cold
chamber. The hammer head shall be steel, 28,6 mm in diameter and have a flat striking
surface, 25,4 mm in diameter with slightly rounded edges. The specimens being tested
shall be placed on short lengths of 50 mm by 100 mm minimum wooden pieces (clear
spruce) when being impacted. Following the impact the specimens shall be examined for
evidence of cracking or other adverse effects. The test shall be continued and the
specimens impacted every 24 h for two more days. The specimens shall then be removed
from the cold chamber, allowed to rest at a room temperature of 25 °C +3 °C for
approximately 24 h, and then again tested for compliance with a).

NOTE For requirements in Finland, Norway and Sweden, see 4.1, Note 3.
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D.4 Oil immersion test

Gasket material shall not swell more than 25 % or shrink more than 1 % as a result of
immersion in oil for 70 h at a room temperature of 25 °C + 3 °C. Specifications are provided in
ISO 18173:2005 or ASTM D471-98.

NOTE In Canada and United States, IRM Immersion Oil No. 903 is accepted.

Dimensions in millimetres

Galvanized or painted steel backing plate

225 by 50 by 3,5 mm to 1,5 mm
A . (No. 10 gauge to gauge No. 16, MSG)

Test specimen attached to backing plate
by submittor using proposed adhesive and
proposed production method!

Test piece 25 by 200

1

AR

225 | 200 @100

X
/

Cylindrical weight, approximately
100 mm diameter and 18 kg in mass

25

A
Y

50

IEC

Figure D.1 — Gasket test
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Annex E
(informative)

Rationale

E.1 General

In preparing this part of IEC 60950, it has been assumed that:

lo lo ol
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gther information technology equipment;

— protection against vandalism and other purposeful acts will be treated as a product qu
issue (for example, IEC 60950 should not contain requirements for the security of Ig
types of acceptable screw head, forced entry tests, etc.).

E.2| Electric shock

It is|believed that most aspects relating to protection against the-risk of electric shock
adequately covered by IEC 60950-1:2005 including current proposals, and in some cad
quoted safety standards (in particular, the IEC 60364 series){ and with the exception of
following, do not require modification. Specific requirements ot already suitably addressg
IEC 60950-1 were considered as follows:

learing of earth faults for remotely located (exposed) information technology equipme
— the degree of protection provided by the enclosute to rain, dust, etc.;
— the effect of moisture and pollution degree on-the insulation of the enclosed parts;

the possible consequences of ingress by plants and animals (since these could bridg
amage insulation);

the maximum permissible touch valtége and body contact impedance for wet condition

compliance with.Clause 6 if the ELECTRICAL ENCLOSURE met the applicable requirementg
OUTIOOR ENCE@SURES.

E.3| </Energy related hazards

with
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It is believed that most aspects relating to protection against energy hazards for humans

are

adequately covered by IEC 60950-1. However, the level of available fault current at the point
of mains supply to the equipment can be significantly higher and hence the rating of

components would need to take this into account (underrating of components in this area
also result in a fire hazard).

E.4 Fire

It is believed that most aspects relating to protection against fire emanating from within

can

the

equipment are adequately covered by IEC 60950-1. However, certain measures that may be
acceptable for equipment located inside a building would not be acceptable outdoors because

they would permit the entry of rain, etc.
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For certain types of OUTDOOR EQUIPMENT it could be appropriate to allow the ‘no bottom FIRE
ENCLOSURE required if mounted on a concrete base’ exemption that presently can be used for
equipment for use within a RESTRICTED ACCESS LOCATION.

E.5 Mechanical hazards

It is believed that all aspects relating to protection against mechanical hazards emanating
from the equipment are adequately covered by IEC 60950-1.

E.6 HeatTetatedrazards

It i believed that most aspects relating to protection against direct heat hazards| are
adequately covered by IEC 60950-1. However, it may be appropriate to permit higher limits for
equEFment that is unlikely to be touched by passers by (for example, equipmént that is jonly
intepded to be pole mounted out of reach).

A de¢fault nominal ambient temperature range for OUTDOOR EQUIPMENT)has been proposed.
The|effects of solar heating have not been addressed.

In agdition to direct thermal hazards, there is a need to consider consequential hazards.| For
instance, some plastics become brittle as they become cold:*An ENCLOSURE made from such
brittle plastic could expose users to other hazards (for example, electrical or mechanical] if it
werg to break.

E.7| Radiation

It is| believed that most aspects relating .to\direct protection against radiation hazards| are
adequately covered by IEC 60950-1. However, there may be consequential hazards to
congider.

o

Just| as polymeric materials can<be affected by low temperatures, they can also becpme
embjrittled due to the effect of\UV radiation. An ENCLOSURE made from such brittle plastic
could expose USERS to other-hazards (for example, electrical or mechanical) if it were to bfeak.

E.8| Chemical hazards

It is| believed thatcertain types of OUTDOOR EQUIPMENT need to have measures relating to
chermical hazards originating within, or external to, the equipment.

Exppsure o chemicals in the environment (for example, salt used to clear roads in the winter)
can jalsoscause problems.

E.9 Biological hazards
These are not presently addressed in IEC 60950-1.

As with radiation hazards and chemical hazards, it is thought that there is not likely to be any
direct biological hazard. However, plastics and some metals can be attacked by fungi or
bacteria and this could result in weakening of protective ENCLOSURES. As stated under 'electric
shock’', the ingress of plants and animals could result in damage to insulation.
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E.10 Explosion hazards

OUTDOOR EQUIPMENT may need to be weather-tight, in such cases there is an increased
probability that an explosive atmosphere can build up as a result of:

— hydrogen being produced as a result of charging lead-acid batteries within the equipment
and;
— methane and other ‘duct gasses’ entering the equipment from the outdoors.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INFORMATION TECHNOLOGY EQUIPMENT - SAFETY -

Part 22: Equipment to be installed outdoors

FOREWORD
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9) A
p

Inte

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization eomp
| national electrotechnical committees (IEC National Committees). The object of IEC is€ te-"prg

is end and in addition to other activities, IEC publishes International Standards, Technical Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter
the subject dealt with may participate in this preparatory work. International, -governmental and
bvernmental organizations liaising with the IEC also participate in this preparation.,IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance with._conditions determing
jreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as(heatly as possible, an interna
nsensus of opinion on the relevant subjects since each technical committee has representation fro|
terested IEC National Committees.

C Publications have the form of recommendations for internatiohalsuse and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are made(to"ensure that the technical content o
Lblications is accurate, IEC cannot be held responsible fofsthe way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National\.Committees undertake to apply IEC Publicg
Bnsparently to the maximum extent possible in their\national and regional publications. Any diverd
btween any IEC Publication and the corresponding national or regional publication shall be clearly indica
e latter.

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

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

p liability shall attach to IEC or its_directors, employees, servants or agents including individual expert
embers of its technical committ€es and IEC National Committees for any personal injury, property dama
her damage of any nature/Wwhatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn to (he*Normative references cited in this publication. Use of the referenced publicatig
dispensable for the cofrect application of this publication.

tention is drawn\to the possibility that some of the elements of this IEC Publication may be the subjd
htent rights.{EC shall not be held responsible for identifying any or all such patent rights.
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This second edition cancels and replaces the first edition published in 2005. It constitutes a

tech

nical revision.

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

editi

on:

— more extensive requirements for battery ventilation.
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The text of this standard is based on the following documents:

FDIS Report on voting
108/615/FDIS 108/634/RVD

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

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

the

belojw.

the

This| Part 22 of IEC 60950 is intended to be used with IEC 60950-1:2005. The subclausgs of
IEC 60950-1 apply as far as reasonable. Where safety aspects are similar to those/of Part 1

elevant Part 1 clause or subclause is shown for reference in parentheses aftérthe clause
or sljubclause title in Part 22. Where a requirement in Part 22 refers to a (requiremerjt or
criterion of Part 1, a specific reference to IEC 60950-1, is made.

A list of all parts in the IEC 60950 series, published under the général title Information

techinology equipment — Safety, can be found on the IEC website.

In this standard, the following print types are used:
nequirements proper and normative annexes: roman type,
g¢ompliance statements and test specifications: italic type;
rlotes in the text and in tables: smaller roman type;
terms that are defined on Clause 3 and in IEC\60950-1: SMALL CAPITALS.

The|following differing practices of a less_pérmanent nature exist in the countries indicpted
4.1: Outdoor equipment demand spécial design at temperatures down to —=50 °C (Finland,
Norway, Sweden)

4 .3: Rise of earth potential requirements (USA, Canada)
8.5.1: Enclosure types specifications (USA, Canada).
D.4: In Canada and United States, IRM Immersion Oil No. 903 is accepted (USA, Canada).

The|committee has-decided that the contents of this publication will remain unchanged puntil

stability date indicated on the IEC website under "http://webstore.iec.ch" in the fata
relafed to the specific publication. At this date, the publication will be
confirmed,
ithdrawn,
nlacad h aroviaand aditian ~
UPI(AUUU Uy A TOUVIioUU UuUurtuuTT, Ul

amended.
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INTRODUCTION

This standard proposes safety requirements for information technology equipment intended to
be installed, when exposed wholly or partly, in a location where protection from the weather
and other outdoor influences such as rain, dust, etc. normally provided by a building or other
structure is limited or non-existent. There are many examples of information technology
equipment in use throughout the world that are housed in special ENCLOSURES located on
pavements, mounted on telecommunications poles and situated underground. Presently,
IEC 60950 has no requirements for such equipment and this proposal would rectify this
omission. The proposed requirements would not apply to portable or transportable equipment

that

inclgment weather.

It is
tech
of p

Ann
stan

may he m‘r‘acinnally used outdoors but are not intended to be installed in canditions of

expected that IEC TC108 will continue to coordinate the output of its work, with g
nical committees dealing with equipment installed outdoors, such as IEC TC70 (Deg

bx E describes the rationale behind the treatment of specificrsafety aspects in
dard.

ther
rees

rotection provided by enclosures, responsible for IEC 60529) and IEC TC-48 (Elecfrical
connectors and mechanical structures for electrical and electronic equipmeni):

this
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amejndments) applies.
IEC 60068-2-11, Environmental\testing procedures — Part 2-11: Tests — Test Ka: Salt mist
IEC (60364 (all parts), Low-voltage electrical installations

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC60529:1989/AMD1:1999
IEC[60529:1989/AMD2:2013

IEC 160950=1:2005, Information technology equipment — Safety — Part 1. General requirem
IEC |60950-1:2005/AMD1:2009
IEC |60950-1:2005/AMD2:2013
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INFORMATION TECHNOLOGY EQUIPMENT - SAFETY -

Part 22: Equipment to be installed outdoors

Scope

Equipment covered

part of IEC 60950 applies to information technology equipment intended to be installd

requirements for OUTDOOR EQUIPMENT also apply, where relevant;oto ouUTD

nology equipment to be installed in an OUTDOOR LOCATION.

Additional requirements

ing strikes are not covered by the standard. For<information on this subject,
62305-1.

Normative references

following documents, in whole or in part;@re normatively referenced in this document
ndispensable for its application. For dated references, only the edition cited applies.
ted references, the latest edition of the referenced document (including

W installation may have particular requirements. Some éxamples are given in 4.4.
addtiEon, requirements for protection of the OUTDOOR EQUIPMENT against the effects of d

din

OOR
tion

In
rect
see

and
For
any

ents

IEC 62368-1:2014, Audio/video, information and communication technology equipment —

Part

ISO

ISO

ISO

ISO

1: Safety requirements

178, Plastics — Determination of flexural properties

179 (all parts), Plastics — Determination of Charpy impact properties
180, Plastics — Determination of Izod impact strength

527 (all parts), Plastics — Determination of tensile properties
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ISO 3231, Paints and varnishes — Determination of resistance to humid atmospheres
containing sulfur dioxide

ISO 4892-1, Plastics — Methods of exposure to laboratory light sources — General guidance
ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Xenon-arc lamps

ISO 4892-4, Plastics — Methods of exposure to laboratory light sources — Open-flame carbon-
arc lamps

ISO 8256, Plastics — Determination of tensile-impact strength
ISOATS 18173:2005, Non-destructive testing — General terms and definitions

ASTM D471-98, Standard Test Method for Rubber Property-Effect of Liquids

3 [Ferms and definitions

For the purposes of this document, the terms and definitions given in IEC 60950-1 and the
following apply.

3.1
OUTDOOR LOCATION
location for equipment where protection from the weather and other outdoor influences
provided by a building or other structure is limited\of-non-existent

3.2
OUTDOOR EQUIPMENT
equipment specified by the manufacturerito be installed where exposed wholly or partly tq the
conditions in an OUTDOOR LOCATION

Note |1 to entry: TRANSPORTABLE EQUIRMENT, for example, a laptop or notebook computer, or a telephone, is not
OUTDPOR EQUIPMENT unless specified by the manufacturer for continuous use in an OUTDOOR LOCATION.

3.3
OUTDOOR ENCLOSURE
part|of OUTDOOR EQUIPMENT that is exposed to the adverse conditions in an OUTDOOR LOCA[TION
and [that is intended to protect the interior of the equipment from those conditions

Note |1 to entry.."Anh OUTDOOR ENCLOSURE can also perform the functions of one or more of the following: g FIRE
ENCLOSURE; an\ELECTRICAL ENCLOSURE; @ MECHANICAL ENCLOSURE.

Note |2 to 'entry: A separate cabinet or housing into which the equipment is placed can provide the function jof an
OUTDPOR ENCLOSURE.

4 Conditions for outdoor equipment

4.1 Ambient air temperature

OUTDOOR EQUIPMENT and OUTDOOR ENCLOSURES shall be suitable for use at any temperature in
the range specified by the manufacturer. If not specified by the manufacturer, the range shall
be taken as:

— minimum ambient temperature: -33 °C;

— maximum ambient temperature: +40 °C.

Compliance is checked by inspection and by evaluation of the data provided by the
manufacturer.


https://iecnorm.com/api/?name=f0ec769398c41f8b22a7da57809d1d82

IEC 60950-22:2016 © IEC 2016 -9-

NOTE 1 The temperature values are based on IEC 60721-3-4 class 4K2. These temperatures do not take into
account severe environments (for example, extremely cold or extremely warm), nor do they include provision for
heating by radiation from the sun (solar loading).

NOTE 2 Attention is drawn to IEC 61587-1 for additional information on performance levels C1, C2 and C3.

NOTE 3 In Finland, Norway and Sweden, the temperature in winter can be extremely low. For OUTDOOR
EQUIPMENT this will demand special design so that the equipment can stand transport, erection and
operation/service at temperatures down to -50 °C.

4.2 Mains supply

4.2.1 General

Mains-operated OUTDOOR EQUIPMENT shall be suitable for the highest MAINS TRANSIENT
VOLTAGE expected in the installation location.

Conpideration shall be given to the following:

— the prospective fault current of the supply to OUTDOOR EQUIPMENT can be higher than for
indoor equipment, see IEC 60364-4-43; and

— the MAINS TRANSIENT VOLTAGE for OUTDOOR EQUIPMENT can hbe)higher than for infdoor
gquipment.

WitHin a certain overvoltage category, components within OUTDOOR EQUIPMENT that reduce the
MAINS TRANSIENT VOLTAGE or the prospective fault current ‘shall comply with the requiremgents
of the IEC 6164 3-series.

NOTE 1 The overvoltage category of OUTDOOR EQUIPMENT is hermally considered to be one of the following:
— if powered via the normal building installation wiring, overvoltage category Il;
— if powered directly from the mains distribution system, overvoltage category Ill;

— if at, or in the proximity of, the origin of the electrical installation, overvoltage category IV.

NOTE 2 For further information regarding protéction from overvoltages, see IEC 60364-5-53.

Compliance is checked by inspectiéh of the equipment and the installation instructions.

4.2.2 Mains transient veltage on AC mains supply

Equipment that is partiof the building installation, or that may be subject to trangient
ovenvoltages exceeding-those for overvoltage category |Il, shall be designed for overvoltage
category Il or IV,(unless additional protection is to be provided internally or externally tq the
equipment. In this.case, the installation instructions shall state the need for such additipnal
protection. Cléarances in equipment designed for overvoltage category Il or IV shall comply
with| Annex (G)of IEC 60950-1:2005. The insulation system used in such equipment shall be
capable ofwithstanding the test voltage given in Table 5C of IEC 60950-1:2005/AMD2:2013.

4.2.3 — Mains-transient-voltage-on-DC-mains-supply

The transient on a D.C. MAINS SUPPLY depends on the source and the installation of the D.C.
MAINS SUPPLY. When determining the D.C. MAINS TRANSIENT VOLTAGE, the installation and the
source of the D.C. MAINS shall be taken into account. If these are not known, the MAINS
TRANSIENT VOLTAGE on the D.C. MAINS SUPPLY shall be assumed to be 1,5 kV.

The manufacturer shall declare the MAINS TRANSIENT VOLTAGE on the D.C. MAINS SUPPLY in the
installation instructions.
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Rise of earth potential

Attention is drawn to the fact that during fault clearing conditions, HAZARDOUS VOLTAGES may
exist and be accessible for longer periods than for indoor equipment and special earthing
conditions may be necessary. These are typically specified in local installation codes.

NOTE

contained in the Canadian Electrical Code.

Compliance is checked by evaluation of the installation instructions.

5

The

In the USA, these requirements are contained in the National Electrical Code. In Canada, they are

Marking and instructions

installation instructions for OUTDOOR EQUIPMENT shall include details of cany sp¢

featlires needed for protection from conditions in the OUTDOOR LOCATION-(see 1.7.

IEC

If a
IEC
the

60950-1:2005).

manufacturer of an OUTDOOR ENCLOSURE classifies a product. 4n accordance
60529, the IP code shall be declared, however it is not required/to"mark the IP cod

Compliance is checked by inspection.

6

6.1

Protection from electrical shock in an outdoor location

Voltage limits of user-accessible parts in.outdoor locations

USER-accessible conductive parts in an OUTDOOR LOCATION shall meet the requirements fo
SEL\| CIRCUIT in 2.2.2 and 2.2.3 of IEC 60950-1:2005/AMD2:2013, except that the vol

limit

The
publ

NOTE

cond

NOT

5 shall not exceed:

15V a.c., 21,2 V peak, or 30 V d:e: under normal operating conditions (see 2.2.2),

4

5V a.c., 21,2 V peak, or 30,V+d.c. for longer than 0,2 s under single fault conditions

2.2.3). Moreover, the voltage'shall not exceed 30 V a.c., 42,4 V peak or 60 V d.c.

exception in 2.2.3 of IEC 60950-1:2005/AMD2:2013 relating to 2.3.2.1 b) of the s
ication, does not apply to USER-accessible conductive parts.

1 Lower voltage-limits apply because the contact resistance of the body is reduced when subjected t
tions.

F 2 In Denmark, the installation rules require the maximum safe to touch nominal voltage to be 6 V a.c.

or 1§ V ripple=free d.c. for outside environment, where the installation normally can be humid or wet due t

weat

er condition including area with shelters, but not in protected walls e.g. carports.

pcial
P of

with
b on

DUTDOOR ENCLOSURE. It is not required to make such a declaratien’for OUTDOOR EQUIPMENT.

ran
tage

see

gme

b wet

r.m.s.
b the

CO’T nliaman o nbhanlead by paaaoripapanyas
ParTCCTS—CTrTCCRC U Ty TTTCasSur CTiiCTits

6.2

Limited current circuits in outdoor locations

The requirements of 2.4 of IEC 60950-1:2005/AMD1:2009/AMD2:2013, apply without change.

6.3

Protection for socket-outlet in outdoor locations

A residual current protective device (RCD) with rated residual operating current not exceeding
30 mA shall be used in the MAINS SUPPLY to socket-outlets intended for general use and with a
rated current not exceeding 20 A.
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The RCD shall be an integral part of the equipment or of the building installation. If the RCD is
part of the building installation, instructions for installations of the RCD shall be provided with
the equipment.

7 Wiring terminals for connection of external conductors

The mains supply terminations for OUTDOOR EQUIPMENT that is intended to be powered:

— via the normal building installation wiring, shall be as specified in 3.3 of
IEC 60950-1:2005/AMD2:2013;

— directly from the mains distribution system, shall be as specified in the IEC 60364 paris.

NOTE For other terminals, IEC 60950-1 applies.

Conpliance is checked by inspection.

8 [Construction requirements for outdoor enclosures

8.1 General

Protection against corrosion shall be provided by the use,of jsuitable materials or by| the
application of a protective coating applied to the exposed\surface, taking into accounf the
intepded conditions of use.

Partg, such as dials or connectors, that serve as a-functional part of an OUTDOOR ENCLOSURE
shal] comply with the same environmental protection requirements as for the OUTDOOR
ENCLOSURE.

NOTE 1 Aspects affecting safety which require the integrity of the OUTDOOR ENCLOSURE through the life gf the
prodyct include:

— dontinued protection against access to hazardous parts, including after mechanical strength tests;
— dontinued protection against ingress of dust and water;

— dontinued provision of earth contindity.

An QUTDOOR ENCLOSURE shall not be used to carry current during normal operation if|this
could cause corrosion ¢hat would impair safety. This does not preclude connection pf a
conductive part of an.OQUTDOOR ENCLOSURE to protective earth for the purpose of carrying fault
currents.

NOTE 2 The action\of a current flowing through a joint can increase corrosion under wet conditions.

Whgre a eonductive part of an OUTDOOR ENCLOSURE is connected to protective earth fon the
purgoselof ‘carrying fault currents, the resulting connection shall meet the requirements of 2.6
of IfC60950-1:2005/AMD1:2009/AMD2:2013, after the appropriate weather conditioning qests,
see 8.3.

Compliance is checked by inspection and, if necessary, by the tests of 2.6 of
IEC 60950-1:2005/AMD1:2009/AMD?2:2013 and 8.3 of this standard.

8.2 Resistance to ultra-violet radiation

Non-metallic parts of an OUTDOOR ENCLOSURE required for compliance with this standard shall
be sufficiently resistant to degradation by ultra-violet (UV) radiation.
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Table 1 — Minimum property retention limits after UV exposure

Standard for the Minimum retention
Parts to be tested Property test method after test

Tensile strength @ IS0 527 70 %
Parts providing mechanical support or

Flexural strength @ ° ISO 178 70 %

Charpy impact © ISO 179 70 %
or

Parts providing impact resistance Izod impact © ISO 180 70 %
Ul

Tensile impact © ISO 8256 70 %

All parts Flammability 1.2.12 and Annex A of see d

classification IEC 60950-1:2005

Q
5 -

H

o
54

H

o (e}
o o -

g

ensile strength and flexural strength tests are to be conducted on specimens no thicker-than the ad
icknesses.

he side of the sample exposed to UV radiation is to be in contact with the two loadinglfoints when using
ree-point loading method.

bsts conducted on 3,0 mm thick specimens for lzod impact and tensile gmpact tests and 4,0 mm t
ecimens for Charpy impact tests are considered representative of other thicknesses, down to 0,8 mm.

he flammability classification may change as long as it does not fall\bélow that specified in Clause
C 60950-1:2005/AMD1:2009/AMD2:2013.

tual

the

hick

it of

Com
uv

coating. If such data is not available, the tests in~TFable 1 are carried out on the parts.

Sam
the
Afte
craz
not

In o
con(
The

8.3
8.3.

Metallic parts of OUTDOOR ENCLOSURES, with or without protective coatings, shall be resis

to th

pliance is checked by examination of the construetion and of available data regarding
resistance characteristics of the ENCLOSUREmaterial and any associated prote

ples taken from the parts, or consisting.of identical material, are prepared accordin
standard for the test to be carried out.~They are then conditioned according to Anng
- conditioning, the samples shall-show no signs of significant deterioration, such
ing or cracking. They are then kept at room ambient conditions for not less than 16 h
more than 96 h, after which theyyare tested according to the standard for the relevant

rder to evaluate the percent retention of properties after test, samples that have not 4
Jitioned according to Annex C are tested at the same time as the conditioned sam|
retention shall be as.specified in Table 1.

Resistance to'corrosion

General

e gffects of water-borne contaminants.

the
ctive

g to
x C.
) as
and
est.

een
bles.

tant

Compliance is checked by either:

- i

nspection and by evaluation of data provided by the manufacturer; or

— the tests and criteria as specified in 8.3.2 through 8.3.4; or
— the applicable performance level (A1, A2 or A3) of IEC 61587-1.

8.3.2 Test apparatus

The apparatus for the salt spray test shall consist of a test chamber and spraying devices as
described in IEC 60068-2-11.
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The apparatus for the test in a water-saturated sulphur dioxide atmosphere shall consist of an
inert, hermetically sealed, chamber containing a water-saturated sulphur dioxide atmosphere
(see Annex A) in which the test specimens and their supports are held. The chamber is as
described in ISO 3231.

8.3.3 Test procedure

The test shall consist of two identical and successive 12 day periods.

Each 12 day period consists of test a) followed by test b):

testla) — 168 h of exposure to the salt spray atmosphere. The concentration of the saline
solution forming the salt spray atmosphere is 5 % +1 % by weight sand| the
temperature of the test chamber is maintained at 35 °C + 2 °C.

testlb) — 5 exposure cycles each consisting of an 8 h exposure to a water-saturated sulphur
dioxide-rich atmosphere, (see Annex A), during which the temperature of the|test
chamber is maintained at 40 °C + 3 °C, followed by 16 h at rest with the |test
chamber door open.

Aftef each 12 day period, the test specimens are washed with demjneralized water.

Alternatively, the test procedures as described in the following standards may be used to
showy compliance:

— SO 21207 Method B; or

— SO 14993; or

— gny other equivalent standard.

8.3.4 Compliance criteria

Compliance is checked by visual inspection. The equipment shall not show rust, other fthan
surface corrosion of the protective coatihg, cracking or other deterioration that will jeopandize
the $afety aspects as follows:

— gontinued protection against access to hazardous parts, including after mechanical
3trength tests; and
— gontinued protectioniagainst ingress of dust and water; and

— gontinued provisionyof earth continuity.

However, surface\corrosion of the protective coating is permitted.

8.4 Bottoms of fire enclosures

The| bottom of a FIRE ENCLOSURE of OUTDOOR EQUIPMENT shall comply with 4.6.2 of
IEC 160950-1:2005 except there are no requirements for the hottoms of FIRE ENClLOQSURHS of
OUTDOOR EQUIPMENT provided that the installation instructions specify that the equipment is to
be mounted directly and permanently on a non-combustible surface (such as concrete or
metal). There is no need for a marking on the equipment.

Compliance is checked by inspection.

8.5 Gaskets
8.5.1 General

When gaskets are used as the method providing protection against the ingress of potential
contaminants, 8.5.1 through 8.5.3 shall apply as appropriate.
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NOTE In Canada and the United States, ENCLOSURE types are specified in the Canadian Electrical Code an

u.S.

National Electrical Code.

d the

Joints for all devices closing openings into the equipment cavity of an ENCLOSURE subjected to
splashing or seepage of oil, as well as any door or cover for such an ENCLOSURE, shall include
a gasket in the full length of the joint.

A gasket of elastomeric or thermoplastic material, or a composition gasket utilizing an
elastomeric material that is provided on an ENCLOSURE subjected to water or dust, shall meet
requirements of this standard.

Conjpliance is checked by inspection and by applying the relevant tests of Annex D.

8.5.2 Oil resistance

A ggsket provided on an ENCLOSURE subjected to oil or coolant shall be oil resistant.

Compliance is checked by inspection and by the oil immersion test of Clause’ D.4.

8.5.3 Securing means
A gdsket shall be secured with adhesive or by mechanical means. The gasket and its secyring
mealns shall not be damaged when the joint is opened.
Conpliance is checked by inspection.
9 Protection of equipment within an outdoor enclosure
9.1 Protection from moisture
The|OUTDOOR ENCLOSURE shall providecadequate protection from the effect of moisture on the
enclpsed equipment. Examples of constructions regarded as meeting the requirements| are
shown in Table 2.
NOTE 1 This does not preclude OUTDOOR ENCLOSURE or OUTDOOR EQUIPMENT being constructed with segmented
volunmes, each providing a different_pollution degree.
NOTE 2 For considerationtef'the effects of the presence of conductive pollution, as opposed to non-condyctive
pollufion which can become conductive only due to the presence of moisture, see the relevant requirements in
IEC 40529.
Table_2 - Examples of the provision of pollution degree environments
Pollution degree Method of achievement
Polldtion’degree 3 The use of an ENCLOSURE meeting IPX4 or the Annex B requirements relafing
to the ingress of water is considered to provide a pollution degree 3
environment within the ENCLOSURE.
Reduction of pollution degree 3 Reduction of the pollution degree 3 environment to pollution degree 2 can be
to pollution degree 2 accomplished by either:

— providing continuous energization of the enclosed equipment; or

within the OUTDOOR EQUIPMENT or OUTDOOR ENCLOSURE; or

— the use of an ENCLOSURE meeting IP54.

— providing separate climate conditioning which prevents condensation

Reduction to pollution degree 1

be accomplished by the methods in IEC 60950-1, for example, encapsulat
potting or coating.

Control of the environment at the insulation surface to pollution degree 1 can

ion,

Where necessary, the ENCLOSURE of OUTDOOR EQUIPMENT shall be provided with drain holes to

cont

rol the accumulation of moisture due to:
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— entrance of water through openings; and
— condensation, when this is likely to occur (for example, keeping the equipment energized
or separately heating the equipment is considered to keep it free of condensation).

The provision of drain holes and their location shall be taken into consideration when
determining the IP rating.

Compliance is checked by inspection and, if necessary, by the relevant tests of IEC 60529 or
Annex B.

; iTable,
accqrding to the manufacturer's installation instructions. If fans or other means for ventilgtion
rovided, which could affect the ingress of water, the test shall be conducted) with the
ilation means both on and off unless it is evident that one of the modes of aperation] will
produce the more onerous result.

At the conclusion of the test the following conditions shall exist:

— For OUTDOOR ENCLOSURES — no water shall have entered the ENCLOSURE.
— [for OUTDOOR EQUIPMENT — water is permitted to enter the ENCLOSURE provided it does fot:
@) deposit on insulation where it could lead to tracking alongythe CREEPAGE DISTANCE,

b) deposit on bare live parts or wiring, or on windings.net'designed to operate when (wet,
or

t) enter any supply wiring space, see 3.2.9 of IEC\60950-1:2005.
9.2 | Protection from plants and vermin

If eptry by plants and vermin is a consideration, OUTDOOR EQUIPMENT shall have adequate
protection.

NOTE For protection against plants and vermin;’see IEC 61969-3.

Compliance is checked by inspection.

9.3 Protection from excessive dust
9.3. General

Unlgss the equipment is developed according to the requirements of Pollution Degree 3,
OUTDOOR EQUIPMENT shall have adequate protection against the ingress of the dust thrqugh
the Lise of anlappropriately rated IP5X or IP6X ENCLOSURE, or equivalent (e.g. an equivalent
NEMA rated ENCLOSURE).

NOTE «‘Bust from road vehicles is not considered to be conductive.

Compliance is checked by inspection and, if necessary, by the relevant tests of IEC 60529 or
alternatively, by the tests of 9.3.2 or 9.3.3 using the acceptance conditions of
IEC 60529:1989/AMD1:1999, Clause 5, 13.5.2 and 13.6.2.

9.3.2 IP5X equipment

Dust-proof equipment (first characteristic IP numeral 5) shall be tested in a dust chamber
similar to that shown in Figure 2 of IEC 60529:1989, in which talcum powder is maintained in
suspension by an air current. The chamber shall contain 2 kg of powder for every cubic meter
of its volume. The talcum powder used shall be able to pass through a square-meshed sieve
whose nominal wire diameter is 50 um and whose nominal free distance between wires is
75 um. It shall not have been used for more than 20 tests. The test shall proceed as follows:
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016

a) the equipment is suspended outside the dust chamber and operated at rated supply

voltage until operating temperature is achieved;

b) the equipment, whilst still operating, is placed with the minimum disturbance in the dust

chamber;
c) the door of the dust chamber is closed;
d) the fan/blower causing the talcum powder to be in suspension is switched on;

e) after 1 min, the equipment is disconnected and allowed to cool for 3 h whilst the talcum
powder remains in suspension.

that
rtant

with maller equipment. The equipment is operated initially as in item a) to ensure the test chamber-ig not

overHeated.

9.3.3 IP6X equipment

Dust-tight equipment (first characteristic IP numeral 6) shall be tested in’ accordance |with

9.3.2.

10 Mechanical strength of enclosures

10.1 General

OUTIPOOR ENCLOSURES and OUTDOOR EQUIPMENT shall have)adequate mechanical strength
shal|l provide protection against access to energized parts and other hazards within
ipment throughout the intended ambient operating\range.

e level of protection shall remain in-accordance with 9.1; and
e requirements of 4.2.1 of IEC 60950-1:2005/AMD1:2009/AMD2:2013, shall be met.

and
the

the

equijoment should be subjected to the low temperature conditioning before the impact fest.

of polymeric material, the test is carried out at an ambient temperature equal to

amblient temperature is specified, for 24 h. The test can be applied to a portion off
enclpsuresrepresenting the largest unreinforced area, supported in its normal position.

NOT For requirements in Finland, Norway and Sweden, see 4.1, Note 3.

the
E is
the

um ambient temperature specified by the manufacturer or —33 °C if no minimum

the

The impacts are applied to doors, covers, seams and the like which could affect the ingress of
dust and moisture. The test is performed whether or not failure would give direct access to
hazardous parts. The impacts are applied within 2 min of removal from the climatic chamber.

11 Outdoor equipment containing valve regulated or vented batteries

11.1 Risk of explosion from lead acid, NiCd and NiMH batteries

The compartment housing a valve regulated or vented battery, where gassing is possible

during normal usage or over-charging, shall have adequate ventilation.
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In a compartment containing both, a battery and electrical components, the risk of ignition of
local concentrations of hydrogen and oxygen by adjacent operational arcing parts, such as
contactors and switches close to battery vents or valves, shall be controlled. This shall be
achieved, for example, by the use of fully enclosed components, separation of battery

com

partments or adequate ventilation.

The ventilation system shall be so constructed that any potential fault, including distortion of
the battery cases due to overheating or thermal runaway, does not result in the ventilation
system failing to vent explosive gasses.

If m
prov

ENCI

adequate ventilation when the damper is in the closed position.

NOTE

IEC §
Com

by v
and,

Boo
und

For
test

11.2

The

Table 3 shall be uSed for the calculation of the ventilation air flow instead of Table M,

IEC

inet. An independent means of natural ventilation that adequately ventilates the englo
confiaining the batteries shall be provided.

echanical or forced-air ventilation is used, adequate ventilation shall)¢ontinue tg
ided under single-fault failure conditions.

OSURES with mechanical or electromechanical dampers shall) continue to pro

Test methods and requirements for stationary batteries are given“in IEC 60896-21, IEC 60896-24
2485-2.

pliance is checked by inspection of the ventilation/system for compliance with the ab

erifying that the capability of the housing to ventilate hydrogen is in accordance with
if necessary, by the testin 11.3.

5t charging shall be assumed, unless it gan be verified that float charging is mainta
br normal and single-fault conditions.

charging conditions where the boest charge voltage exceeds those found in Table 3
in 11.3 shall be conducted.

Ventilation preventing.an explosive gas concentration

requirements of M.7 of IEC 62368-1:2014 apply.

62368-1:2014.

the
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Table 3 — Values for current Ig,¢ and Iy, 444, factors f, and f,
and voltages Uy gt and Upgost

Parameter Lead-acid Lead-acid NiCd batteries
batteries batteries vented cells P
vented cells VRLA cells
Sb<3%?2

Gas emission factorfg 1 0,2 1
Gas emission safety factor f

5 5 5
(incl. 10 % faulty cells and ageing)
Floaf

c 2,23 2,27 1,40

Utioa V/cell
Typigal float charge current 7, .. A/Ah 1 1 1
Current (float)
I mA/ Ah
gas 5 1 5
(undgpr float charge conditions relevant
for ajr flow calculation)
Boodt charge voltage
Uyl © Vicell 2,40 2,40 1,55
Typi¢al boost charge current

4 8 10
Ioos] MA/AR
Current (boost)
I mA/Ah
gas 20 8 50

(undpr boost charge conditions relevant
for ajr flow calculation)

@ Hor an antimony (Sb) content higher than 3 %, the current used for calculations shall be doubled.

b Hor recombination type NiCd and NiMH cells consult the-manufacturer.

¢ Hloat and boost charge voltage can vary with thesspecific gravity of electrolyte in lead-acid cells.

The palues of float and boost charge current incréase with temperature. The consequences of an increase in

temgerature, up to a maximum of 40 °C, have:been accommodated in the values in Table 1.

In cgse of use of gas recombination vent,plugs, the gas producing current lgas the values for vented cells can
be rgduced to 50 % of the values for vented cells.

The pentilation air volume requirements, for example, for two 48 V strings of VRLA cells in the same battery
cabipet and each with 120 Ah ‘rated Cio capacity amount, under float and under boost charge service

condjitions are:

- bervice with float charge condition only: O = 0,05 x 24 x 1 x 120 x 0,001 = 0,144 m3/h per string or 288

/h total;

- bervice with beast charge condition: O = 0,05 x 24 x 8 x 120 x 0,001 = 1,15 m3/h per string or 2 300 I/h

otal.

For the purpose of calculating the area of ventilation openings required for natural ventilz

of thisssGbclause, the air velocity is assumed to be 0,1 m/s.

Alternatively, the following equation can be used:

where:

A=28xQ0

Q is the ventilation rate of fresh air (m3/h);

A is the free area of openings in air inlet and outlet (cm?2)

tion
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11.3 Ventilation test

The following test shall be used to measure gas concentration if the adequacy of the required
ventilation is not obvious.

Samples of the atmosphere within the battery compartment are to be taken after 7 h of
operation. The samples are to be taken at locations where the greatest concentration of
hydrogen gas is likely. The hydrogen gas concentration shall not be more than 1 % by volume
if the mixture is in proximity to an ignition source, or exceeding 2 % by volume if the mixture is
not in proximity to an ignition source. See 4.3.8 of IEC 60950-1:2005/AMD2:2013 for
evaluating the overcharging of a rechargeable battery.
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Annex A
(normative)

Water-saturated sulphur dioxide atmosphere
(see 8.3.2 and 8.3.3)

If the test chamber has an internal volume of 300 | = 30 | the water-saturated sulphur dioxide
atmosphere is created by the introduction of 0,2 | of sulphur dioxide with a concentration of
0,067 % by volume into the closed test chamber. The sulphur dioxide can either be introduced

from

a_gas cvlinder or by creating a specific reaction within the chamber. For test cham

bers

havi

Sulp
(Na4

NOTE

A sto

The 1

To o
sodiy

NOT

hg a different internal volume the quantity of sulphur dioxide is varied accordingly.

hur dioxide can be formed inside the test apparatus by treating sodium pyrosuly
S,05) with a relatively strong acid, sulphamic acid (HSO3;NH,).

1 The method consists of dissolving excess sodium pyrosulphite in water, giving the reaction:
Na,S,0; + H,0 — 2 NaHSO,
chiometric quantity of sulphamic acid is then added giving the reaction:
NaHSO, + HSO;NH, — NaSO,;NH, + H,0 + SO,
esulting overall reaction is:

Na,S,0; + 2 HSO,NH, — 2 NaSO,NH, + H,0 + 2 SO,

m pyrosulphite and 4,33 g sulphamic acid are required.

F 2 Sulphamic acid is the only solid mineral acid that is easy to conserve.

btain 11 of SO, under normal conditions of 0 °C tempetature and 1,013 3 x 105 Pa, air pressure, 4,

hite

24 g
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Annex B
(normative)

Water spray test
(see 9.1)

The water-spray test apparatus, using fresh water, is to consist of three spray heads mounted
in a water supply pipe rack as shown in Figure B.1. Spray heads are to be constructed in
accordance with the details shown in Figure B.2. The ENCLOSURE is to be positioned in the
focal area of the spray heads so that the greatest quantity of water is likely to enter the

ENCI
ENCI|

Unlg

testjon another side, the test is to be repeated on other sides of the ENCLOSURE-.as necess

The

varigus vertical surfaces of an ENCLOSURE may be tested separately{or-collectively, prov|

that

The
nozj

a) there are openings in the top surface, or
b) from an examination of the construction, it is determined that run-off from the top sur

q

If th
such
test
such
test
of th

the vertical surface.

OSURE. The water pressure is to be maintained at 34,5 kPa at each spray head.
OSURE is to be exposed to the water spray for 1 h.

ss the construction is such that a test on one side of the ENCLOSURE is representative

water spray is to produce a uniform spray over the surface or surfacés under test.

a uniform spray is applied.

top surface of the OUTDOOR ENCLOSURE shall be tested by.applying a uniform spray
les located at proper heights (see the focal point in Figure’B.1), if

ould cause water ingress at a vertical surface which would not be detected by the te

ere are openings in a vertical surface;\located lower than 250 mm above ground |

shall be performed, spraying watefZon the ground surface in front of such openings,
distance necessary to cause the‘deflected spray to reach the OUTDOOR ENCLOSURE.
is not carried out if, from an é&xamination of the construction, it is determined that the
e vertical surface adequately-assures compliance.

vel,
that water ingress from rain bouncing upwards from the ground surface might occxr, a

The

of a

ary.

The
ded

rom

face
5t of

over
This
test
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See detail of
spray heads

Water pressure gage

/ for each spray head

@

\Control valve for

each spray head

See detail A

Side view Focalpoint

Piezometer assembly
Detail A

IEC

Key.

{tem mm
A 710
B 1400
C 55

D 230

E 75

Figure B.1 — Water-spray test spray-head piping
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Assembly

NS

45° counter sink

Body
B C
— - — B n1R in faparnrl pipn thread
F (12,7 mm)
ANSI/ASME B1.20.1
\\mm
A .
(D—— .
\ ) 38,5

‘ E max.
—— A
H (Drill through)

Insert

Three holes spaced 120°

S (deep) Nmax. T (Drill through)
— -
i i LM< R (Drill to depth required
4 — for throat)
AR
L

<V (Hexagonal or

L round bar stock)

U (Drill through)

= |

Three square section slots
W (wide) x G (deep) s.spaced 120° — 60° helix
— leading edges tangent to radial holes

A
Y

oo

IEC

ltem mm Item mm
A 310 N 0,80
B ,0 P 14,61
C 14,0 14,63
D 14 68 Q 14 51
14,73 11,53
E 0,40 R 63,5
F Optional — To serve as a wrench grip S 0,80
G 1,52 T 2,80
H 5,0 u 2,50
J 18,3 \Y 16,0
K 3,97 W 16,0
L 6,35
M 2,38

Figure B.2 — Water-spray test spray head
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Annex C
(normative)

Ultraviolet light conditioning test
(see 8.2)

Test apparatus

ples are exposed to ultraviolet light by using one of the following apparatus:

a) 4

b)

C.2

The

twin enclosed carbon-arc, (see Clause C.3), with continuous exposure for a minimu
20 h. The test apparatus shall operate with a black-panel temperature of (63 £3)*°C
elative humidity of (50 + 5) %; or

xenon-arc (see Clause C.4), with continuous exposure for a minimum~0f>1 000 h.
pst apparatus shall operate with a 6 500 W, water-cooled xenon-are,’lamp, a spe

m of
in a

The
ctral

rradiance of 0,35 W/m?2 at 340 nm, a black-panel temperature of (63 +£3) °C in a relative

umidity of (50 + 5) %.

Mounting of test samples

samples are mounted vertically on the inside of the cylinder of the light expo

apparatus, with the widest portion of the sample facing the arcs. They are mounted so

they

C3

The
prog

C.4

The
prog

do not touch each other.

Carbon-arc light-exposure apparatts

apparatus described in I1SO 4892-4, “or equivalent, is used in accordance with
edures given in ISO 4892-1 and 1SQ,4892-4 using a type 1 filter, with water spray.

Xenon-arc light-exposure apparatus

apparatus described 'in’ 1SO 4892-2, or equivalent, is used in accordance with
edures given in 1ISO4892-1 and ISO 4892-2 using method A, with water spray.

sure
that

the

the
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D.1

Annex D
(normative)

Gasket tests
(see 8.5)

Gasket tests

The relevant tests specified in Clause D.2 or D.3, depending on the type of gasket material
used, are applicable to gaskets employed on an ENCLOSURE subjected to water or dust.|The
additional test of Clause D.4 is applicable to gaskets employed on an ENCLOSURE subjectad to
oil gr coolant. A set of three specimens of the gasket material shall be subjected” to| the

rele

D.2

ant tests.

Tensile strength and elongation tests

This| test is applicable to gaskets, which can stretch (such as O-rings)) Gasket material $hall
be df such quality that samples subjected to a temperature of 69 Cyto 70 °C in circulating air

for

68 h have a tensile strength of not less than 75 % and an‘elongation of not less than

60 % of values determined for unaged samples. At the conclusion of the tests, there shall be

no

sha

D.3| Compression test

visible deterioration, deformation, melting, or cracking™of the material and the matgrial
not harden as determined by normal hand flexing.

This| test is applicable to gaskets with closed cell construction. The set of specimens of gasket
material shall be tested to the requirements.of a), b) and c) (see Figure D.1). On complgtion
of efich test, the specimens shall not shew signs of deterioration or cracks that can be §een

with|normal or corrected vision.

a)

b)

\ cylindrical weight sufficientto apply 69 kPa shall be placed on the middle portion of
e@ach specimen for a period-af 2 h. At the end of that time the weight shall be removed|and
the specimen allowed fo\rest at a room temperature of 25 °C +3 °C for 30 min. |The
thickness of the gasket“shall then be determined and compared with a measurement
bbtained before the ‘application of the weight. The compression set shall not exceed 80 %
bf the initial thickhéss of the specimen.

Following thetest specified in a), the same specimens shall be suspended in an air ¢ven
gt a temperature of 70° C for a period of 5 days. The specimens shall then be tested for
g¢ompliance\with a), approximately 24 h after removal from the oven.

kollowing the test specified in b), the same specimens shall be cooled to the minifnum
temperature specified by the manufacturer or —33 °C if no minimum ambient tempergture
i _specified for a period of 24 h and then subjected to an impact from a hammer of 1,35 kg
mass falling from a height of 150 mm upon removal from the cold chamber. The hammer
head shall be steel, 28,6 mm in diameter and have a flat striking surface, 25,4 mm in
diameter with slightly rounded edges. The specimens being tested shall be placed on
short lengths of 50 mm by 100 mm minimum wooden pieces (clear spruce) when being
impacted. Following the impact the specimens shall be examined for evidence of cracking
or other adverse effects. The test shall be continued and the specimens impacted every
24 h for two more days. The specimens shall then be removed from the cold chamber,
allowed to rest at a room temperature of 25 °C + 3 °C for approximately 24 h, and then
again tested for compliance with a).

NOTE For requirements in Finland, Norway and Sweden, see 4.1, Note 3.
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D.4 Oil immersion test

Gasket material shall not swell more than 25 % or shrink more than 1 % as a result of

immersion in oil for 70 h at a room temperature of 25 °C + 3 °C. Specifications are provided in
ISO 18173:2005 or ASTM D471-98.

NOTE In Canada and United States, IRM Immersion Oil No. 903 is accepted.

Dimensions in millimetres

Galvanized or painted steel backing plate

225 by 50 by 3,5 mm to 1,5 mm
A / (No. 10 gauge to gauge No. 16, MSG)

Test specimen attached to backing plate
by submittor using proposed adhesive and
proposed production method!

Test piece 25 by 200

1

AR

225 | 200 2100

X
/

Cylindrical weight, approximately
100 mm diameter and 18 kg in mass

25

50

IEC

Figure D.1 — Gasket test
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Annex E
(informative)

Rationale

E.1 General

In preparing this part of IEC 60950, it has been assumed that:

lo lo ol

4 : & bla ila o Lol H 4 H bla
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gther information technology equipment;

— protection against vandalism and other purposeful acts will be treated as a product qu
issue (for example, IEC 60950 should not contain requirements for the security of Ig
types of acceptable screw head, forced entry tests, etc.).

E.2| Electric shock

It is|believed that most aspects relating to protection against the-risk of electric shock
uately covered by IEC 60950-1:2005 including current proposals, and in some cd

learing of earth faults for remotely located (exposed) information technology equipme
— the degree of protection provided by the enclosute to rain, dust, etc.;
— the effect of moisture and pollution degree on-the insulation of the enclosed parts;

the possible consequences of ingress by-plants and animals (since these could bridg
amage insulation);

the maximum permissible touch valtége and body contact impedance for wet condition

compliance with.Clause 6 if the ELECTRICAL ENCLOSURE met the applicable requirementg
OUTDPOOR ENCLOSURES.

E.3| </Energy related hazards

with

ality
cks,

are
ses,

the
din

e or

3
b.

ONS
and
are
tion,
Hoor
rnet
e in

for

It is believed that most aspects relating to protection against energy hazards for humans

are

adequately covered by IEC 60950-1. However, the level of available fault current at the point
of mains supply to the equipment can be significantly higher and hence the rating of

components would need to take this into account (underrating of components in this area
also result in a fire hazard).

E.4 Fire

It is believed that most aspects relating to protection against fire emanating from within

can

the

equipment are adequately covered by IEC 60950-1. However, certain measures that may be
acceptable for equipment located inside a building would not be acceptable outdoors because

they would permit the entry of rain, etc.
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For certain types of OUTDOOR EQUIPMENT it could be appropriate to allow the ‘no bottom FIRE
ENCLOSURE required if mounted on a concrete base’ exemption that presently can be used for
equipment for use within a RESTRICTED ACCESS LOCATION.

E.5 Mechanical hazards

It is believed that all aspects relating to protection against mechanical hazards emanating
from the equipment are adequately covered by IEC 60950-1.

E.6 HeatTetatedrazards

It i believed that most aspects relating to protection against direct heat hazards| are
adequately covered by IEC 60950-1. However, it may be appropriate to permit higher limits for
equEFment that is unlikely to be touched by passers by (for example, equipmént that is jonly
intepded to be pole mounted out of reach).

A de¢fault nominal ambient temperature range for OUTDOOR EQUIPMENT)has been proposed.
The|effects of solar heating have not been addressed.

In agdition to direct thermal hazards, there is a need to consider consequential hazards.| For
instance, some plastics become brittle as they become cold:*An ENCLOSURE made from such
brittle plastic could expose users to other hazards (for example, electrical or mechanical] if it
werg to break.

E.7| Radiation

It is| believed that most aspects relating .to\direct protection against radiation hazards| are
adequately covered by IEC 60950-1. However, there may be consequential hazards to
congider.

o7

Just| as polymeric materials can<be affected by low temperatures, they can also becpme
embjrittled due to the effect of\UV radiation. An ENCLOSURE made from such brittle plastic
could expose USERS to otherhazards (for example, electrical or mechanical) if it were to bfeak.

E.8| Chemical hazards

It is| believed thatcertain types of OUTDOOR EQUIPMENT need to have measures relating to
chermical hazards originating within, or external to, the equipment.

Exppsure o chemicals in the environment (for example, salt used to clear roads in the winter)
can jalsoscause problems.

E.9 Biological hazards
These are not presently addressed in IEC 60950-1.

As with radiation hazards and chemical hazards, it is thought that there is not likely to be any
direct biological hazard. However, plastics and some metals can be attacked by fungi or
bacteria and this could result in weakening of protective ENCLOSURES. As stated under 'electric
shock’', the ingress of plants and animals could result in damage to insulation.
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E.10 Explosion hazards

OUTDOOR EQUIPMENT may need to be weather-tight, in such cases there is an increased
probability that an explosive atmosphere can build up as a result of:

— hydrogen being produced as a result of charging lead-acid batteries within the equipment
and;
— methane and other ‘duct gasses’ entering the equipment from the outdoors.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MATERIELS DE TRAITEMENT DE L'INFORMATION — SECURITE -

Partie 22: Matériels destinés a étre installés a l'extérieur

AVANT-PROPQS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalig
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L4EC a
bjet de favoriser la coopération internationale pour toutes les questions de normalisation danS-les dom
b |'électricité et de I'électronique. A cet effet, 'IlEC — entre autres activités — publie des Normés, internatio
bs Spécifications techniques, des Rapports techniques, des Spécifications accessibles au~public (PAS) ¢
uides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études
travaux desquels tout Comité national intéressé par le sujet traité peut partigiper. Les organisg
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalemen
travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon
conditions fixées par accord entre les deux organisations.

[oX-N-N-N-Nw

Les décisions ou accords officiels de I'lEC concernant les questions technigues représentent, dans la m
dy possible, un accord international sur les sujets étudiés, étant donné~que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

Les Publications de 'lEC se présentent sous la forme de recommandations internationales et sont ag
cpmme telles par les Comités nationaux de I'lEC. Tous les effort§yraisonnables sont entrepris afin que
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Dins le but d'encourager I'uniformité internationale, les .Comités nationaux de I'lEC s'engagent, dans to
mesure possible, a appliquer de fagon transparente les Publications de I'l[EC dans leurs publications natio
el régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationalg
rdgionales correspondantes doivent étre indiquées_enytermes clairs dans ces derniéres.

LIIEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
fdurnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqug
nformité de I'lEC. L’IEC n'est responsabledd'aucun des services effectués par les organismes de certifig
indépendants.

(]

Tpus les utilisateurs doivent s'assurer'qu'ils sont en possession de la derniére édition de cette publication.

compris ses experts particuliers*et les membres de ses comités d'études et des Comités nationaux de
bur tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de qu
hture que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) 4
bpenses découlant deNla publication ou de I'utilisation de cette Publication de I'IEC ou de toute
lblication de I'lEC,-ou_au crédit qui lui est accordé.

r vaes-so<

attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicg
dférencées est gbligatoire pour une application correcte de la présente publication.

| =

attention @st attirée sur le fait que certains des éléments de la présente Publication de I'l[EC peuvent
bjet de.droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
b breyets et de ne pas avoir signalé leur existence.
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EC:

Sécurité des appareils électroniques dans le domaine de 'audio, de la vidéo, du traitement de
I'information et des technologies de la communication.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2005. Cette édition
constitue une révision technique.

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

exigences plus détaillées pour la ventilation des batteries.
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
108/615/FDIS 108/634/RVD

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

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

La {
Les

Lorsique les aspects liés a la sécurité sont semblables a ceux de la Partie 1, Iarticle o
graphe de la Partie 1 correspondant est présenté entre parenthéses a titre, de référg¢nce

parg
apré

22 fpit référence a une exigence ou a un critére de la Partie 1, une référence spécifiq

'EC

Une
det

Danpg la présente norme, les caractéres d'imprimerie suivahts'sont employés:

- 6
-
—
-
Les
indidg
— 4
q
— 4
- §
— 1

Le g
stab

résente Partie 22 de I'|EC 60950 est destinée a étre utilisée avec I'lEC 60950-1:2
paragraphes de I'lEC 60950-1 s’appliquent pour autant que cela soit rdisenna

s le titre de l'article ou du paragraphe de la Partie 22. Lorsqu’une exigence de la P

60950-1 est faite.

liste de toutes les parties de la série IEC 60950, publiées spus le titre général Maté
aitement de l'information — Sécurité, peut étre consultée sur le’site web de I'lEC.

xigences proprement dites et annexes normatives:‘caractéres romains;
riteres de conformité et modalités d'essais: caracteres italiques;

otes dans le corps du texte et dans les tableaux: petits)caractéres romains;

ermes qui sont définis a I'Article 3 et dansiI’IEC 60950-1: PETITES CAPITALES.

différentes pratiques suivantes, a-Garactére moins permanent, existent dans les |
ués ci-apres:

.1: Les matériels pour installation extérieure nécessitent une conception spéciale
es températures pouvant descendre jusqu’a —50 °C (Finlande, Norvége, Suéde),

.3: Exigences d'élévation du potentiel de terre (Etats-Unis, Canada),

.5.1: Exigences de types d'enveloppes (Etats-Unis, Canada),

p.4: Au Canada ‘et aux Etats-Unis, une huile d’immersion IRM No. 903 est acce
Etats-Unis, Ganada).

omité a,décidé que le contenu de cette publication ne sera pas modifié avant la dat

D05.
ble.
ule

artie
le a

riels

hays

pour

ptée

b de

lit¢ indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les donnpées
relafives ajta publication recherchée. A cette date, la publication sera

o r

e supprimée,

e remplacée par une édition révisée, ou

e amendée.
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INTRODUCTION

La présente norme propose des exigences de sécurité pour les matériels de traitement de
I'information destinés a étre installés, lorsqu’ils sont exposés entiérement ou partiellement,
dans un endroit ou la protection contre les intempéries et autres influences extérieures telles
que la pluie, la poussiére, etc., qui est en principe assurée par un batiment ou une autre
structure, est limitée ou inexistante. Il existe de nombreux exemples de matériels de
traitement de I'information utilisés a travers le monde, qui sont logés dans des ENVELOPPES
spéciales situées sur le trottoir, montées dans des ensembles de matériels de
télécommunications et situées sous terre. Actuellement, I'IEC 60950 ne propose pas
d’ex gences pour de tels matériels et cette propaosition a pour nhjpt de rectifier cette omission.
Les |exigences proposées ne s’appliquent pas aux matériels portables ou transportabled qui
peuyent étre utilisés occasionnellement a I'extérieur, mais qui ne sont pas destinés a |étre
installés dans des conditions de mauvais temps.

travaux avec d’autres comités d’études traitant des matériels installés a I'extérieur, tels qye le
comjté d’études 70 de I'lEC (Degrés de protection procurés par les enveloppes, responsgable
de [[IEC 60529) et le comité d’études 48 de I'lEC (Connecteurs électriques et structpres
mécpniques pour les équipements électriques et électroniques).

Il e}t prévu que le comité d’études 108 de 'lEC continue a coordonner les(résultats de|ses

L’Annexe E décrit les justifications a I'origine du traitement des. aspects liés a la sécurité gans
la pfésente norme.
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MATERIELS DE TRAITEMENT DE L'INFORMATION — SECURITE -

Partie 22: Matériels destinés a étre installés a l'extérieur

Domaine d’application

résente partie de I'lEC 60950 s’appliqgue aux matériels de traitement de I'inform4
nés a étre installés dans un EMPLACEMENT POUR INSTALLATION EXTERIEURE.

exigences pour les MATERIELS POUR INSTALLATION EXTERIEURE s’appliquentsegalement

e terrain et fournies pour loger les matériels de traitement de I'information destinés a
llés dans un EMPLACEMENT POUR INSTALLATION EXTERIEURE.

Exigences complémentaires

ue installation peut avoir des exigences particulieres. Cettains exemples sont donné
De plus, les exigences pour la protection des MATERIELS POUR INSTALLATION EXTERIH

nformations concernant ce sujet, voir 'lEC 623051

Références normatives

documents suivants sont cités en réféerence de maniere normative, en intégralité o

ences datées, seule I'édition citég s’applique. Pour les références non datées, la derr
pon du document de référence,s’applique (y compris les éventuels amendements).

60068-2-11, Essais fondamentaux climatiques et de robustesse mécanique — Partie 2

60364 (toutes les parties), Installations électriques a basse tension

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

tion

L s’il
ecte
étre

5 en
URE
enir

I en
les
iere

11:

IEC

60950-1:2005, Matériels de traitement de l'information — Sécurité — Partie 1: Exige

1ces

générales

IEC
IEC

60950-1:2005/AMD1:2009
60950-1:2005/AMD2:2013

IEC 62368-1:2014, Equipements des technologies de I'audio/vidéo, de I'information et de la

com

ISO

munication — Partie 1: Exigences de sécurité

178, Plastiques — Détermination des propriétés en flexion

ISO 179 (toutes les parties), Plastiques — Détermination des caractéristiques au choc Charpy

ISO

180, Plastiques — Détermination de la résistance au choc Izod
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ISO 527(toutes les parties), Plastiques — Détermination des propriétés en traction

ISO 3231, Peintures et vernis — Détermination de la résistance aux atmosphéres humides
contenant du dioxyde de soufre

ISO 4892-1, Plastiques — Méthodes d'exposition a des sources lumineuses de laboratoire —
Partie 1: Guide général

ISO 4892-2, Plastiques — Méthodes d'exposition a des sources lumineuses de laboratoire —
Partie 2: Lampes a arc au xénon

ISO14892-4, Plastiques — Méthodes d'exposition a des sources lumineuses de laboratoire —
Partje 4. Lampes a arc au carbone

ISO|8256, Plastiques — Détermination de la résistance au choc-traction

ISOATS 18173:2005, Essais non destructifs — Termes généraux et définitions

A1

ASTM D471-98, Standard Test Method for Rubber Property-Effect\of Liquids (disponibl¢ en

anglpis seulement)

3 [Termes et définitions

Pour les besoins du présent document, les termes~et/définitions donnés dans I'lEC 609p0-1
ains] que les suivants s'appliquent.

3.1
EMPLACEMENT POUR INSTALLATION EXTERIEURE
emplacement pour un matériel ou la protection contre les intempéries et autres influences
extérieures, assurée par un batiment o’une autre structure, est limitée ou inexistante

3.2
MATERIEL POUR INSTALLATION-EXTERIEURE
materiel spécifié par le fabricant pour étre installé, lorsqu’il est exposé entiéremeni ou
partiellement aux conditions, dans un EMPLACEMENT POUR INSTALLATION EXTERIEURE

Note|1 a l'article: Les MATERIELS TRANSPORTABLES, par exemple un ordinateur portable ou un ordinateur |bloc-
noteq, ou encore un téléphone, ne sont pas des MATERIELS POUR INSTALLATION EXTERIEURE, a moins qu’ils ne goient
spécifiés par le fabfieant pour une utilisation continue dans un EMPLACEMENT POUR INSTALLATION EXTERIEURE.

3.3
ENVELORPE\POUR INSTALLATION EXTERIEURE

partle{,du MATERIEL POUR INSTALLATION EXTERIEURE qui est exposée aux condifions
deéf j inde a

protéger I'intérieur du matériel de ces conditions

Note 1 a l'article: Une ENVELOPPE POUR INSTALLATION EXTERIEURE peut également remplir une ou plusieurs des
fonctions suivantes: ENVELOPPE CONTRE LE FEU, ENVELOPPE ELECTRIQUE, ENVELOPPE MECANIQUE.

Note 2 a I'article: Une enceinte ou un boitier séparé(e) dans laquelle (lequel) le matériel est placé peut remplir la
fonction d’'une ENVELOPPE POUR INSTALLATION EXTERIEURE.

4 Conditions applicables aux matériels pour installation extérieure

4.1 Température ambiante

Les MATERIELS POUR INSTALLATION EXTERIEURE et les ENVELOPPES POUR INSTALLATION
EXTERIEURE doivent étre adaptés a une utilisation a une température quelconque dans la
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plage spécifiée par le fabricant. Si elle n’est pas spécifiée par le fabricant, la plage doit étre
considérée comme:

— température ambiante minimale: =33 °C;

— température ambiante maximale: +40 °C.

La conformité est vérifiée par examen et par évaluation des données fournies par le fabricant.

NOTE 1 Les valeurs des températures sont basées sur la Classe 4K2 de I'l[EC 60721-3-4. Ces températures ne
prennent pas en compte les environnements sévéres (par exemple extrémement froids ou extrémement chauds), et
elles n’incluent pas les dispositions pour le chauffage par les rayonnements émis par le soleil (charge solaire).

NOTE 2 L’attention est attirée sur I'IEC 61587-1 pour des informations complémentaires sur les niveayx de
performance C1, C2 et C3.

NOTE 3 En Finlande, en Norvege et en Suede, les températures en hiver peuvent étre extrémementibasses.|Pour
les TERIELS POUR INSTALLATION EXTERIEURE, cela nécessite une conception spéciale, de sorte ‘que le mgtériel
puissie supporter le transport, le montage et la mise en service a des températures pouvant)descendre jupqu’a
-50 °IC

4.2 Réseau d'alimentation
4.2, Généralités

Les [MATERIELS POUR INSTALLATION EXTERIEURE alimentés par le.réseau doivent étre adaptgs a
la TENSION TRANSITOIRE SUR LE RESEAU la plus élevée\prévue dans I'emplacemen{ de
I'insfallation.

Les gléments suivants doivent étre pris en considératioh:

— |p courant de défaut présumé de [I'alimentation des MATERIELS POUR INSTALLATTION
BXTERIEURE peut étre plus élevé que pous les matériels pour installation intérieure,|voir
[[IEC 60364-4-43; et

— |p TENSION TRANSITOIRE SUR LE RESEAU pour les MATERIELS POUR INSTALLATION EXTERIEURE
peut étre plus élevée que pour les\nratériels pour installation intérieure.

Danp une certaine catégorie de surtension, les composants a l'intérieur des MATERIELS HOUR
INSTALLATION EXTERIEURE qui réduisent la TENSION TRANSITOIRE SUR LE RESEAU ou le courant de
défaut présumé doivent étre"conformes aux exigences de la série IEC 61643.

NOTE 1 La catégorie de_Suitension des MATERIELS POUR INSTALLATION EXTERIEURE est en principe consigiérée
comme étant 'une des suivantes:

— gils sont alimentés“par l'installation électrique normale des batiments, catégorie de surtension II;
— {ils sont alimentés directement par le systéme de distribution réseau, catégorie de surtension lll;
— dils sont.situés au niveau ou a proximité de I'origine de I'installation électrique, catégorie de surtension I\.

NOTE 2, Pour des informations supplémentaires concernant la protection contre les surtensions, voir I'lEC 6(0364-
5-53.

La conformité est vérifiée par examen du matériel et des instructions d’installation.

4.2.2 Tension transitoire de réseau sur le réseau d’alimentation en courant alternatif

Les matériels qui sont des parties de l'installation du batiment ou qui peuvent étre soumis a
des surtensions transitoires dépassant celles de la catégorie de surtension Il doivent étre
congus pour la catégorie de surtension Ill ou IV, a moins qu’une protection supplémentaire ne
soit prévue a l'intérieur ou a I'extérieur du matériel. Dans ce cas, les instructions d’installation
doivent indiquer la nécessité d’une telle protection supplémentaire. Les distances dans I'air
dans les matériels congus pour la catégorie de surtension Ill ou IV doivent étre conformes a
I'Annexe G de I'lEC 60950-1:2005. Le systéme d'isolation utilisé dans ces matériels doit étre
capable de résister a la tension d'essai indiquée dans le Tableau 5C de I'lEC 60950-
1:2005/AMD2:2013.
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4.2.3 Tension transitoire de réseau sur le réseau d’alimentation en courant continu

Le transitoire sur un RESEAU D’ALIMENTATION EN COURANT CONTINU dépend de la source et de
I'installation du RESEAU D’ALIMENTATION EN COURANT CONTINU. Lors de la détermination de la
TENSION TRANSITOIRE SUR LE RESEAU EN COURANT CONTINU, l'installation et la source du RESEAU
EN COURANT CONTINU doivent étre prises en compte. Si celles-ci ne sont pas connues, la
TENSION TRANSITOIRE SUR LE RESEAU sur le RESEAU D’ALIMENTATION en courant continu doit étre
considérée de 1,5 kV.

Le fabricant doit déclarer la TENSION TRANSITOIRE SUR LE RESEAU sur le RESEAU D’ALIMENTATION
en courant continu dans les instructions d'installation.

4.3 | Elévation du potentiel de terre

L’atfention est attirée sur le fait que pendant les conditions de suppression des 'défauts,|des
TEN$IONS DANGEREUSES peuvent exister et étre accessibles pendant des( periodes [plus
longues que pour les matériels pour installation intérieure et des conditions,de’mise a la ferre
particulieres peuvent étre nécessaires. Celles-ci sont généralement Spécifiées dans| les
réglémentations locales d’installation.

NOTE Aux Etats-Unis, ces exigences sont regroupées dans le Code électriqué national (“National Eledtrical
Codel'). Au Canada, elles sont regroupées dans le Code électrique canadien (“Canadian Electrical Code”).

La clonformité est vérifiée par évaluation des instructions d’installation.

5 Marquages et instructions

Les |instructions d’installation pour les MATERIELS POUR INSTALLATION EXTERIEURE doivent
inclyre les détails de toutes les caractéristiques spéciales nécessaires pour la protegtion
contre les conditions dans les EMPLACEMENTS POUR INSTALLATION EXTERIEURE (voir 1.7.2 de
I'IEG 60950-1:2005).

Si up fabricant d’ENVELOPPE POUR INSTALLATION EXTERIEURE classe un produit conformémgnt a
I''EG 60529, le code IP doit étre déclaré; cependant, il n’est pas nécessaire qu’il marque le
code¢ IP sur 'ENVELOPPE POUR(INSTALLATION EXTERIEURE. Il n’est pas nécessaire de faire{une
tellel déclaration pour les MATERIELS POUR INSTALLATION EXTERIEURE.

La clonformité est vérifiée par examen.

6 Protection:contre les chocs électriques dans un emplacement pour
nstallation extérieure

6.1 Limites de tension des parties accessibles a I'utilisateur dans les emplacemerjts
pour installation extérieure

Les parties conductrices accessibles a I'UTILISATEUR dans un EMPLACEMENT POUR INSTALLATION
EXTERIEURE doivent satisfaire aux exigences pour un CIRCUIT TBTS de 2.2.2 et 2.2.3 de
I'IEC 60950-1:2005/AMD2:2013, a I’exception que les limites de tension ne doivent pas
dépasser:

— 15V en courant alternatif, 21,2 V en valeur de créte, ou 30 V en courant continu, dans les
conditions normales de fonctionnement (voir 2.2.2),

— 15V en courant alternatif, 21,2 V en valeur de créte, ou 30 V en courant continu, pendant
une durée supérieure a 0,2 s, dans les conditions de premier défaut (voir 2.2.3). De plus,
la tension ne doit pas dépasser 30 V en courant alternatif, 42,4 V en valeur de créte, ou
60 V en courant continu.
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L’exception de 2.2.3 de I'IEC 60950-1:2005/AMD2:2013 relative a 2.3.2.1 b) de la méme
publication ne s’applique pas aux parties conductrices accessibles a 'UTILISATEUR.

NOTE 1 Des limites de tension inférieures s’appliquent parce que la résistance de contact du corps est réduite
lorsqu’il est soumis a des conditions humides.

NOTE 2 Au Danemark, les régles d’installation exigent que la tension nominale siire au toucher maximale soit de
6 V en courant alternatif en valeur efficace ou de 15 V en courant continu sans ondulation pour I’environnement
extérieur, ou l'installation peut étre en principe humide ou mouillée en raison des conditions météorologiques y
compris les zones équipées d’abris, mais pas dans des murs protégés, par exemple les abris d’autos.

La conformité est vérifiée par mesurage.

6.2 | Circuits a limitation de courant dans les emplacements pour installation
extérieure

Les | exigences de 2.4 de I'lEC 60950-1:2005/AMD1:2009/AMD?2 :2013 s’appliquent sans
modjfication.

6.3 | Protection du socle de prise de courant dans les emplacements pour installation
extérieure

Un |Dispositif de protection a courant Différentiel Résiduel (DDR) avec un couran{ de
fonctionnement résiduel assigné ne dépassant pas 30 mA doit étre utilisé dans le RE$EAU
D'AL|MENTATION pour les socles de prises de courant destinés a une utilisation générale et
aveg un courant assigné ne dépassant pas 20 A.

Le DR doit étre une partie intégrante du matérielcoude I'installation du batiment. Si le PDR
fait partie de l'installation du batiment, des instruetions pour les installations du DDR doivent
étre|fournies avec le matériel.

7 PBornes pour les conducteurs externes

Les |connexions du réseau d’alimentation pour les MATERIELS POUR INSTALLATION EXTERIEURE
qui gont destinés a étre alimentés:

— par l'installation électrique~normale des batiments doivent étre telles que spécifiées en 3.3
de I'lEC 60950-1:2005/AMD2:2013;

— directement par le-systéme de distribution réseau doivent étre telles que spécifiées dans
I série IEC 60364-

NOTE Pour les auttes bornes, I'IEC 60950-1 s’applique.

La clonformité/est vérifiée par examen.

8 Exigences de construction pour les enveloppes pour installation extérieure

8.1 Généralités

La protection contre la corrosion doit étre fournie par I'utilisation de matériaux adaptés ou par
I'application d’'un revétement de protection appliqué sur la surface exposée, en prenant en
considération les conditions prévues d’utilisation.

Les parties, telles que les cadrans ou les connecteurs qui servent de partie fonctionnelle
d’'une ENVELOPPE POUR INSTALLATION EXTERIEURE doivent étre conformes aux mémes
exigences de protection de I'environnement que pour I'ENVELOPPE POUR INSTALLATION
EXTERIEURE.
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NOTE 1 Les aspects affectant la sécurité qui exigent I'intégrité de 'ENVELOPPE POUR INSTALLATION EXTERIEURE
pendant toute la durée de vie du produit comprennent:

— une protection continue contre I'acces aux parties dangereuses, y compris aprés des essais de résistance
mécanique;
— une protection continue contre la pénétration de poussiéres et d’eau;

— une disponibilité sans interruption de la continuité de terre.

Une ENVELOPPE POUR INSTALLATION EXTERIEURE ne doit pas étre utilisée pour transporter du
courant au cours d’un fonctionnement normal, si cela peut entrainer une corrosion qui
compromettrait la sécurité. Cela n’exclut pas la connexion d’une partie conductrice d’une
ENVELOPPE POUR INSTALLATION EXTERIEURE a la terre de protection dans le cadre du transport
des [courants de defaut.

NOTE 2 L’action d'un courant circulant a travers un joint peut augmenter la corrosion dans des*~eond|tions
humigles.

Lorggu’une partie conductrice d’'une ENVELOPPE POUR INSTALLATION EXTERIEURE-est connectée
a la| terre de protection dans le cadre du transport des courants de défaut, la conneixion
résultante doit satisfaire aux exigences de 2.6 de I'lEC 60950-1:2005/AMD41:2009/AMD2:2013,
aprdgs les essais appropriés de conditionnement atmosphérique, voir &,3.

La gonformité est vérifiée par examen et, si nécessaire, par les essais de 2.6 de I'lEC 60950-
1:2005/AMD1:2009/AMD2:2013 et de 8.3 de la présente norme.,

8.2 | Résistance aux rayonnements ultraviolets

Les |[piéces non métalliques d’une ENVELOPPE POUR-INSTALLATION EXTERIEURE exigées pour la
conformité a la présente norme doivent étre suffisamment résistantes a la dégradation paf les
rayonnements ultraviolets (UV).

Tableau 1 — Limites minimales de rétention des propriétés aprés exposition UV

Norme a appliquer Rétention
Riéces a soumettre a lI'essai Propriété pour la méthode minimalp
d'essai aprés esgai
Résistance a la traction @ ISO 527 70 %
fPieces fournissant un support ou
mécanique
Résistance a la flexion 2 ? ISO 178 70 %
Choc de Charpy © ISO 179 70 %
ou
Pig@ces fournissantwune résistance Choc 1zod © 1SO 180 70 %
aux-chocs
ou
Choc de traction © ISO 8256 70 %
Toutes les pieces Classification 1.2.12 et Annexe A de voir 9
d’inflammabilité I'IEC 60950-1:2005

2 Les essais de résistance a la traction et de résistance a la flexion doivent étre effectués sur des éprouvettes
dont I'épaisseur n'est pas supérieure a I'épaisseur réelle.

La face des échantillons exposés au rayonnement UV doit étre en contact avec les deux points de charge
quand la méthode aux trois points de charge est utilisée.

Les essais sont effectués sur des éprouvettes de 3,0 mm d'épaisseur pour I'essai de choc Izod et I'essai de
traction et sur des éprouvettes de 4,0 mm d'épaisseur pour I'essai au choc de Charpy. lls sont considérés
comme représentatifs d'autres épaisseurs, descendant jusqu'a 0,8 mm.

La classification vis-a-vis de I'inflammabilité peut changer tant qu'elle ne tombe pas en dessous de ce qui
est spécifié a I'Article 4 de I'|EC 60950-1:2005/AMD1:2009/AMD2:2013.

La conformité est vérifiée par examen de la construction et des données disponibles
concernant les caractéristiques de la résistance au rayonnement UV du matériau d’ENVELOPPE
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et de tout revétement de protection associé. Si de telles données ne sont pas disponibles, les
essais du Tableau 1 sont effectués sur ces piéces.

Les échantillons prélevés sur les piéces, ou constitués d'un matériau identique, sont préparés
en conformité avec la norme pour l'essai a effectuer. lls sont alors conditionnés selon
I'’Annexe C. Apres conditionnement, les échantillons ne doivent pas présenter de signes d'une
détérioration significative, telles des craquelures ou des fissures. lls sont alors maintenus
dans les conditions de température ambiante de la piéce pendant au moins 16 h et pas plus
de 96 h, apres quoi ils sont soumis a l'essai applicable, en conformité avec la norme qui
définit cet essai.

De maniére a évaluer le pourcentage de rétention des propriétés aprés essai, les échantifons
qui h'ont pas été conditionnés selon I'’Annexe C sont soumis aux essais en méme temps|que
les ¢chantillons conditionnés. La rétention doit étre telle que spécifiée dans le Tableau 1.

8.3 Résistance a la corrosion
8.3. Généralités

Les | pieces meétalliques des ENVELOPPES POUR INSTALLATION EXTERIEURE, avec ou $ans
revétement de protection, doivent étre résistantes aux effetsdes contaminants d’origine

La clonformité est vérifiée:

— fpar examen et par évaluation des données fournies par le fabricant; ou

— par les essais et les critéres spécifiés de 8.3.2\a 8.3.4; ou

— par le niveau de performance applicable (A1, A2 ou A3) de I'lEC 61587-1.
8.3. Appareillage d’essai

L’appareillage pour I'essai au brouillard salin doit comprendre une chambre d’essai et|des

L’apjpareillage pour I'essai . tans une atmosphere contenant du dioxyde de soufre satlirée
d’ealu doit comprendre une chambre inerte, scellée hermétiquement, renfermant |une
atmosphéere contenant du dioxyde de soufre saturée d’eau (voir Annexe A) dans laquellg les

8.3.3 Procédure d’essai

L’esgai doit comprendre deux périodes de 12 jours identiques et successives.

essaia) — 168 h d’exposition a I'atmosphere de brouillard salin. La concentration de la
solution saline formant I'atmosphere de brouillard salin est de 5 % + 1 % en masse
et la température de la chambre d’essai est maintenue a 35 °C + 2 °C.

essai b) — 5 cycles d’exposition, chacun d’entre eux consistant en une exposition de 8 h a
une atmosphére riche en dioxyde de soufre saturée d’eau (voir Annexe A), au
cours de laquelle la température de la chambre d’essai est maintenue a
40 °C + 3 °C, suivie d’une période de repos de 16 h, avec la porte de la chambre
d’essai ouverte.

Aprés chaque période de 12 jours, les éprouvettes d’essai sont nettoyées avec de l'eau
déminéralisée.
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En variante, les procédures d'essai décrites dans les normes suivantes peuvent étre utilisées
pour démontrer la conformité:

— Meéthode B de I'I|SO 21207; ou

-
-t

SO 14993; ou

oute autre norme équivalente.

8.3.4 Critéres de conformité

La conformité est vérifiée par examen visuel. Le matériel ne doit pas présenter de traces de

rouille, autre que la corrosion superficielle du revétement de protection, de craquelure

S ni

autr

-
[«
-
/

bs détériorations qui compromettent les aspects de sécurité suivants:
q protection continue contre I'accés aux parties dangereuses, y compris aprés des eg
e résistance mécanique; et

q protection continue contre la pénétration de poussieres et d’eau; et

a disponibilité sans interruption de continuité de terre.

sais

doit
nds
que

y a

de
est

en et

une
ou

Cependant, la corrosion superficielle du revétement de protection estpermise.

8.4 | Fonds des enveloppes contre le feu

Le fond d’une ENVELOPPE CONTRE LE FEU d’'un MATERIEL POUR INSTALLATION EXTERIEURE
étre|conforme a 4.6.2 de I'lEC 60950-1:2005, sauf s’il nyya aucune exigence pour les fq
des [ENVELOPPES CONTRE LE FEU d’un MATERIEL POUR INSTALLATION EXTERIEURE, a condition
les |nstructions d’installation spécifient que le matériel doit étre monté directement et en
permanence sur une surface non combustible (pariexemple en béton ou en métal). Il n
pas [de nécessité de marquage sur le matériel.

La clonformité est vérifiée par examen.

8.5 | Joints d’étanchéité

8.5. Généralités

Lorgque des joints sont utilisés comme méthode de protection contre la pénétration
contaminants potentiels, les paragraphes 8.5.1 a 8.5.3 doivent s’appliquer selon ce qu
apptoprié.

NOTE Au Canada et aux Etats-Unis, les types d’ENVELOPPES sont spécifiés dans le Code électrique canadi
le Code électrique_national américain.

Les |joints paur tous les dispositifs fermant les ouvertures dans la cavité du matériel d
ENVELOPPE. soumise a une éclaboussure ou une fuite d’huile, ainsi que toute porte
couvercle’pour une telle ENVELOPPE, doivent inclure un joint d’étanchéité sur toute la long

du jeint

ueur

Un joint d’étanchéité en matériau thermoplastique ou en élastomére ou un joint d’étanchéité
utilisant une composition de matériaux élastomére qui est fourni sur une ENVELOPPE soumise

a de

I’eau ou de la poussiére doit satisfaire aux exigences de la présente norme.

La conformité est vérifiée par examen et en appliquant les essais correspondants de
I’Annexe D.

8.5.2 Résistance a I’huile

Un joint d’étanchéité fourni sur une ENVELOPPE soumise a de I'huile ou a un fluide frigorigéne

doit

étre résistant a I'huile.
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