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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT — OUTDOOR ENCLOSURES -

Part 3: Environmental requirements, tests and safety aspects

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promtote interna
coloperation on all questions concerning standardization in the electrical and electronic fields/ 0 this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGyPublication(s)”).

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqt with

may participate in this preparatory work. International, governmental and non-goverpmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé)international Organizat
Standardization (ISO) in accordance with conditions determined by agreement. betWeen the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

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

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

IEC draws attentioh ‘to the possibility that the implementation of this document may involve the use
patent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be requiréd to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shplléhotbe held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 61969-3:2020. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 61969-3 has been prepared by subcommittee 48D: Mechanical structures for electrical and
electronic equipment, of IEC technical committee 48: Electrical connectors and mechanical

struc

tures for electrical and electronic equipment. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2020. This edition
constitutes a technical revision.

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

a) alignment with the content of ETSI EN 300 019 and IEC 60721 series latest editions,

p
b) ra
c) te
d) te

e) a

articularly with the actualization of climate conditions;

tionale for the selected operating conditions from IEC 60721-3-4 are added;

sts are grouped according to the classification of conditions in IEC 60721-3¢4;
st severities for vibration and shock tests are aligned with ETSI EN 300-019-2-4;

Hdition of pass/fail criteria for each test.

The fext of this International Standard is based on the following documeénts:

Full i
the 4

The |
This

acco
at w

Draft Report on vating

48D/765/FDIS 48D/766/RVD

bove table.
anguage used for the development of thisslnternational Standard is English.

document was drafted in accordance*with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC

hformation on the voting for its approval can be found in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Par’1 and ISO/IEC Directives, IEC Supplement, avalilable

are

fures
hsite.

b the

descfibed in greater detail at www.tec.ch/publications.

This |nternational Standard is to be used in conjunction with IEC 61969-1:2023.

A list|of all parts in thedEC 61969 series, published under the general title Mechanical struc

for efectrical and eléctronic equipment — Outdoor enclosures, can be found on the IEC we

The ¢gommittee\tras decided that the contents of this document will remain unchanged untjl the
stability date-indicated on the IEC website under webstore.iec.ch in the data related t
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

The products covered by IEC 61969 series are empty enclosures for outdoor locations, to be
equipped with application-specific combinations of electrical and electronic equipment, and to
be used at non-weatherprotected locations above ground.

IEC 61969 series consists of:

— a design guidelines general part: IEC 61969-1;
— a coordination dimensions standard: IEC 61969-2;

— ah environmental requirements and tests, safety aspects standard: IEC 61969-3.

This document provides basic environmental requirements and tests, as well as safety-aspects,
to be| used for outdoor enclosures in absence of local regulatory documents, or,of-application-
specific environmental test requirements.

This document provides manufacturers and users of generic outdoor enclosures with minimum
perfdrmance compliance criteria. The thermal management solution_depends on the spgcific
envirpnment of the outdoor enclosure.

Since¢ forced air heat dissipation and acoustic noise are closely-related, noise limitationg are
typically defined by local regulatory documents.

It is responsibility of the outdoor enclosure vendor to provide a solution for thermal managejment
within the local regulatory noise limitations.
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MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT — OUTDOOR ENCLOSURES -

Part 3: Environmental requirements, tests and safety aspects

1 Scope

This
as s
cond

The

order
estakh

2023

tions of non-weatherprotected locations above ground.

burpose of this document is to define a minimum level of environmental ‘performan
to meet requirements of storage, transport and final installation.Fhe intention
lish basic environmental performance criteria for outdoor enclosurécompliance.

2 Normative references

The following documents are referred to in the text in such away that some or all of their co

cons
For

amer
IEC §
IEC ¢
IEC ¢
IEC §
IEC 4
IEC {
IEC ¢

IEC ¢
(12 h

itutes requirements of this document. For dated referénces, only the edition cited ap
undated references, the latest edition of the~referenced document (including
dments) applies.

0068-2-1, Environmental testing — Part 2-1:Tests — Test A: Cold

0068-2-2, Environmental testing — Part2-2: Tests — Test B: Dry heat

0068-2-6, Environmental testing = Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
0068-2-10, Environmentaltesting — Part 2-10: Tests — Test J and guidance: Mould g
0068-2-11,-Basie Environmental testing-procedures — Part 2-11: Tests — Test Ka: Sal
0068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperatu

0068-2-2F, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

+* 92 h cycle)

part of IEC 61969 specifies a set of basic environmental requirements and tests, ad well
hfety aspects for outdoor enclosures for electrical and electronic equipment, under

ce in
is to

ntent
blies.
any

owth

mist

re

006842-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, ¢yclic

IEC 60068-2-60, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas
corrosion test
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IEC 60721-3-2, Classification of environmental conditions — Part 3-2: Classification of groups
of environmental parameters and their severities —Transportation and handling

IEC 60721-3-4, Classification of environmental conditions — Part 3-4: Classification of groups
of environmental parameters and their severities — Stationary use at non-weatherprotected
locations

IEC 60794-1-21, Optical fibre cables — Part 1-21: Generic specification — Basic optical cable
test procedures — Mechanical tests methods

IEC

- = f and
meas urement procedures - Part 2 10: Tests - Crush and load res:stance

IEC $1300-2-56:2020, Fibre optic interconnecting devices and passive components+"Basi¢ test
and measurement procedures — Part 2-56: Tests — Wind resistance of mounted-heusing

IEC $1439-5, Low-voltage switchgear and controlgear assemblies — Partb: Assembligs for
powdr distribution in public networks

IEC [61587-1, Mechanical structures for electrical and electronic equipment — Tests for
IEC 60917 and IEC 60297 series — Part 1: Env:ronmental requ:rements test setups and safety
aspe :

IEC $1587-2, Mechanical structures for electronic equipment — Tests for IEC 60917 and
IEC 60297 — Part 2: Seismic tests for cabinets and racks

IEC $1587-3, Mechanical structures for electroric equipment — Tests for IEC 60917 and
IEC 60297 — Part 3: Electromagnetic shielding¢performance tests for cabinets and subracks

IEC $1969-1:20202023, Mechanical structures for electrical and electronic equipmgnt —
Outdpor enclosures — Part 1: Design guidelines

IEC 62194, Methods of evaluating-the thermal performance of enclosures

IEC 2262, Degrees of protection provided by enclosures for electrical equipment adainst
extennal mechanical impacts (IK code)

IEC 62368-1, Audio/video, information and communication technology equipment — Part 1:
Safety requirements

ISO 2533+Standard atmosphere

of cond nowu
o-SothRa-po

ngineering met

P
(8
b

ISO 3744-Acoustics—Determinatt
sources using sound pressure
reflecting plane

&
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ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps

ISO 4892-3, Plastics — Methods of exposure to laboratory light sources — Part 3: Fluorescent
UV lamps

ETSI EN 300 019-2-2, Environmental Engineering (EE) — Environmental conditions and
environmental tests for telecommunications equipment - Part 2-2: Specification of
environmental tests — Transportation
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ETSI EN 300 019-2-4, Environmental Engineering (EE) — Environmental conditions and
environmental tests for telecommunications equipment — Part 2-4: Specification of
environmental tests — Stationary use at non-weatherprotected locations

3 Terms and definitions

No terms and definitions are listed in this document.

ISO tnd IEC maintain terminology databases for use in standardization at the follqwing
addregsses:

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

e |30 Online browsing platform: available at https://www.iso.org/obp

L ¢ T . i .

4 Environmentalrequirements;tests-and safety aspects—Classification of

environmental conditions

The pnvironmental operating conditions are derived from IEC 60721-3-4, with the focys on
emptly outdoor enclosures relevant requirements.)>Two classes of environmental performance
are described:

class 1: Non-weatherprotected locations, standard performance: Covers all regions with a
moderate climate;

— class 2: Non-weatherprotected locations, extended performance: Covers—all regions| with
severe an extremely cold or extremely warm climate.

The |ndividual outdoor enclgosure tested to these basic environmental test requirements| may
clain] compliance to either class 1 or class 2 or a combination of class 1/class 2.

5 Environmental test conditions

5.1 General

The minimum tests and test severities for the non-weatherprotected conditions as defined in
IEC 60721-3-4 can be found as:

climatic conditions (K) given in Table 2;

— biological conditions (B) given in Table 3;

— chemical active substance (C) given in Table 4;

— mechanical active substance (S) given as pass/fail criterion PF2 in Table 1;
— mechanical conditions during operation (M) given in Table 5;

Two classes of test severities for the operating conditions are defined, each corresponding to
the relevant class of environmental performance defined in Clause 4:


https://www.electropedia.org/
https://www.iso.org/obp
https://iecnorm.com/api/?name=890e27276be3263b72fc9eebeea0d431
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— class 1 for operating conditions in temperate climatic environments. The refence for this
environment in IEC 60721-3-4 is 4K26/4Z4/4B2/4C2/4S12/4M11;

— class 2 for operating conditions with more extreme tropical and polar conditions
4K25/4725/4B2/4C2/4S512/4M11 and 4K27/425/4B2/4C2/4S12/4M11 from IEC 60721-3-4.

5.2 Pass/fail criteria tests

Table 1 contains the pass/fail criteria tests that shall be performed after the climatic tests
(Table 2), the biological tests (Table 3), the resistance against chemically active substances
tests (Table 4) and the mechanical tests (Table 5). When the same test sample is used for
several tests, it is allowed to perform the relevant pass/fail tests at the end of the test sequence.
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Table 1 — Pass/fail criteria tests

Test Environmental Test severity Acceptance conditions

parameters and test
methods Class 1 Class 2

Examination of the internal and external

parts.
No defects which would
PF1 Visual examination Inspection with the naked eye for flaws, adversely affect product
deformation, surface changes, rust, cracks | performance.
or other deteriorations that could impair
functionality.

The prr\fnr\hnn is.satisfa tory

if talcum powder has_nof
accumulated in a quantitly or
. . location such that /a¥ wi
Protection against any other kindref dust, it
pr2p | ingress of dust IP5X could interfefé with the

IEC 60529 corr_ect operat_ion o_f the

equipment,or impair safgty.
No dustshall deposit whiere
it colfd lead to tracking
aléng the creepage distgnce.

>

t

If any water has entered
shall not:

— be sufficient to interfgre
with the correct opergtion
of the equipment or
impair safety;

— deposit on insulation
parts where it could I¢ad
to tracking along the
creepage distance;

— reach live parts or
windings not designefl to
operate when wet;

— accumulate near the

Protection against IPX4 cable end or enter th¢
PF3 ingress of water cable if any.
IEC 60529

If the enclosure is provided

with drain-holes, it should be
proved by inspection thajt
any water which enters does
not accumulate and that|it
drains away without doing
any harm to the equipmgnt.

For enclosures without
drain-holes, the relevant
product standard shall
specify the acceptance
conditions if water can
accumulate to reach live
parts.

IPX5 No ingress of water

a8 The IP5X pass/fail criterion for protection against ingress of dust is used to cover the mechanical active
substance condition 4S12 of IEC 60721-3-4.
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5.3 Climatic tests

The climatic tests from Table 2 shall be performed on test samples with hinges, locks and
handles in operating condition.

Table 2 — Climatic conditions for environmental classes 1 and 2

areeppmental Festseverity .
Doention Plethed
parameters Class% Class 2
a Low air temperature =40-°C =50-°C 16-h A
b ) ) 1 85 °C 85 °C 15 LEG—@QS@&-Q—%
e Damp-heat +30-°C 93 % +30-°C 93 % 96-h =0 E;GB;EE 7
d Change-of temperature 2 eyelds *EG—%% p-14-
1°Clmin 1°Clmin
o o o P 44 1EC-60068-2-30:
e Condensation 90-% to-100-% RH | 90-% to-100-%RH Db
(6-cyeles)
f e_sptate (Fain-sRo PX4 {RX5 - IEC 60529
hail, ete.)
Movement-of the
g A : 50-m/s 60-mfs - -
h E ¢ ¢ Mini . : . ‘ . R
Mini ) ) . .
i Ultraviolet degradation properties{tensile-strength-and-elongation-at-yield) by 180489212
more-than 20%-

arable conditions—the Internatieral-Standard-Air—in-acecordance to1SO.
a3+ ORGHHORStHhe+terRiateRarotahaara—AH—Hhaccoraahnceto0+o

N
il
N}
N}

—~

N

o
o
D

D

=

BN
D

pre

w

N
o
0

D

-+
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Test Environmental Test severity S
Pass/fail criteria to be
parameters and test hecked
methods Class 1 Class 2 checke
Cold @ Visual examination (PF1)

K1 IEC 60068-2-1: Test A -40 °C for 16 h -50 °C for 16 h Protection against ingress of
dust (PF2) and water (PF3)
after test.

Dry heat P Visual examination (PF1)

K2 IEC 60068-2-2: Test B +85 °C for 16 h Protection against ingress of
dust (PF2) and water (PF3)
after test.

Change of temperature Temperature range: =40 °C to + 85 °C Visual examination (w
IEC 60068-2-14: Test Nb Dwell time at extreme temperatures: 4 h Protection again?}ges s of
K3 D dust (PF2) ang.%v er (PF3)
Rate of change of temperature:1 °C/min after test. (1/
Number of cycles: 2 (12 h/cycle) a
K4 Damp heat, cyclic © Temperature range: +25 °C to +55 °C Visuafﬁa‘r/nination (PF1
s
|IEC 60068-2-30: Test Db Humidity: >90 % RH P, tion against ingregs of
(PF2) and water (PF3)
Number of cycles: 6 (24 h/cycle) - y\ er test.

K5 Ultraviolet light resistance Xenon lamp (340 nm) C) Visual examination (PF1
ISO 4892-2 (for painted or Exposure cycle: Cycle 1 \Q/ No reduction in mechanifal
polymer coated metal) L ‘\ properties after test (for

Exposure time: 1 000 h _ example: average tensilg
Ultraviolet light resistance Fluorescent lamp type 1A nm) strength and elongation pt

yield) by more than 20 %4.

1ISO 4892-3 (for full Exposure cycle: Cycle 1'With alternating
polymer outer enclosures) UV and condensation les:

— UVcycle: 8 h st\(+60 +3)°C

- Condensa@ cycle: 4 h at (+50 *

3)°C

Exposmie@me: 2160 h

Teit@e performed on moulded dumbbells

For gomparable conditions, the Inte.rr@h!nal Standard Air, in accordance with ISO 2533 (15 °C at 1 013, 25 hPa)

shalll be used. C)\\

@ :Ihis minimum temperaturg includes the effects of heat radiation during the night with open sky.

b his maximum tempe@ﬁincludes the effects of heat dissipation caused by active electronics and includes

splar load. C)
¢ Tlhe damp heat\@cﬁc test replaces the less severe IEC 60068-2-78 damp heat, steady state test.
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5.4 Biological tests
Table 3 — Biological tests
Srerrssmental Testseverity
Hospece Mlethed
parameters Class 1 Class 2
fungus;ete- o urrequirement: No reductio To-checkthe
b Semm b e more-than20%- resistance
equipment
Environmental Passl/fail critenia to he
Test parameters and test Test severities for class 1 and 2
checked
method
Flora: Presence of mould, Test samples: moulded dumbbells Visual grading <2
fungus, etc. . . Lo
Test variant 1 In gase-visual rating is O] no
IEC 60068-2-10: Test J ) " futther tests are required.
Inoculation conditions:
) R I’ case of visual grading|1 or
B1 - Temperature: (29 £ 1) °C 2 the degradation of matfrial
— Relative humidity: =2 90 % RH properties will be checkdd.
No reduction in mechanifa
Duration: 28 days properties (for example
average tensile strength|and
elongation at yield) by mlore
than 20 %.
Fauna: Presence of rodents
B2 and others harmful to the None None
equipment
E . | , . is ol | . L ion
5.5 | Tests of resistance against chemically active substances
The flesistance tests to corrosion by chemically active substances are listed in Table 4. The¢ test
sevefities were taken from ETSI EN 300 019-2-2 and ETSI EN 300 019-2-4.
Large housings (liké street cabinets) can be tested by using representative samples of [used
matefials.
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Table 4 — Tests of resistance against chemically active substances

Test severity
Eaerseppmental .
Mean value Maximum-value
a B 35 °C 5.0 NaC Anesde P e
e ’ Lo Ka
3 3
. o 0.3 mgim 1.0 mg/m
0 H-em3im® 0.37-cm3m3
01 malm> 05 malm3
= Hydrogen-sulphide*
0,074 em?m® 0-36-em3m® £C 8006860
0 +-mglm® 0-3-mgim® e
d || Chiorine*
0,034-cm3/m 0:4+em3/m?®
3 3
N y 0.5 mgim +0-mgim
0,26-cm3/m3 0,52 cm3m3
—TJlests-of Table-3-may-be combined-with-tests of Table1-
Environmental Test severity Pass/fail criteria to e
Test parameters and test hecked
method Class 1 Class 2 ¢hecke
Salt mist Temperature: Temperature: Visual examination (PF1
+35 °C +35 °C )
IEC 60068-2-11: Test Ka Contact materials for thg
Solution: 5 % NaCl Solution: 5 % NaCl electromagnetic shieldinp
. . and grounding shall remgin
Duration: 5 days Duration: 28 days free of corrosion.
Class 1: No signs of surflace
corrosion of protective
C1 enclosure. A colour charlge
due to passivation is
allowed.
Class 2: Surface corrosipn of
the protective enclosurelis
allowed. It shall remain
possible to open and clope
the door(s).
Flowing mixed gas Temperature: (25 + 1) °C Visual examination (PF1
corrosion test ) L )
Relative humidity: (75 + 3) % RH Surface corrosion of the
IEC 60068¢2-60: Test Ke . protective enclosure is
methad 4)with severities Duration: 10 days allowed. It shall remain
fron®EFS| EN 300 019-2-4 possible to open and cloge
the door(s).
o 1,0 mg/m?3
Sulphur dioxide SO, Contact materials for theg
0,37 cm>/m? electromagnetic shielding
c2 3 and grounding shall remain
0,5 mg/m free of corrosion.

Hydrogen sulphide H,S

0,36 cm3/m?3

Chlorine CI

0,3 mg/m?3

0,1 cm®/m?

Nitrogen oxides NO,

1,0 mg/m?3

0,52 cm3/m?3
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Tests of resistance against mechanically active substances
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Table 5 — Mechanical tests (operational)

Environmental

Test severities

Pass/fail criteria to be

Test parameters and test hecked
methods Class 1 Class 2 checke
M1 Wind resistance 30 m/s (110 km/h) 50 m/s (180 km/h) Visual inspection (PF1). No
deformation or damage of
IEC 61300-2-56:2020 The applied force The applied force parts that affect formg fit and
shall be calculated shall be calculated function shall be obsérved.
according to the according to the
method described method described
in Annex B of in Annex B of
IEC 61300-2-56: IEC 61300-2-56:
2UZU £ZUZU [N
M2 Vibration, sinusoidal 2 5 Hz to 9 Hz: 1,2 mm displacement Visual inspection F\f’} No
deformation or d f
IEC 60068-2-6: Test Fc 9 Hz to 500 Hz: 4 m/s? acceleration parts that affepb f|t and
Axes: 3 mutually perpendicular function sha observe d.
10 sweeps pr i A et A
aft
M3 Shock (operational) @ Half sine pulse ?&Qal inspection (PF1).[No
) INdéformation or damage ¢f
IEC 60068-2-27: Test Ea Duration: 11 ms % parts that affect form, fitland
Acceleration: 50 m/s2 Q/C) function shall be found.
Axes 3 \ Protection against ingregs of
dust (PF2) and water (PF3)
Number of shocks: 3 shocks eg:h after test.
direction per axis (= 18 shewg in total)
M4 Crush Load (N): 1 750 (Pa) x \thh (m) Visual inspection (PF1).[No
x Depth (m) deformation or damage ¢f
IEC 61300-2-10 %e parts that affect form, fitjand
Load evenly distr, @ d on top surface of function shall be found
the housing. \Q ’
Protection against ingregs of
Duration: 1&‘"'” dust (PF2) and water (PF3)
\\Q) after test.
M5 Impact @509 (10 J) IK10 (20 J) Visual inspection (PF1).[No
IEC 62262 deformation or damage ¢f

\J?
o

parts that affect form, fitjand

function shall be found.

s of
:3)

Protection against ingreg
dust (PF2) and water (P
after test.

N
a8 The outdoor en Iogx)e shall be mounted to the shock/vibration table by using the intended ground

n

ounting featu

floor

X

T @ort tests
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Two flasses for the test severities for the transport tests are defined:

class 1: Conditions accerding to classification 2K12/2B2/2C2/2S2/2M4 of IEC 60721-3-2.
This applies to handfing, transport by rail, river, sea, air (jet aircraft only) and road trangport
uping good vehicles on good roads. This category includes transport of goods within
I$O containers;

class 2: Conditions according to classification 2K12/2B2/2C2/2S2/2M5 of IEC 60721-3-2.
This includes the conditions of class 1 plus road transport using poor vehicles and/pr on
ppor poads as well as handling using trolleys with no suspension.

The teatirements and relevant tests covering transport and handling of the packaged préduct
can be agreed between vendor and user.

6.3 Lifting and stiffness test

If lifting eyes are provided, the performance test as per IEC 61587-1 shall be applied.

Following the test, no deformation or damage of parts that affect form, fit and function shall be
found.
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7 Safety aspects

7.1 General

General-safety requirements:-The outdoor enclosure, once fully equipped and installed, shall

not present a danger or hazard to people and shall prevent unauthorized access. To protect
authorized personnel (during assembly, installation, test and maintenance phases), the outdoor
enclosure shall be free of defects such as sharp edges, burrs, etc.-Compliance-totEC60950-1

Provisions shall be made for providing electrical safety measures accordingsto the rel¢vant
requirements in IEC 62368-1, for the electrical and electronic equipment_that can be insfalled
inside the outdoor enclosure.

Instajlations in public areas typically require compliance to more s€vere local regulatory Jaws.
Thesg and any additional application specific requirements need to be observed. Shoulf the
outdgor enclosure be installed in a public place, the power jngut requirements may have fo be
in compliance with IEC 61439-5.

For fequirements and relevant tests covering safety’ aspects, both general and of |local
regulatory (to be agreed between vendor and user); Table 2 of IEC 61969-1:20202023 [shall

apply.

7.2 | Locking devices

Outdpor enclosure access locking fungtions such as used on doors, covers, roofs, etc|, are
applifation and/or regulatory specific. The outdoor enclosure shall have the capability {fo be
lockgd and unlocked only by authorized crafts people.

7.3 | Vandalism resistance

Outdpor enclosure vandalism resistance required on any locking functions such as used with
door$, covers, roofs;‘etc., are application and/or regulatory specific. The outdoor enclosure
shall|provide for heavy duty key locking and hinges hardware.

Compliance_check: The outdoor enclosure shall-be—resistant-to provide resistance against
unauthorized*access. Test method shall be agreed between vendor and user.

7.4 | Firearms resistance (optional for outdoor metal enclosures)

Outdoor enclosure firearms resistance is application and/or regulatory specific.

The outdoor metal enclosure shall be designed for withstanding a 12-gauge shotgun blast of
no. 7 2 shot at a distance of 15 m without penetration of the enclosure wall by any pellets.

Test procedure (IEC 60794-1-21 method E13A):

The enclosure shall be positioned as in a typical installation and all unique vertical surfaces
shall be subjected to a blast from a 12-gauge shotgun fired at a distance of 15 m. The load
used shall be a 70 mm shell loaded with 28 or 32 grams of no. 6 steel shot fired from a 28 inch
modified choke barrel.
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Assessment following the test:

The outer-skin shell of the enclosure may be deformed but still maintaining protection, and
without any penetration of the enclosure wall by any pellets.

8 Seismic requirements

Outdoor enclosure seismic compliance is application and/or regulatory specific. If seismic
compliance is requested, tests shall be conducted in accordance with IEC 61587-2.

9
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT — OUTDOOR ENCLOSURES -

Part 3: Environmental requirements, tests and safety aspects

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promtote interna
coloperation on all questions concerning standardization in the electrical and electronic fields/ 0 this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGyPublication(s)”).

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqt with

may participate in this preparatory work. International, governmental and non-goverpmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé)international Organizat
Standardization (ISO) in accordance with conditions determined by agreement. betWeen the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content

Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

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

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

IEC draws attentioh ‘to the possibility that the implementation of this document may involve the use
patent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be requiréd to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shplléhotbe held responsible for identifying any or all such patent rights.
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IEC 61969-3 has been prepared by subcommittee 48D: Mechanical structures for electrical and
electronic equipment, of IEC technical committee 48: Electrical connectors and mechanical
structures for electrical and electronic equipment. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2020. This edition
constitutes a technical revision.

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

a) alignment with the content of ETSI EN 300 019 and IEC 60721 series latest editions,

particularly with the actualization of climate conditions;

b) rationale for the selected operating conditions from IEC 60721-3-4 are added;
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c) tests are grouped according to the classification of conditions in IEC 60721-3-4;
d) test severities for vibration and shock tests are aligned with ETSI EN 300 019-2-4;

e) a

ddition of pass/fail criteria for each test.

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

Draft Report on voting

48D/765/FDIS 48D/766/RVD

Full ipformation on the voting for Its approval can be found In the report on voting ndicated in
the apove table.

The language used for the development of this International Standard is English-

This |[document was drafted in accordance with ISO/IEC Directives, Part 2,.and developged in

acco
at w
desc

This

A list
for e

ibed in greater detail at www.iec.ch/publications.
nternational Standard is to be used in conjunction with IEC61969-1:2023.

of all parts in the IEC 61969 series, published undepthe’general title Mechanical struc
ectrical and electronic equipment — Outdoor enclgsures, can be found on the IEC we

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IECSupplement, avalilable
vw.iec.ch/members_experts/refdocs. The main document types\developed by IEC are

fures
Dsite.

The ¢ommittee has decided that the contents of, this' document will remain unchanged unfil the
stability date indicated on the IEC website under webstore.iec.ch in the data related tp the
spec|fic document. At this date, the document\will be

e rg¢confirmed,

e withdrawn, or

e rgvised.
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INTRODUCTION

The products covered by IEC 61969 series are empty enclosures for outdoor locations, to be
equipped with application-specific combinations of electrical and electronic equipment, and to
be used at non-weatherprotected locations above ground.

IEC 61969 series consists of:

— a design guidelines general part: IEC 61969-1;
— a coordination dimensions standard: IEC 61969-2;

— ah environmental requirements and tests, safety aspects standard: IEC 61969-3.

This Jocument provides basic environmental requirements and tests, as well as safety-aspects,
to bej used for outdoor enclosures in absence of local regulatory documents, or,of-application-
specific environmental test requirements.

This document provides manufacturers and users of generic outdoor enclosures with minimum
perfdrmance compliance criteria. The thermal management solution_depends on the spgcific
envirpnment of the outdoor enclosure.

Since¢ forced air heat dissipation and acoustic noise are closely-related, noise limitationg are
typically defined by local regulatory documents.

It is responsibility of the outdoor enclosure vendor to provide a solution for thermal managejment
within the local regulatory noise limitations.
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MECHANICAL STRUCTURES FOR ELECTRICAL AND
ELECTRONIC EQUIPMENT — OUTDOOR ENCLOSURES -

Part 3: Environmental requirements, tests and safety aspects

1 Scope

This part of IEC 61969 specifies a set of basic environmental requirements and tests, ag well
as spfety aspects for outdoor enclosures for electrical and electronic equipment, under
condj|tions of non-weatherprotected locations above ground.

The purpose of this document is to define a minimum level of environmental‘performangce in
ordef to meet requirements of storage, transport and final installation.Fhe intention |is to
estaljlish basic environmental performance criteria for outdoor enclosuré ¢ompliance.

2 Normative references

The following documents are referred to in the text in such away that some or all of their conptent
constitutes requirements of this document. For dated referénces, only the edition cited applies.
For pndated references, the latest edition of the~referenced document (including| any
amendments) applies.

IEC 60068-2-1, Environmental testing — Part 2-1:Tests — Test A: Cold

IEC 60068-2-2, Environmental testing — Part'2-2: Tests — Test B: Dry heat

IEC §0068-2-6, Environmental testing = Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC $0068-2-10, Environmentaltesting — Part 2-10: Tests — Test J and guidance: Mould growth
IEC §0068-2-11, Environmental testing — Part 2-11: Tests — Test Ka: Salt mist
IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperatufe
IEC 60068-2-2F, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 6006872-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, ¢yclic
(12 H +92 h cycle)

IEC 60068-2-60, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas
corrosion test

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60721-3-2, Classification of environmental conditions — Part 3-2: Classification of groups
of environmental parameters and their severities —Transportation and handling

IEC 60721-3-4, Classification of environmental conditions — Part 3-4: Classification of groups
of environmental parameters and their severities — Stationary use at non-weatherprotected
locations
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IEC 60794-1-21, Optical fibre cables — Part 1-21: Generic specification — Basic optical cable
test procedures — Mechanical tests methods

IEC 61300-2-10, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-10: Tests — Crush and load resistance

IEC 61300-2-56:2020, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-56: Tests — Wind resistance of mounted housing

IEC 61439-5, Low-voltage switchgear and controlgear assemblies — Part 5: Assemblies for
pow e ;

IEC 161587-1, Mechanical structures for electrical and electronic equipment < )T€sts for
IEC 60917 and IEC 60297 series — Part 1: Environmental requirements, test setups and slafety
asperts

IEC 61587-2, Mechanical structures for electronic equipment — Tests ,for IEC 60917 and
IEC 60297 — Part 2: Seismic tests for cabinets and racks

IEC §1587-3, Mechanical structures for electronic equipment —~OTests for IEC 60917 and
IEC 60297 — Part 3: Electromagnetic shielding performance tests for cabinets and subracks

IEC ©61969-1:2023, Mechanical structures for electrical, and" electronic equipment — Oufdoor
enclqsures — Part 1: Design guidelines

IEC 62194, Methods of evaluating the thermal performance of enclosures

IEC 62262, Degrees of protection provided~by enclosures for electrical equipment against
extennal mechanical impacts (IK code)

IEC 62368-1, Audio/video, information and communication technology equipment — Part 1:
Safely requirements

ISO 2533, Standard atmosphere

ISO 8744, Acoustics —Determination of sound power levels and sound energy levels of poise
sour¢es using soumd pressure — Engineering methods for an essentially free field over a
reflegting plane

ISO 4892-2, (\Plastics — Methods of exposure to laboratory light sources — Part 2: Xenoh-arc
lampg

|SO Q92 2 D,I

UV lamps

Aathade Af nvnacrirn §
vretroaS— o1 CXpoSore—

ETSI EN 300 019-2-2, Environmental Engineering (EE) — Environmental conditions and
environmental tests for telecommunications equipment - Part 2-2: Specification of
environmental tests — Transportation

ETSI EN 300 019-2-4, Environmental Engineering (EE) — Environmental conditions and
environmental tests for telecommunications equipment — Part 2-4: Specification of
environmental tests — Stationary use at non-weatherprotected locations
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Terms and definitions

No terms and definitions are listed in this document.

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

4

IEC Electropedia: available at https://www.electropedia.org/

ISO Online browsing platform: available at https://www.iso.org/obp

lassification of environmental conditions

The pnvironmental operating conditions are derived from |IEC 60721-3-4, with the. focu
emptly outdoor enclosures relevant requirements. Two classes of environmental perform
escribed:

are

class 1: Non-weatherprotected locations, standard performance: Coyers’ all regions W
nmoderate climate;
c
e

ass 2: Non-weatherprotected locations, extended performances Covers regions wi
Ktremely cold or extremely warm climate.

The (ndividual outdoor enclosure tested to these basic envirorimental test requirements
clainm compliance to either class 1 or class 2 or a combination of class 1/class 2.

5.1

Environmental test conditions

General

The minimum tests and test severities for\the non-weatherprotected conditions as defin
IEC §0721-3-4 can be found as:

climatic conditions (K) given inx[able 2;

blological conditions (B) givemn'in Table 3;

chemical active substance/(C) given in Table 4;

nmechanical active substance (S) given as pass/fail criterion PF2 in Table 1;
m

echanical conditiens during operation (M) given in Table 5;

Two flasses ofAest severities for the operating conditions are defined, each correspondi
the r¢levant etass of environmental performance defined in Clause 4:

5.2

class(1,for operating conditions in temperate climatic environments. The refence fo
emvironment in IEC 60721-3-4 is 4K26/4Z4/4B2/4C2/4S12/4M11;

S on
ance

ith a

h an

may

ed in

ng to

F this

class 2 for operating conditions with more extreme tropical and polar conditions
4K25/4Z5/4B2/4C2/4S12/4M11 and 4K27/4Z25/4B2/4C2/4S12/4M11 from IEC 60721-3-4.

Pass/fail criteria tests

Table 1 contains the pass/fail criteria tests that shall be performed after the climatic tests
(Table 2), the biological tests (Table 3), the resistance against chemically active substances
tests (Table 4) and the mechanical tests (Table 5). When the same test sample is used for
several tests, it is allowed to perform the relevant pass/fail tests at the end of the test sequence.
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Table 1 — Pass/fail criteria tests

Test Environmental Test severity Acceptance conditions

parameters and test
methods Class 1 Class 2

Examination of the internal and external

parts.
No defects which would

PF1 Visual examination Inspection with the naked eye for flaws, adversely affect product
deformation, surface changes, rust, cracks | performance.
or other deteriorations that could impair
functionality.

The prr\fnt\hnn is-satisfa tory

if talcum powder has_nof
accumulated in a quantity or

. . location such that,/as with
Protection against any other kindrof dust, it
PF2p | ingress of dust IP5X could interfefé with the
IEC 60529 correct operation of the

equipment,or impair safgty.
No dustishall deposit whiere
it could lead to tracking
along the creepage distgnce.

t

If any water has entered
shall not:

— be sufficient to interfgre
with the correct opergtion
of the equipment or
impair safety;

— deposit on insulation
parts where it could l¢ad
to tracking along the
creepage distance;

— reach live parts or
windings not designef to
operate when wet;

— accumulate near the

Protection against IPX4 cable end or enter th¢
PF3 ingress of water cable if any.
IEC 60529

If the enclosure is provided

with drain-holes, it should be
proved by inspection thaft
any water which enters qoes
not accumulate and thatl|it

drains away without doing
any harm to the equipmgnt.

For enclosures without
drain-holes, the relevant
product standard shall
specify the acceptance
conditions if water can
accumulate to reach live
parts.

IPX5 No ingress of water

a8 The IP5X pass/fail criterion for protection against ingress of dust is used to cover the mechanical active
substance condition 4S12 of IEC 60721-3-4.

5.3 Climatic tests

The climatic tests from Table 2 shall be performed on test samples with hinges, locks and
handles in operating condition.
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Table 2 — Climatic conditions for environmental classes 1 and 2

Test Environmental Test severity S
Pass/fail criteria to be
parameters and test
methods Class 1 Class 2 checked
Cold @ Visual examination (PF1)

K1 IEC 60068-2-1: Test A -40 °C for 16 h -50 °C for 16 h Protection against ingress of
dust (PF2) and water (PF3)
after test.

Dry heat ® Visual examination (PF1)

K2 IEC 60068-2-2: Test B +85 °C for 16 h Protection against ingress of
dust (PF2) and water (PF3)
after test.

Change of temperature Temperature range: —40 °C to + 85 °C Visual examination (PF1
IEC 60068-2-14: Test Nb Dwell time at extreme temperatures: 4 h Protection against ingregs of
K3 e dust (PF2)\and water (PK3)
Rate of change of temperature:1 °C/min after test.
Number of cycles: 2 (12 h/cycle)
K4 Damp heat, cyclic © Temperature range: +25 °C to +55 °C \isual examination (PF1
|IEC 60068-2-30: Test Db Humidity: >90 % RH Protection against ingregs of
dust (PF2) and water (PF3)
Number of cycles: 6 (24 h/cycle) after test.
K5 Ultraviolet light resistance Xenon lamp (340 nm) Visual examination (PF1
1ISO 4892-2 (for painted or Exposure cycle: Cycle 1 No reduction in mechanigal
polymer coated metal) L properties after test (for
Exposure time: 1 000 h example: average tensilg
Ultraviolet light resistance Fluorescent lamp typeMA“(340 nm strength and elongation pt
v '9 ! . plyp ( ) yield) by more than 20 %.
1ISO 4892-3 (for full Exposure cycle: Cycle’1 with alternating
polymer outer enclosures) UV and condensation cycles:
— UV cycle; 8°h at (+60 £ 3) °C
— Condensation cycle: 4 h at (+50
3)<C
Expasure time: 2 160 h
Test are performed on moulded dumbbells
For gomparable conditions, the International Standard Air, in accordance with ISO 2533 (15 °C at 1 013, 25 hPa)

shall

be used.

a

b

his minimum temperature includes the effects of heat radiation during the night with open sky.

his maximum temperature includes the effects of heat dissipation caused by active electronics and inclpdes

lar load.

he damp_heat, cyclic test replaces the less severe IEC 60068-2-78 damp heat, steady state test.



https://iecnorm.com/api/?name=890e27276be3263b72fc9eebeea0d431

IEC 61969-3:2023 © |IEC 2023 -1 -

5.4 Biological tests

Table 3 — Biological tests

Environmental Pass/fail criteria to be

Test parameters and test Test severities for class 1 and 2
checked
method
Flora: Presence of mould, Test samples: moulded dumbbells Visual grading <2
fungus, etc. . . o
Test variant 1 In case visual rating is 0, no
IEC 60068-2-10: Test J further tests are required.

Inoculation conditions:
In case of visual grading 1 or
2 thedegradatiomof Traterial
— Relative humidity: = 90 % RH properties will be chegkgd.
No reduction in meehanital
Duration: 28 days properties (for example
average tensile)strengthfand
elongation at yjield) by mpore
than 20 %

— Tnmlhnrnhlrn' (29 + 1) °C

B1

Fauna: Presence of rodents
B2 and others harmful to the None Nonhe
equipment

5.5 | Tests of resistance against chemically active substances

The flesistance tests to corrosion by chemically active substances are listed in Table 4. Th¢ test
sevefities were taken from ETSI EN 300 019-2-2 and EXSI EN 300 019-2-4.

Larg¢ housings (like street cabinets) can be tested by using representative samples of Jused
materials.
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Table 4 — Tests of resistance against chemically active substances

Environmental Test severity . P
Pass/fail criteria to be
Test parameters and test hecked
method Class 1 Class 2 checke
Salt mist Temperature: Temperature: Visual examination (PF1)
+35 °C +35 °C .
IEC 60068-2-11: Test Ka Contact materials for the
Solution: 5 % NaCl Solution: 5 % NaCl electromagnetic shielding
. . and grounding shall remain
Duration: 5 days Duration: 28 days free of corrosion.
Class 1: No signs of surface
corrasion of r\rnfnrﬁvn
c1 enclosure. A colour charlge
due to passivation is
allowed.
Class 2: Surface)corrosipn of
the protectivelenclosure|is
allowed. (It shall remain
possible, to open and clope
the,door(s).
Flowing mixed gas Temperature: (25 £ 1) °C Viisual examination (PF1
corrosion test
Relative humidity: (75 £ 3) % RH Surface corrosion of the
IEC 60068-2-60: Test Ke . protective enclosure is
method 4 with severities Duration: 10 days allowed. It shall remain
from ETSI EN 300 019-2-4 possible to open and cloge
the door(s).
o 1,0 mg/m?3
Sulphur dioxide SO, Contact materials for the
0,37 cm®¥/m® electromagnetic shielding
c2 0.5 mamB and grounding shall remain
,5 mgim i
Hydrogen sulphide H,S J free of corrosion.
0,36'cm3/m3
0,3 mg/m?3
Chlorine ClI
0,1 cm®/m3
] ) 1,0 mg/m?3
Nitrogen oxides NO,
0,52 cm®/m3
5.6 | Tests of resistance against mechanically active substances
The resistance against’ mechanical active substances like sand and dust is covered by the
test PF2 in Table 4.
6 Mechanical tests
6.1 Operational related mechanical tests

The purpose of the mechanical tests in Table 5 is to ensure that the outdoor enclosure will
withstand handling and give protection of installed equipment from exposure to mechanical
stress during operation. The test severities of tests M1, M2 and M3 were taken from
ETSI EN 300 019-2-4, T 4.1E. For seismic compliance, see Clause 8.
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Table 5 — Mechanical tests (operational)
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Environmental Test severities S
Pass/fail criteria to be
Test parameters and test hecked
methods Class 1 Class 2 checke
M1 Wind resistance 30 m/s (110 km/h) 50 m/s (180 km/h) Visual inspection (PF1). No
deformation or damage of
IEC 61300-2-56:2020 The applied force The applied force parts that affect formg fit and
shall be calculated shall be calculated function shall be obsérved.
according to the according to the
method described method described
in Annex B of in Annex B of
IEC 61300-2-56: IEC 61300-2-56:
£ZUZU £ZUZU
M2 Vibration, sinusoidal 2 5 Hz to 9 Hz: 1,2 mm displacement Visual inspection (RF1).[No
deformation or damage ¢f
IEC 60068-2-6: Test Fc 9 Hz to 500 Hz: 4 m/s? acceleration parts that affect.form, fit|and
Axes: 3 mutually perpendicular function shall\be’ observed.
. Protectionl against ingregs of
10 sweeps per axis dust (PF2) and water (PF3)
aftentest.
M3 Shock (operational) @ Half sine pulse Visual inspection (PF1).[No
) deformation or damage ¢f
IEC 60068-2-27: Test Ea Duration: 11 ms parts that affect form, fitland
Acceleration: 50 m/s2 function shall be found.
Protection against ingregs of
Axes 3 dust (PF2) and water (PF3)
Number of shocks: 3 shocks ih each after test.
direction per axis (= 18 shgcks in total)
M4 Crush Load (N): 1 750 (Pa) x Width (m) Visual inspection (PF1).[No
x Depth (m) deformation or damage of
IEC 61300-2-10 . parts that affect form, fitjand
Load evenly distributed on top surface of function shall be found
the housing. ’
. \ Protection against ingregs of
Duration: 10.min dust (PF2) and water (PF3)
after test.
M5 Impact H09 (10 J) IK10 (20 J) Visual inspection (PF1).[No
deformation or damage ¢f
IEC 62262 parts that affect form, fitjand
function shall be found.
Protection against ingregs of
dust (PF2) and water (PF3)
after test.
a8 The outdoor enclosure shall be mounted to the shock/vibration table by using the intended ground{floor
nmpounting features:

6.2

Two

Transport tests

— class 1: Conditions according to classification 2K12/2B2/2C2/252/2M4 of IEC 60721-3-2.
This applies to handling, transport by rail, river, sea, air (jet aircraft only) and road transport
using good vehicles on good roads. This category includes transport of goods within
ISO containers;

— class 2: Conditions according to classification 2K12/2B2/2C2/2S2/2M5 of IEC 60721-3-2.
This includes the conditions of class 1 plus road transport using poor vehicles and/or on

poor roads as well as handling using trolleys with no suspension.

The requirements and relevant tests covering transport and handling of the packaged product
can be agreed between vendor and user.
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6.3 Lifting and stiffness test

If lifting eyes are provided, the performance test as per IEC 61587-1 shall be applied.

Following the test, no deformation or damage of parts that affect form, fit and function shall be
found.

7 Safety aspects

71 General

The tLutdoor enclosure, once fully equipped and installed, shall not present a danger or h:{:zard
to pgople and shall prevent unauthorized access. To protect authorized personnel~(during
assefnbly, installation, test and maintenance phases), the outdoor enclosure shall be free of
defegts such as sharp edges, burrs, etc.

Provisions shall be made for providing electrical safety measures according to the relg¢vant
requirements in IEC 62368-1, for the electrical and electronic equipment-that can be insfalled
inside the outdoor enclosure.

Instajlations in public areas typically require compliance to more_severe local regulatory |aws.
Thesg and any additional application specific requirements neéed to be observed. Should the
outdgor enclosure be installed in a public place, the power-input requirements may have fo be
in compliance with IEC 61439-5.

For fequirements and relevant tests covering safety aspects, both general and of |local
regulatory (to be agreed between vendor and user), Table 2 of IEC 61969-1:2023 shall apply.

7.2 | Locking devices

Outdpor enclosure access locking fungtions such as used on doors, covers, roofs, etc|, are
appligation and/or regulatory specific. The outdoor enclosure shall have the capability {o be
lockdd and unlocked only by authorized crafts people.

7.3 Vandalism resistance

Outdpor enclosure vandalism resistance required on any locking functions such as used with
door$, covers, roofs;‘\etc., are application and/or regulatory specific. The outdoor enclgsure
shall|provide for heavy duty key locking and hinges hardware.

Compliance check: The outdoor enclosure shall provide resistance against unauthorized agcess.
Test Imethod~shall be agreed between vendor and user.

7.4 L FEirearms resistance (optional for outdoor metal enclosures)

Outdoor enclosure firearms resistance is application and/or regulatory specific.

The outdoor metal enclosure shall be designed for withstanding a 12-gauge shotgun blast of
no. 7 %2 shot at a distance of 15 m without penetration of the enclosure wall by any pellets.

Test procedure (IEC 60794-1-21 method E13A):

The enclosure shall be positioned as in a typical installation and all unique vertical surfaces
shall be subjected to a blast from a 12-gauge shotgun fired at a distance of 15 m. The load
used shall be a 70 mm shell loaded with 28 or 32 grams of no. 6 steel shot fired from a 28 inch
modified choke barrel.
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Assessment following the test:

The outer shell of the enclosure may be deformed but still maintaining protection, and without
any penetration of the enclosure wall by any pellets.

8 Seismic requirements

Outdoor enclosure seismic compliance is application and/or regulatory specific. If seismic
compliance is requested, tests shall be conducted in accordance with IEC 61587-2.

9
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

STRUCTURES MECANIQUES POUR EQUIPEMENT ELECTRIQUE
ET ELECTRONIQUE - ENVELOPPES DE PLEIN AIR -

Partie 3: Exigences et essais d’environnement,
et aspects liés a la sécurité

AVANT-PROPOS

La| Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comjposée
de| 'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'JE€"Ya pour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans les domaines de
I'électricité et de I’électronique. A cet effet, 'IEC — entre autres activités — publie des‘Normes internationales,

dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)

t des

Gyides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée(@ des comités d’étudefs, aux

travaux desquels tout Comité national intéressé par le sujet traité peut “participer. Les organi

tions

internationales, gouvernementales et non gouvernementales, en liaison aveC-['|IEC, participent égalemept aux
trgvaux. L’IEC collabore étroitement avec I'Organisation Internationale/de “Normalisation (ISO), selop des

Lek décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mespre du

poksible, un accord international sur les sujets étudiés, étant donné queles Comités nationaux de I'lEC inté

comme telles par les Comités nationaux de I'lEC. Tous_les‘\efforts raisonnables sont entrepris afin que

essés

réées
I'lEC

s’'gssure de I’exactitude du contenu technique de ses publications; '|EC ne peut pas étre tenue responsaple de

I’épentuelle mauvaise utilisation ou interprétation qui en\est faite par un quelconque utilisateur final.

D4gns le but d’encourager I'uniformité internationaley.tfes Comités nationaux de I'lEC s’engagent, dans td
mgsure possible, a appliquer de fagon transparente’les Publications de I'l[EC dans leurs publications nati

ute la
nales

et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou

régionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépef
fodrnissent des services d’évaluation“de conformité et, dans certains secteurs, accédent aux marqu

dants
es de

copformité de I'lEC. L'IEC n’est respgnsable d’aucun des services effectués par les organismes de certification

ingépendants.

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

Adcune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts (particuliers et les membres de ses comités d’études et des Comités nationaux de
polr tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soittdirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
déroulant de la-publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de
oujau crédit quillti est accordé.

aires,
I'lIEC,
elque
enses
I'lIEC,

L’attention_est attirée sur les références normatives citées dans cette publication. L’utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

hd'un
e tout

droit de brevet revendiqué a cet égard. A la date de publication du présent document, I''EC n'a pas recgu

notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y

a lieu

d'avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié tout ou partie de tels droits de propriété.

L’'IEC 61969-3 a été établie par le sous-comité 48D: Structures mécaniques pour les
équipements électriques et électroniques, du comité d’études 48 de I'lEC: Connecteurs
électriques et structures mécaniques pour les équipements électriques et électroniques. Il s’agit
d’une Norme internationale.

Cette quatrieme édition annule et remplace la troisiéme édition parue en 2020. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

Le tejxte de la présente Norme internationale est issu des documents suivants:

alignement sur le contenu de I'édition la plus récente des séries ETSI EN 300 019 et
IEC 60721, en particulier concernant I’actualisation des conditions climatiques;

ajout de justifications pour les conditions de fonctionnement sélectionnées de
I'IEC 60721-3-4.

regroupement des essais conformément a la classification des conditions de
I'IEC 60721-3-4.

alignement des sévérités des essais de vibrations et de chocs sur 'ETSI EN 300 019-2-4;

alout de critéres d’acceptation/de rejet pour chaque essai.

FDIS Rapport de vote
48D/765/FDIS 48D/766/RVD

Le rgpport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a son approbation.

La laphgue employée pour I’élaboration de la présente Norme“internationale est 'anglais.

Le

présent document a été rédigé selon les Directives<ISO/IEC, Partie 2, il a été développé

selor les Directives ISO/IEC, Partie 1 et les DirectivesASO/IEC, Supplément IEC, dispor]ibles
sous|www.iec.ch/members_experts/refdocs. Les principaux types de documents dévelgppés

par I'|EC sont décrits plus en détail sous www.iéc.ch/standardsdev/publications.

La

'EC[61969-1:2023.

brésente  Norme internationale est “destinée a é&tre utilisée conjointement |avec

Une |iste de toutes les parties de la.série IEC 61969, publiées sous le titre général Structures
mécgniques pour équipement électrique et électronique — Enveloppes de plein air, peul étre

conspltée sur le site web de NEE.

Le cqmité a décidé que le\econtenu de ce document ne sera pas modifié avant la date de stgbilité
indighée sur le site web)de I'lEC sous webstore.iec.ch dans les données relatives au document

rechgrché. A cette date, le document sera:

reconduit,

stipprime; ou

rervisée.
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INTRODUCTION

Les produits couverts par la série IEC 61969 sont les enveloppes vides pour les emplacements
de plein air, destinées a étre équipées de combinaisons d’équipements électriques et
électroniques spécifiques a l'application, et a étre utilisées dans des emplacements non

proté

gés contre les intempéries au-dessus du sol.

La série IEC 61969 comprend:

— une partie générale donnant les lignes directrices pour la conception: IEC 61969-1;

- upemnorme tlaitallt UIUb ulilllcllbiullb UIU bUUIUIiIIdlliUII. iEC 61969'2,

— upe norme détaillant les exigences et essais d’environnement, et les aspects.\li€s|a la
securité: IEC 61969-3.

Le présent document fournit les exigences et les essais d’environnement dechase, ainsj que

les dspects liés a la sécurité, a utiliser pour les enveloppes de plein air en 'absende de

documents réglementaires locaux ou d’exigences d’essais d’environnement spécifiques a

I"application.

Il offfe aux fabricants et aux utilisateurs d’enveloppes de plein ‘air génériques des critéres

minimaux de conformité de performances. La solution de, gestion thermique dépenfd de

I’environnement de I'enveloppe de plein air.

Etan{ donné que la dissipation de chaleur par circulationd’air forcée et le bruit acoustiquel sont

étroifement liés, les limites de bruit sont généralement définies par les documents

réglegmentaires locaux.

Il incombe au fournisseur d’enveloppes de pl€in air de fournir une solution liée a la gestion

thermique respectant les limites de bruit réglementaires locales.
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STRUCTURES MECANIQUES POUR EQUIPEMENT ELECTRIQUE
ET ELECTRONIQUE - ENVELOPPES DE PLEIN AIR -

Partie 3: Exigences et essais d’environnement,
et aspects liés a la sécurité

omaine d’application

2023

La

d’eny
plein
d’em

L’obj
envir|
finalg
confg

2 K

Les ¢
de le
I'édit
référ

brésente partie de I'IEC 61969 spécifie un ensemble d’exigences ety d'e
ironnement de base, ainsi que les aspects liés a la sécurité relatifs aux epvelopps

5sais
s de

air pour eéquipement électrique et électronique, placées dans _les” conditions

placement non protégé contre les intempéries, au-dessus du sol.

bt du présent document est de définir un niveau minimal de perform4g
pnnementales, afin de répondre aux exigences de stockage, deransport et d’install
. Il s’agit d’établir des critéres de performances environnementales de base en vue
rmité des enveloppes de plein air.

Références normatives

ocuments suivants sont cités dans le texte de sorfe qu'ils constituent, pour tout ou
ur contenu, des exigences du présent document. Pour les références datées,
on citée s’applique. Pour les références non‘datées, la derniére édition du docume
bnce s'applique (y compris les éventuels.amendements).

IEC 60068-2-1, Essais d’environnement="Partie 2-1: Essais — Essai A: Froid

IEC $0068-2-2, Essais d’environnément — Partie 2-2: Essais — Essai B: Chaleur seche

(siny

IEC $0068-2-6, Essais d’énvironnement — Partie 2-6: Essais — Essai Fc: Vibra
soidales)
0068-2-10, Essais d’environnement — Partie 2-10: Essais — Essai J et guide: Moisis:

IEC §

IEC $0068-2-14/~Essais d’environnement — Partie 2-11: Essais — Essai Ka: Brouillard salli

tempirature

nces
ation
de la

artie
seule
nt de

tions

pures

S

s de

IEC 1;0068-2—14, Essais d’environnement — Partie 2-14: Essais — Essai N: Variation

IEC 60068-2-27, Essais d’environnement — Partie 2-27: Essais — Essai Ea et guide: Chocs

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

IEC 60068-2-60, Essais d’environnement — Partie 2-60: Essais — Essai Ke: Essai de corrosion

dans

un flux de mélange de gaz

IEC 60529, Degrés de protection procurés par les enveloppes (code IP)

IEC 60721-3-2, Classification des conditions d’environnement — Partie 3-2: Classification des
groupements des agents d’environnement et de leurs séveérités — Transport et manutention
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IEC 60721-3-4, Classification des conditions d’environnement — Partie 3-4: Classification des
groupements des agents d’environnement et de leurs sévérités — Utilisation a poste fixe, non
protégé contre les intempéries

IEC 60794-1-21, Céables a fibres optiques — Partie 1-21: Spécification générique — Procédures
fondamentales d'essais des cables optiques — Méthodes d'essai mécanique

IEC 61300-2-10, Dispositifs d’interconnexion et composants passifs fibroniques — Procédures
fondamentales d’essais et de mesures — Partie 2-10: Essais — Résistance a la compression et
a la charge

IEC é1300-2-56:2020, Dispositifs d’interconnexion et composants passifs fibroniques -—
Procgdures fondamentales d’essais et de mesures — Partie 2-56: Essais — Résistanee aul vent
des hoitiers installés

IEC ©1439-5, Ensembles d’appareillage a basse tension — Partie 5: Ensembles pour réseaux
de distribution publique

IEC $1587-1, Structures mécaniques pour les équipements électriques et électroniques —
Essajs pour les séries IEC 60917 et IEC 60297 — Partie 1: Exigehces environnemeniales,
montages d’essai et aspects liés a la sécurité

IEC $1587-2, Structures mécaniques pour équipement éleetronique — Essais pour I'lEC 60917
et I'lEC 60297 — Partie 2: Essais sismiques pour baies €t batis

IEC 61587-3, Structures mécaniques pour équipement électronique — Essais pour I'lEC 6[0917
et 'lEC 60297 — Partie 3: Essais de performance du blindage électromagnétique pour les baies
et leg bacs a cartes

IEC 61969-1:2023, Structures mécaniques pour équipement électrique et électronique —
Envelloppes de plein air — Partie 1: Ligrnies directrices pour la conception

IEC 62194, Méthode d’évaluationi-de la performance thermique des enveloppes

IEC 62262, Degrés de protection procurés par les enveloppes de matériels électriques cpntre
les impacts mécaniques._externes (code IK)

IEC 62368-1, Equipements des technologies de I'audio/vidéo, de [linformation et de la
communication,=~Rartie 1: Exigences de sécurité

ISO 2533, Atimosphere type

ISO 8744, Acoustique — Détermination des niveaux de puissance acoustique et des nileaux
d’énergie acoustique émis par les sources de bruit a partir de la pression acoustique —
Méthodes d’expertise pour des conditions approchant celles du champ libre sur plan
réfléchissant

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

ISO 4892-3, Plastiques — Méthodes d’exposition a des sources lumineuses de laboratoire —
Partie 3: Lampes fluorescentes UV

ETSI EN 300 019-2-2, Ingénierie de I'environnement (EE) — Conditions d’environnement et
essais d’environnement des équipements de télécommunication — Partie 2-2: Spécification des
essais d’environnement — Transport
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ETSI EN 300 019-2-4, [Ingénierie de [’environnement (EE) - Conditions et essais
d’environnement des équipements de télécommunications — Partie 2-4: Spécifications des
essais environnementaux — Ulilisation a poste fixe sur des sites non protégés contre les
intempéries

3 Termes et définitions
Aucun terme n'est défini dans le présent document.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en ngrmalisation, consultables aux adresses suivantes:

e |KEC Electropedia: disponible a I'adresse htips://www.electropedia.org/

)
o

bO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
4 (Classification des conditions d’environnement

Les fonditions d’environnement sont issues de I'lEC 60721-3-4, ,peur ce qui concerne en
parti¢ulier les exigences applicables aux enveloppes de plein air vides. Deux classgs de
perfdrmances environnementales sont décrites:

asse 1: emplacements non protégés contre les intempéries, performances normales:
buvre toutes les régions de climat tempéré;

asse 2: emplacements non protégés contre le's jintempéries, performances étendues:
buvre toutes les régions de climat extrémementfroid ou extrémement chaud.

OO0 OO0

L’enyeloppe de plein air individuelle soumise a essai selon ces exigences d’egsais
d’enyironnement de base peut prétendre ada’conformité a la classe 1 ou a la classe 2, ou
encofe a une combinaison de classe 1/classe 2.

5 Conditions d’environnement d’essai

5.1 Généralités

Les gssais et les sévérités d’essai minimaux pour les conditions non protégées contre les
intempéries, tels que definis dans I'lEC 60721-3-4 sont les suivants:

gds conditions elimatiques (K) données dans le Tableau 2;

gs conditions-biologiques (B) données dans le Tableau 3;

gs substances chimiquement actives (C) données dans le Tableau 4;

— lgs.substances mécaniquement actives (S) et le critére d’acception et de rejet PF2 dgnnés
dans”le Tableau 1:

— les conditions mécaniques pendant le fonctionnement (M) données dans le Tableau 5.

Deux classes de sévérités des essais pour les conditions de fonctionnement sont définies,
chacune correspondant a la classe de performances environnementales pertinente définie a
I’Article 4:

— laclasse 1 pour les conditions de fonctionnement en environnements climatiques tempérés.
La référence pour cet environnement dans I'lEC 60721-3-4 est
4K26/4Z24/4B2/4C2/4S12/4M11;

— laclasse 2 pour les conditions de fonctionnement en environnements climatiques tropicaux
ou polaires extrémes 4K25/475/4B2/4C2/4S12/4M11 et 4K27/4Z5/4B2/4C2/4512/4M11
dans I'lEC 60721-3-4.
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